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1.0 INTRODUCTION

The U.S. Navy Pacific Division, Naval Facilities Engineering Command (NAVFAC) Pacific,
has requested that TEC Inc. (TEC) provide additional services for further evaluation of the
impact of potential product release from the Fleet and Industrial Supply Center (FISC), Pearl
Harbor bulk fuel storage facility located at Red Hill, Oahu, Hawaii (herein referred to as
RHSF), (Figure 1-1 and Figure 1-2 [TEC, 2005]). This supplemental Work Plan has been
prepared under Contract No. N62742-02-D-1802, Amendment 6, Revision 3 Dated 12
October 2005 for Contract Task Order (CTC ) 007.

This document serves as a supplement to the Red Hilf Bulk Fuel Storage Facility Work Plan,
Pearl Harbor, Hawaii, (TEC, 2005), developed to support the ongoing Site Investigation (Sl)
and Risk Assessment activities at RHSF. These documents (supplemental and original
Work Plan [WP], with the companion Field Sampling Plan [FSP] and Quality Assurance
Project Plan [QAPPY), are the basis for conducting a SI and risk assessment activities for the
Site.

The WP is divided into the following sections:

» Section 1 provides a site description, general project approach, objectives,
statement of intended data usage and introduces the data team.

* Section 2 provides a summary of previous environmental investigations and
describes the Phase | investigation activities.

» Section 3 presents the current Conceptual Site Model (CSM) including geology,
hydrogeology and migration pathways.

o Section 4 describes the proposed activities.
+ Section 5 presents the project schedule.
+ Section 6 provides document references.

Various other supporting documents were provided in the original WP (TEC 2005) for ease
of reference. They include a FSP (Appendix A), A QAPP (Appendix B), a summary of
construction activities at the facility (Appendix C), a previously conducted Preliminary Risk
Evaluation (Appendix D), regulatory correspondence (Appendix E), auxiliary maps, and logs
and report excerpts {(Appendix F), FISC specifications for Geographic Information Systems
(GIS) data presented in Phase | SOW (Appendix G), and Pacific Division (PACDIV)
standard operating procedures (SOPs) (Appendix H). A Site Specific Health and Safety Plan
(SSHSP) is provided under separate cover outlines the procedures to protect all personnel
present during field activities. These documents were updated for Phase Il activities as
required.
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1.1 Location and Setting

The RHSF is located on the island of Oahu, Hawaii, approximately 2.5 miles northeast of
Pearl Harbor (Figure 1-1 [TEC 2005]). The facility lies along the westem edge of the Koolau
Range and is situated on a topographic ridge that divides the Halawa Valley and the
Moanalua Valley. The site is bordered to the south by the Sait Lake volcanic crater. The Site
occupies approximately 144 acres of land. The majority of the surface topography of the Site
lies at an elevation of approximately 200 to 500 feet above mean sea level (msl), however,
much of the work conducted onsite is in underground tunnels, which are located between
100 to 120 feet msl.

1.2 Site History

The facility was constructed by the U.S. Government in the early 1940s and incorporates 20
underground storage tanks (USTs), each with a capacity of approximately 12.5 million
gallons (Figure 1-2). The tanks are constructed of steel and currently contain JP-5 and
Diesel Fuel Marine. Previously, several of the tanks have also been used to store Navy
Special Fuel Qil, Navy Distillate, aviation gasoline (AVGAS) and motor gasoline (MOGAS).
The fueling system is a self-contained underground unit that was installed into native rock
comprised primarily of basalt with some inter-bedded tuffs and breccias. Each tank
measures approximately 245 feet in height and 100 feet in diameter. The upper domes of
the tanks lie at depths varying between approximately 100 feet and 200 feet below the
existing ground surface. The tanks are currently being inspected and refurbished by Dunkin
and Bush, Inc.

It is unknown if the tanks are presently leaking, however, on the basis of the previous site
investigation and associated analytical data, one or more unknown releases have occurred
at the site. Additional site history is provided in Section 2.3 and a summary of the facility
construction history is provided in Appendix C of Red Hill Bulk Fuel Storage Facility Work
Plan, Pearl Harbor, Hawaii, (TEC, 2005).

1.3 Project Objectives and Scope of Work

Praevious results of a S| (AMEC, 2002) indicated that petroleum hydrocarbons were reported
in rock samples obtained beneath the USTs and that lead was detected in groundwater
samples obtained from a monitoring well situated hydraulically down-gradient from the
facility. The Sl recommended the completion of a comprehensive risk assessment to
quantify the risks associated with the observed compounds. In an effort to evaluate current
and potential future risks from unauthorized releases to the subsurface, the State of Hawaii
Department of Health (HDOH), Solid Waste Branch concurred in a letter dated October 10,
2003 (Appendix E, TEC, 2005} that the U.S. Navy would:

» Conduct a comprehensive Tier 3 risk assessment, and develop a comprehensive
CSM incorporating fate and transport models to facilitate preparation of the risk
assessment,

» Prepare a contingency plan to protect the Navy's groundwater supply at Red Hill,
and
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¢ Monitor groundwater in the underlying basal aquifer and at the Public Works
Center (PWC} potable waier source at Red Hill

To accomplish these objectives, the Navy has developed a scope of work which is being
completed in two phases. Phase | consists of a site characterization phase that is
currently underway, as described in “Red Hill Bulk Fuel Storage Facility Work Plan,
(TEC, 2005). The Phase |l tasks include:

¢ Development of WP Addendum and include training documentation and onsite
assistance to FISC for groundwater and air monitoring of the groundwater
monitoring wells and soil vapor monitoring points (SVMPs).

e Conduct a closed-loop land survey of all pertinent local groundwater monitoring
wells within the near vicinity of the site to fine tune local groundwater flow
characteristics.

» Conduct a single round of RHFS groundwater monitoring from four wells and
Navy Pumping Well 2254-01.

e Monitor groundwater levels and conduct pump tests to calibrate models and
characterize groundwater flow.

» Install additional SVMPs in selected slant borings located beneath the facilities
tanks to serve as an early warning system for future releases.

o Evaluate fate and transport of petroleum fuel-based compounds through the
development of analytical and numerical modeling algorithms.

* Conduct a comprehensive risk assessment including Tier 1, 2 and 3 as
necessary.

« Prepare a contingency plan to describe procedures to mitigate risk in the
scenarios of concern.

¢ Develop a Geographic Information System (GIS)-based groundwater and vapor
database for the input of chemical results which will allow FISC to generate a
visual and graphic description of historical results at each location.

» Prepare written technical reports to document all Phase | and Phase Il activities.

1.4 Project Approach

The approach for the RHSF investigation is to obtain and evaluate information necessary to
conduct a comprehensive risk assessment (up to Tier 3), and prepare a site contingency
plan. This will be accomplished as practical and based on pilot tests, through the installation
of additional SVMPs, completing a location and elevation survey of sample points, collection
and analyses of groundwater, and soil vapor samples from the monitoring network,
performing aquifer tests, construction of a GIS-based three-dimensional (3-D) Site Model,
and contaminant fate and transport modeling. The resulting information will be used to
conduct the risk assessment and prepare the Contingency Plan. Specific petroleum-related
constituents of potential concern (COPCs) to be evaluated in subsurface rock, groundwater,
and soil vapor samples have been selected on the basis of chemical data collected during
the previous S| (Ogden, 1999) and the evaluation of fuels currently stored onsite. All
COPCs are associated with petroleum fuels stored onsite. The proposed site investigation
activities are further discussed in Section 4 of this WP and the proposed field activities are
further detailed in the FSP (TEC, 2005).
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1.5 Statement of Intended Data Usage (Data Quality Objectives)

The Navy is complying with release response requirements of the Hawaii Administrative
Record (HAR) Title 11, Chapter 281, Underground Storage Tanks for RHSF. These rules
have provisions to aide in the determination of and response to a release from storage
tanks. In order to meet the requirements of these rules, the Navy will prepare a CSM
(including a fate and transport model), complete a risk assessment prepare a contingency
plan that protects the Pearl Harbor aquifer resource, as well as conduct groundwater
monitoring of the undedying basal aquifer.

Data will be evaluated from the cumrent Sl Phase | and Phase || activities, previous and
concurrent environmental investigations conducted at the site. These include; the
investigation conducted by AMEC Earth and Environmental, inc. {AMEC) under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) CTO 229 (AMEC, 2002)
and the ongoing long-term groundwater monitoring activities conducted at the site by the
Dawson Group, Inc. under contract No. N62742-01D-1806 CTO 0013 (Dawson, 2005a,
2005b) (Attachment A). Data includes coring and groundwater quality data, groundwater
level measurements, aquifer tests, and soil vapor guality data. Data will be collected from
RHMW-01, -02, -03, -04, Red Hill Pumping Well 2254-01, and Oily Waste Disposal Facility
[OWDF] -MW08 and OWDFMWO09. These optimized sampling points are at locations that
are upgradient and downgradient of the tanks, at the drinking water source, and at tanks
that have evidence of a release.

Data will be collected to be within acceptable limits as defined in the FSP, the QAPP,
Standard Operating Proceedures (SOPs), U.S. Environmental Protection Agency (USEPA)
Methods, Massachusetts Department of Environmental Protection (MADEP) methods and
other industry standards presented in this WP. The following paragraphs describe specific
data quality objectives for the task associated with Phase Il of this project (CTO 007).

« Wells will be surveyed for elevation to at least +/- 0.01 feet accuracy and
precision for external wells and 0.05 feet for wells located within the tunnel.

« Chemical analyses for rock, soil and water will be analyzed according to the EPA
methods and quality assurance/quality control (QA/QC) procedures- total
petroleum hydrocarbons in the diesel range organics (TPH-DRO) and gasoline
range organics (TPH-GRO) (USEPA 8015), volatile organic compounds (VOCs)
including methyl tert-butyl ether (MTBE} (USEPA 8260B), polyaromatic
hydrocarbons (PAHs) (USEPA 8270C SIM), Total Dissolved Lead (USEPA
6020), Tetra Ethyl Lead, Natural Attenuation Indicators (methane, nitrate, sulfate,
farrous iron, dissolve oxygen, carbon dioxide).

e Chemical analyses for soil vapor will be analyzed according to the USEPA
methods and QA/QC procedures described in USEPA method TO-3 for benzene,
toluene, xylenes, and ethylbenzene as well as naphthalene. The analyses will be
completed at a certified air laboratory, Air Toxics (of Folsom, California).

e Groundwater fate and transport models will be calibrated as appropriate.

s Risk assessment will be completed within guidance from Risk Assessment
Guidance for Superfund, Volume 1 (Human Health Evaluation Manual) and
Volume 2 (Environmental Evaluation Manual) (USEPA, 1989).
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e Laboratory reporting limits for target compounds will be less than or equal to the
preliminary screening action levels required for the risk assessment.

Additional data quality objectives may aiso be presented in the project task descriptions in
Section 4 of this document.

1.5.1 Regulatory Requirements And Guidance

Based on the current knowledge of the site and the CSM (see Section 3), the State and
Federal regulatory requirements that apply to RHSF include the following:

¢ Safe Drinking Water Act (SDWA) and National Primary Drinking Water
Regulations (NPDW); The National Primary Drinking Water (NPDW) regulations
at 40 Code of Federal Regulations (CFR) Part 141 carry out provisions of the
Safe Drinking Water Act. They establish maximum contaminant levels (MCLs)
for various substances in potable water.

+ Hawaii Rules Relating to Potable Water Systems - The HDOH Rules Relating to
Hawaii Potable Water Systems (HPWS) (HAR Title 11, Chapter 20) set forth
MCLs of certain chemicals in public and private drinking water systems. These
MCLs are analogous to the NPDW regulations

¢ State of Hawaii Environmental Response Law (HERL) and State Contingency
Plan (SCP} - The Hawaii Revised Statutes Title 19, Chapter 128D and SCP
(HAR Title 11, Chapter 451) is intended to identify releases and other situations
that may endanger public health or welfare, the environment, or natural
resources; prescribe notification requirements; and establish methods to address
such releases. The SCP is intended to address contaminants and releases not
addressed by other State of Hawaii Laws and Rules. It establishes reportable
quantities for hazardous substances, pollutants, and contaminants for release
purposes. The HERL definition of a hazardous substance includes petroleum.
Methods and criteria for investigations and response actions conducted under
the SCP are described in the Technical Guidance Manual for the Implementation
of the Hawaii State Contingency Pian (HDOH, 1997), hereafter referred to as the
TGM-SCP. The TGM-SCP indicates that the following four criteria should be
evaluated to determine whether further action is necessary for a site:

o There has been no release of a hazardous substance, pollutant, or
contaminant to the environment.
o There is no threat of release of a hazardous substance, pollutant, or
contaminant to the environment.
o The site is adequately characterized, and
* No hazardous substances remain on site, or
* No significant threat to human health or the environment exists.
o Response actions are complete, and adequate measures have been
taken to protect human health and the environment.

e State of Hawaii UST Regulations - The Resource Conservation and Recovery
Act (RCRA), established in 1979 and amended with the Hazardous and Solid
Waste Amendments of 1984, established a comprehensive regulatory program




Draft: Red Hill SF Addendum Work Plan Section: 1

Date: January 2006 Page: 1-6

for USTs. The State of Hawaii adopted its own UST statutes and regulations
(Hawaii Revised Statutes, Title 19, Chapter 342L and HAR, Title 11, Chapter
281, Subchapters 1 through 10 to implement these laws in Hawaii. Owners and
operators of USTs that contain regulated substances such as petroleum are
required to take specific actions when investigating releases from their USTs.
Regulations and requirements are explained in detail in the Technical Guidance
Manual for Underground Storage Tank Closure and Release Response (HDOH,
2000), hereafter referred to as the TGM-UST.

Petroleum is specifically excluded from the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) definition of a hazardous substance (42 United
States Code 9601(14)), therefore CERCLA will not be applicable unless there is a release of
a hazardous substance that is not petroleumn-related. .

Where no specific regulatory standards exist for a chemical or situation, or where such
standards are insufficiently protective, other guidance should be considered in determining
the necessary level of cleanup to protect human health or the environment. Under the risk
assessment process conducted in support of a UST site characterization, environmental
action levels (EALs), rather than the 1995 action levels in HAR Title 11, Chapter 281,
subchapter 78 can be used to screen for COPC as described in Screening For
Environmental Concerns At Sites With Contaminated Soil and Groundwater (HDOH, 2005b)
while the 1995 action levels in HAR Title 11, Chapter 281, subchapter 78 are being updated
(estimated for completion in early 2006; HDOH 2005b).

According to HDOH (2005b):

The EALs are considered to be canservative. Under most circumstances, and within
the limitations described, the presence of a chemical in scil, soil gas or groundwater
at concentrations below the corresponding EAL can be assumed to not pose a
significant, long-term (chronic) threat to human health and the environment.
Additional evaluation will generally be necessary at sites where a chemical is present
at concentrations above the comresponding EAL. Active remediation may or may not
be required, however, depending on site-specific conditions and considerations.

and

The EALs are intended to serve as an update and supplement to the Hawai'i
Department of Health (HIDOH) document Risk-Based Corrective Action and
Decision Making at Sites With Contaminated Soil and Groundwatesr (June 1996}. The
change in terminology from "Risk-Based Action Levels” to "Environmental Action
Levels” is intended to better convey the broad scope of the document and clarify that
some action levels are not "risk-based" in a strict toxicological definition of this term.
Use of the EALs is recommended not mandatory.
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1.6 Investigative Team

The prime contractor and investigative team leader for the project is TEC. Primary support
contractors include Valley Well Drilling, the University of Hawaii (UH) and Accutest, Inc.

Table 1-1 presents a contact listing with a brief description of project responsibilities.

Table 1-1 Contact Listing-Red Hill Bulk Fuel Storage Sl and RA, Phase H, Pear! Harbor, Hawaii

NAVFAC Pacific

Project Contract Specialist

Ms. Jean Kuboyama

(808) 471-4666

Remedial Project
Manager/Navy Technical
Representative

Mr. Glenn Yoshinaga

(808) 472-1416

Fleet Industrial Supply Center

Fuels Terminal Director

Lt.Com. Tom Gorman

(808) 473-7801

FISC Project Manager

Mr. Victor Peters

(808) 473-7890

RHSF Site Supervisor Mr, Herts Kikuchi (808) 437-7805
or 479-1063

Public Works Center

Navy Hydrogeologist Mr. Paul Eyre {808) 473-0938
Halawa Firing Range

Staff NCOIC GySgt. Robert Flores (808) 471-4798,

robert.flores@navy.mil 471-29186, or 358-2407
Senior Instructor Sqat. Steven Christopher (808} 471-4798,

steven.e.christopher@navy. mil

471-2916, or 358-2407

TEC Inc.

Deputy Program Manager

Mr. Ryan Pingree

(808) 528-1445

Project Manager/
Hydrogeologist

Mr. Jeff Hart, R.G.

(808) 528-1445

Senlor Risk Assessor

Mr. Glenn Metzler

(808) 528-1445

Regional Manager, Health
and Safety Ceordinator

Mr. Karl Bromwell

(808) 528-1445

Project Chemist

Mr. Peter Chapman

(808) 528-1445

Onsite Health and Safety
Coordinator

Ms. April Chan

(808) 528-1445

Senior Geologist

Ms. Nicole Griffin

(808) 528-1445
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Site Technician

Mr. Shawn Macmillan

(808) 528-1445

) . - Subcontractors , . :
Air Toxics Kyle Vagadori (916) 985-1000
University of Hawaii Dr. Aly El-Kadi (808) 956-6331
Dept. Geology &
Geophysics

ETIC Engineering

Dr. Mehred Javaherian

(510) 208-1600

Valley Well Drilling,
Supervisor

Mr. Mike Sober

(808) 682-1767

Accutest Analytical
Services, Orlando Florida

Ms. Susan Bell

(407) 425-6700

Pacific Commercial
Disposal Services

Mr. Jingbo Chang

(808) 545-4599
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2.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS
2.1 Investigation Prior To September 2004

This section provides a description of the pertinent environmental investigations conducted
at RHSF since the facility was declassified, up to September 2004. Details of these
investigations can be found in Red Hill Bulk Fuel Storage Facility Work Plan, Pearl Harbor,
Hawaii (TEC June, 2005). Details of the Investigations are provided in the referenced
reporis.

2.11 Wilbros Engineering Report

in 1998, Wilbros Engineers evaluated the conditions of the RHSF and estimated the impact
to the basal aquifer if a major release were to occur. During the environmental impact
evaluation, Wilbros Engineers used two hypothetical scenarios of petroleum releases from
the large capacity USTs in conjunction with geologic/hydrogeologic data to estimate the
potential environmental impact to the potable drinking water source of the basal aquifer. The
first scenario involved a massive petroleum release with no improvements to the facility, and
the second scenario included improvements to the facility designed to prevent large-scale
impacts to the environment. (Wilbros Engineers, 1998).

Wilbros Engineers (1998) suggested that due to the potentia! for irreparable damage to the
aquifer in the event of 2 massive release, preventive measures be taken to avoid a
catastrophic disruption of potable water service to the Pearl Harbor community.

2.1.2 Ogden Oily Waste Facllity RVFS

Ogden Environmental and Energy Services {Ogden) completed several investigations at the
Red Hill OWDF, which is located approximately 3,200 feet west of the RHSF tanks. The
work for a Remedial Investigation/Feasibility Study (RI/FS) was conducted from August
1991 through June 1992, with the results presented in Technical Review Committee (TRC)
Findings Summary, Red Hill Oily Waste Disposal Pit, Naval Supply Center, Pearl Harbor,
Q’ahu, Hawai'i (1992). Additional field activities occurred in January 1993, and are
presented in the document entitied, Red Hill Oily Waste Disposal Pit Site Stilling Basin
Closure Plan, CTO 0109, (1993). Additional risk assessment and removal action activities
were performed in 1994 and 1895. Additional investigation activities were summarized in the
report entitled, Red Hill Oily Waste Disposal Facility Phase | Rl Report, June 1996.

2.1.3 Earth Tech Oily Waste Facility Investigations

EarthTech performed a Phase |l Rl at the OWDF in 1998 (EarthTech, 1999), with the
objective to determine the nature and extent of impact to the soil and groundwater beneath
the site. This report concluded that transport of contaminants to the basal aquifer from the
OWDF was insignificant. OWDF-related contaminants were not detected in groundwater
samples obtained from within the basal aquifer nor from water samples obtained from the
Navy's PWC pumping station located in Adit #3. It recommended that no further action
regarding the perched groundwater or the basal aquifer beneath the OWDF be taken.
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2.1.4 Ogden/AMEC Red Hill Investigations

In March 1998, Ogden, subsequently known as AMEC, was contracted to identify potential
petroleum product releases from the RHSF. The resulting site characterization was
conducted in two phases: Phase | - Research Activities and Phase Il - Investigation
Activities.

A preliminary screening-level risk evaluation was conducted and indicated that seven
constituents were detected in core samples at concentrations of potential concemn:
ethylbenzene, methylene chloride, 2-methylnaphthalene, naphthalene, phenanthrene, TPH
{hydrocarbon range C10-C28), and an unknown hydrocarbon compound. Three constituents
were detected in groundwater at concentrations of potential concern: bis(2-
ethylhexyl)phthalate, lead, and TPH (hydrocarbon range C10-C28). Light non-aqueous
phase liquid (LNAPL) within several monitoring wells at the site.

On the basis of the preliminary risk screening, the report recommended that a
comprehensive risk assessment be completed to accurately assess current and potential
future risk associated with the RHSF,

2.2 Investigations After September 2004

Starting in June 2005, field investigation activities began in order to obtain and evaluate
information necessary to conduct a Tier 3 risk assessment and prepare a site contingency
plan as well as to conduct groundwater monitoring. Activities are as described below:

Three additional wells were installed to upgrade the groundwater monitoring network at the
RHSF. This included coring, sampling and installation of RHMWO2 (in the lower access
funnel at Tank 5-6), RHMWO3 (in the lower access tunnel at Tanks 13-14) and upgradient
well RHMWO04 (on the access road, near the firing range). Monitoring wells within the tunnel
were completed with a Hageby skid-mounted drill rig, while the background well located
upgradient and outside of the tunnel was completed with a Mobile B-80 rig with an air-
hammer attachment. Select cores (from above the interpreted groundwater table interface,
were analyzed for TPH-DRO, -GRO (by USEPA 8015), VOCs (USEPA 8260), MADEP VPH
and EPH, and total lead (USEPA 6020). The wells were completed to depths of
approximately 125 feet below the tunnel floor inside the tunnel, and 300 fest below ground
surface outside of the tunnel. Wells were constructed with Schedule 40 polyvinyl chloride
{PVC), with 0.20 slot, locking water tight well caps with steel covers and a traffic-rated flush-
mount well box.

The wells were developed by surging with a surge block and removing approximately 3-5
well volumes of water. Wells RHMW02-04 were later purged, monitored for pH, conductivity
and temperature and sampled, while Navy pumping well 2254-01 was just sampled. The
groundwater samples were properly containerized, preserved and sent to Accutest
laboratories for analysis of TPH-DRO, -GRO (by USEPA 8015), VOCs (USEPA 8260),
MADEP VPH and EPH, and total and dissolved lead (USEPA 6020) and methane (RSK
175). Samples for analysis of natural attenuation parameters (nitrate/nitrate, etc.} were sent
to Oceanic Laboratories.
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in addition, efforts are underway to conduct a pilot study to evaluate the use of a soil vapor
monitoring system to assess releases of petroleum beneath each of the 20 USTs in the
RHSF. The locations of the initial pilot test SVMPs were chosen at Tank 6, Tank 14 and
Tank 1, because of signs of a possible past release.

The pilot test includes:

Removing the existing PVC casing at each location.

«. Installing three SYMPs at each boring, cormesponding with the outer edge of the
UST, the middle of the UST and the inner, tunnel side of the UST.
Isolating each SYMP with bentonite seals.
Colflecting 1 round of soil vapor samples in summa canisters to be analyzed by Air
Toxics Laboratory for benzene, toluene, toluene and xylenes as well as naphthalene
and TPH by USEPA Method TO-3.
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3.0 CURRENT CONCEPTUAL SITE MODEL

This section presents updates to the CSM presented in Section 3 of the installation-wide
work plan (IWWP} prepared by TEC in June of 2005,

3.1 Preliminary Conceptual Site Model

The CSM presented in the IWWP will continue to be the basis of the conceptual
understanding at the site. Additional work conducted since June 2005 has provided
additional information that should be included in the CSM. Three new wells have been
added to the monitoring network, and several additional monitor points.

3.1.1 Perched Groundwater at RHMW04

During drilling activities at RHMWO4, located approximately 800 feet north of the RHSF,
TEC encountered perched water at approximately 90 feet below ground surface (bgs). This
perched water is expected to be hydraulically connected to the adjacent Halawa Stream
located approximately 100 feet northwest. This groundwater is estimated to be
approximately 230 feet msl or about 100 feet above the bottom of the USTs. This is
evidence of a perched water body of unknown extent that is associated with South Halawa
Stream, adjacent to the site. This perched water was not observed when drilling RHMWO02
adjacent to Tank No. 6 or at RHMWO3 adjacent to Tank No. 14.

3.1.2 Drilling At RHMWO02 and RHMW03

Core samples collected during drilling activities at RMMWO02 and RHMWO03, within the RHSF
Lower Access Tunnel did not appear to be stained or impacted by petroleum compounds.
These cores were collected from locations within the Lower Access Tunnel, approximately
50 feet away from the edge of the respective tanks, and indicated that petroleum
compounds observed in core samples from angle borings under these tanks did not extend
beneath the access tunnel! at these locations.

3.1.3 Groundwater Sample Results

Groundwater samples were collected as part of the long term monitoring program for the
RHSF in February, June, and September of 2005 by Dawson Group, Inc. of Honolulu Hawaii
(Attachment A). Dawson sampled the Red Hill Navy Pump Station (2254-001) and the lower
access tunnel well that was instalied by AMEC in 2001, known in their report as V1D. This
well has been renamed RHMWO01 for the purposes of this Risk Assessment Project. TEC
collected groundwater samples from 2254-001, RHMWO01, RHMWO02, RHMWO03 and
RHMWO04, as part of the initial Risk Assessment data gathering task. Evidence of petroleum
dissolved in groundwater was observed in RHMWO01 and RHMW02 during these sampling
events. Naphthalene (120 pg/l and TCE (8.2 pg/l} were observed in the sample collected
from RHMWO02 on 20 September 2005, above their respective EALS of 6.2 ug/l and 5.0 pg/l.

In addition, methane was observed in groundwater samples from 2254-01, RHMWO1,
RHMWO02, and RHMWQ3. Methane is an indicator compound for active anaerobic
biodegradation of petroleum, and its presence can imply that microbial activity is
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anaerobically degrading petroleum dissolved in groundwater upgradient from each of these
locations. Anaerobic degradation is expected to occur only after aerobic degradation has
used up all the available dissolved oxygen in the groundwater. It can also indicates that
biodegradation is an active process in the groundwater beneath the facilities.

Dawson analyzed groundwater samples for lead during their quarterly monitoring program.
Samples collected in the first and second quarter were not filtered in the field prior to
analysis for lead and results at RHMWO1 (V1D) were elevated above the HDOH EAL of
0.0056 mg/l. Samples were filtered in the third quarter and results were significantly below
the EALs at all sampling locations.
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4.0 DESCRIPTION OF PROPOSED ACTIVITIES
41 Proposed Activities

The proposed activities for Phase Il include the installation of dedicated sampling pumps,
continued groundwater sampling, surveying of the wells, pump tests, fate and transport
modeling and risk assessment. Information on those tasks is provided in the sections below.
Additional detailed information regarding fleld tasks and analyses can also be found in the
FSP and the QAPP (TEC, 2005) along with their respective updates.

4.2 installation of Dedicated Pumps

Installation of dedicated sampling pumps will be completed in five wells at the RHSF. These
wells include RHMWO1 through -04 and 2254-01 (Figure 4-1). Each pump will be ordered
with pre-fabricated tubing length to ensure the pump suction remains below the water table
throughout the expected range of water elevations in these wells. The installation will
consist of the following tasks:

Unpacking the pump assemblies;

Opening the monitoring wells

Decontamination of pump assemblies;

Installation of the pump assemblies in the wells; and
Testing the pumps.

Well design specifications and the pump models to be instalied in each well are listed in the
Attachment B.

4.3 Groundwater Sampling

Groundwater samples will be collected from the two existing and three newly installed wells
(RHMWO1 through -04, and 2254-01). The monitoring program will collect data necessary to
assess the groundwater quality within the basal aquifer underlying the RHSF Site. The
groundwater samples will be analyzed for petroleum constituents (TEC, 2005).

Wells will be sampled using a dedicated pump system, requiring a source of compressed
air. Inside of the RHFS tunnel, a compressed air supply line is usually available and will be
used. Model MP10 Controller for the dedicated pumps will be connected to the compressed
air system with a filter and water trap in-line. QED information bulletin, MicroPurge Basics —
Model MP10 Controller (Attachment B) gives details on setting up and operating the
controller. Qutside of the tunnel and if compressed air is unavailable inside the tunnel, a
200 standard cubic feet (scf) compressed gas cylinder containing clean dry nitrogen or
carbon dioxide will be used or gas powered air compressor. The compressed gas pressure
will be reduced to 125 psig by use of a regulator with high and low pressure gages attached
to the cylinder. One cylinder should be sufficient to sample two wells. The MP10 Controller
will be connected to the dedicated bladder pumps. Operation of the bladder pumps are
described in:
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e Model T1200 and P1101HM pumps, QED information bulletin, Low-Flow Purging
Procedure with MicroPurge Basics Equipment (Attachment B), and

s SamplePro %" —~ QED information bulletin, SamplePro % Portable MicroPurge
Pump User's Guide (Attachment B).

Table 4-1 lists the wells to be sampled and the pump type in each well.

Prior to collecting a groundwater sample, the in situ groundwater in each monitoring well will
be removed, or purged via a dedicated bladder pump fitted with dedicated Teflon lined
polyethylene tubing. All wells will be sampled directly from the dedicated bladder pumps
systems. Immediately following purging, each monitoring weil will be sampled. The field
sampling report form to be used is provided in Appendix H of the original WP (TEC, 2005).
Information regarding analyses is presented in Table 4-2 of the original WP (TEC, 2005).

Dissolved lead samples will be filtered in the field using 0.4 micron sized filters. Purge water
will be placed directly into the drain system that leads to the FISC oil/water separator (OWS)
and associated disposal tanks. Sample containers will be labeled with the date, sample
identification number, type of analysis, and sampler's name. The containers will then be
placed on ice in sample coolers and transported under chain-of-custody procedures to the
certified laboratory for analysis. Groundwater samples will be labeled and documented in
accordance with SOPs presented in Appendix H of the original WP (TEC, 2008).

Table 4-1 Summary of Groundwater Sampling Requlremants

Well -~ | RHMWO1 RHMWO0Z | RHMWO03 | RHMWO4 | 2254-01
Sampling | Dedicated | Dedicated | Dedicated | Dedicated Dedicated
Method pump pump pump pump pump
Pump Sample- T1200 T1200 P1101HM T1200
Model Pro 347
Location Lower Lower Lower Access Rd. RHS

Tunnel, Tunnel, Tunnel, by Firing

Near Tank | Near Tank | Near Tank | Range

1 6 14

4.4 Installation of Soil Vapor Monitoring Points

SVMPs will be installed in angled borings beneath tanks to aide in the assessment of
vapors. Three soil vapor MPs will be installed inside each of the chosen angled borings in
the outer third, middle third, and inner third of the vadose zone below the bottom of certain
USTs. Typical construction details for installation are depicted on Figure 4-1. Angled soil
borings that may be chosen include those at Tanks 2, 12, 13, 16, 17, 19, and 20.
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The existing casing has a small diameter (1.5 to 2 inches in diameter) and construction of
the SVMPs will require close attention to the sizes of the required equipment (i.e., tremie
pipe, etc.). The casing should also be evaluated for contamination that may have entered
through the screen and pooled at the bottom. In general, the screens are 15 feet long and
located at the outer third of the borings. To construct the SVMPs, the scraen will be cut, the
casing removed and each third increment of the boring (100 feet, 66 feet, 33 feet ) of the
boring will be isolate with a bentonite seal, while copper tubing soil vapor monitoring points
are installed in each. A bentonite seal and steel cap will also be placed at grade, with the
steel identifier tags on each of the SVMPs.

Installation specifications are listed in the FSP (TEC, 2005) and its respective updates.
4.5 Soil Vapor Sampling

SVMPs will be purged and sampled for VOCs using Method TQ-3, which is described in the
QAPP (TEC, 2005). Purging will be accomplished using a 1-galion per minute electric air
pump or comparable equipment. It is estimated that three MP volumes shouid be removed
from each MP prior to sampling. A typical MP will consist of approximately 25 feet of 3.5-
inch open hole to purge at 0.5 gallon per foot. Therefore, approximately 36 gallons are to be
removed per MF prior to sampling.

Sampling will consist of field readings, and samples collected for laboratory analysis. Field
readings will include oxygen, carbon dioxide, and TPH by volume, which shall be collected
using a calibrated multi-gas meter and data will be entered on field forms and in the
dedicated logbook for the project.

Laboratory samples will be analyzed at Air Toxics Ltd. (ATL), Folsom California. ATL will
provide 6-liter summa canisters for 10 samples, including nine MP sampling locations and a
duplicate. Following purging, the summa canister dedicated to the MP will be labeled and
logged with appropriate quality control (QC) information. The canisters will be checked to
ensure that they are at a vacuum of greater than 25 inches of mercury. The surmma canister
inlet will then be connected directly to the MP outlet barb via tygon tubing and the outlet
barb will be opened. The summa canister valve will then be opened slowly, and the soil
vapor will be drawn into the canister, replacing the vacuum. When the canister vacuum has
returned to ambient pressure, the canister valve will be closed, the check valve on the MP
will be closed, and the dedicated tygon tubing will be removed from the summa canister
inlet. QC information, such as final pressure will be recorded on the sample label and the
logbook and field forms and the summa canister will be capped. Canisters will be shipped
to ATL under chain of custody procedures via direct air courier.

4.6 Fate and Transport Assessment
46.1 Vadose Zone
Methods for estimating the migration of LNAPL and/or soil vapor migration in unsaturated,

fractured basalts that are anisotropic, heterogeneous, and localized in scale are highly
dependant upon the resolution of the geclogic data within the migration volume. In the
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proposed study, the local stratigraphy for the migration volume will be developed from a
limited number of boreholes (three within the lower access tunnel that were cored).

Effort in this area will be focused on estimating travel time for LNAPL to reach the basal
aquifer, retention capacity of the unsaturated basalt in an effort to estimate:

1. the size of release required for LNAPL to reach the basal aquifer;

2. the amount of the release that would reach the basal aquifer as LNAPL, based on
the release volume;

3. the travel time for the release to reach the basal aquifer, based on the release
volume; and

4. the effect of dissolved petroleum in infiltrating groundwater on the basal aquifer
quality.

Due to the limited vertical cores in the RHSF, detailed models based on known geology will
not be produced, but efforts will be utilized in evaluating a small number of simplified models
to provide a qualitative answers to these questions. In addition, TEC does not propose any
methods for calibrating the unsaturated zone models used for this investigation during this
phase of the study. For these reasons, the unsaturated zone models should be considered
qualitative, and will be used to estimate general migration characteristics.

TEC proposes to evaluate the vadose zone migration using one or more of the following
models.

e SESOIL, an EPA supported model utilized by the HDOH in their Risk Based
Corrective Action (RBCA) and Environmental Action Levels (EALs) program for
vadose zone contaminant fate and transport.

e V2SDT (Variable Saturated 2D flow and Transport), a finite difference 2 dimensional
mode! for determining the fate of landfill chemicals and surface releases in the
unsaturated zone.

¢ UTCHEM, a 3 dimensional finite difference model, which will allow four-phase
simulation (water, petroleum, micro-emulsion, gas) in vertical and horizontal wells.

4.6.2 Saturated Zone
4.6.2.1 Pumping Tests

The purpose of the aquifer pumping test will be to estimate the hydraulic parameters of the
Pearl Harbor Aquifer in the vicinity of the RHSF. The parameter estimation will be done
using inverse modeling. The inverse modeling process involves adjusting the hydraulic
parameters in a numerical model to get the simulated draw downs to match the measured
aquifer draw downs. This calibrated model will in tum be used to simulate the transport of a
hypothetical contaminant release from the RHSF.

In its simplest sense, an aquifer test consists of pumping at one well and measure the
decrease in the water table elevation in that well and possibly other wells. For this test the
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primary pumping well will be 2254-01. In addition, following consultation with the Honolulu
Board Of Water Supply (BOWS), the Halawa shaft (2354-001) will also be used as a
pumping well in coordination with 2254-001 to better the define the effectiveness of the
Halawa Valiey fill separating the Moanalua and Waimalu aquifer sectors. It is proposed that
approximately seven monitoring points should be evaluated during the tests, including
RHMWO1 through RHMWO4, installed as part of the long-term monitoring program at the
RHFSF, two wells located adjacent to Adit 3 in the Former Oily Waste Disposal Facility
(OWDFMW1 and OWDFMW2), the Halawa Deep Monitoring Well (2253-003). In addition,
the project will consider collecting data at monitoring well 2254-002, located approximately
300 feet from 2254-001 and a monitoring well observed adjacent to Tripler Army Medical
Center. These wells will be will be monitored for changes in water elevation via pressure
transducer data loggers or manually (Figure 4-1). [n addition, efforts will be made to collect
chloride concentrations in at least one nearby deep basal monitoring weil. The Halawa
Deep Monitoring Well (2253-003) is currently being monitored for chloride content by the
State of Hawaii Commission on Water Resource Management {(CWRM), of the Department
of Land and Natural Resources (DLNR).

Several factors make an accurate aquifer test assessment at this site difficult. The factors
include:

The unconfined nature of the aquifer;

The geometry of the primary pumping center (infiltration galleries with a pump
rather than a fully penetrating well);

The large vertical extent of the aquifer;

The dual nature of the aquifer (i.e. freshwater floating on saltwater);

Valley fill and caprock boundaries at the margins of the aquifer; and
Heterogeneity of the aquifer,

Due to these complexities, the primary method used for aquifer analysis will be a numerical
model. However, analytical methods will be used ensure the reasonableness of the
numerical modetl results, to derive some information about the distance to low or no-flow
boundaries, and to determine the relative imperviousness of the boundaries.

4.6.2.1.1 Pre-Test Modeling

A series of preliminary simulations will be run using the localized Source Water Assessment
Program (SWAP) model to provide insight into the aquifer test design. Specifically the
simulations shall look at the following factors:

» The pumping rates and durations necessary to adequately assess the hydraulic
parameters of the aquifer;

¢ The expected drawdowns in monitoring wells based on pumping rates agreed
upon by TEC, UH, and PWC; and
¢ Interaction between the RHSF pumping center and the BOWS Halawa Shaft.

The pre-test modeling is described in Ground Water Flow and Aquifer Test Model.
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4.6.21.2 Aquifer Test Design Considerations

The following excerpt summarized points that should be considered when conducting an
aquifer test (Williams and Soroos, 1973).

“The controliing factors in most pumping tests seem to be economic, i.e., budgets are
limited, insufficient personnel and equipment are available, time cannot be spared, etc.
However, if the effort is made to conduct a pumping, then for a relatively small additional
investment of effort, a maximum of information can be obtained. In particular, recovery data
can be acquired after every drawdown test which will give an independent determination of
transmissivity and, in general, provide a check on the drawdown data. Also, advantage
should be taken of any additional observation wells as each one will provide an independent
estimate of the aquifer properties. If observation wells on three different rays from the
pumped well are used, the estimates of the anisotropic properties of the aquifer can be
made. Finally, before the test is conducted care should betaken to determine “background”
fluctuations in the piezometric head which may result from barometric pressure changes,
irrigation in the vicinity of the test site, tidal generated oscillations, etc. Drawdown data may
be corrected for these effects if desired.”

The following points summarize the conclusions concerning pumping tests analyses and
Hawaiian aquifers:

e Analyses by at least several methods will be required to study thoroughly a set of
pump test data.

+ In general, the Theis or Jacob method should always be included in a study since
either will provide a set of reference values for the aquifer properties. These
values will tend to be conservative if partial penetration is a factor. If a moderate
amount of leakage or boundaries are considered, the values should be
reasonably good estimates of the aquifer properties if the calculatlons are based
on the earlier-time data.

s Early-time match points are preferred to late-time match pounts provided the
early-time data is reliable.

¢ For tests on the basal aquifer, either Hantush-Theis method for non-equilibrium
data of the Anger method applied to step drawdown data may be used. If
leakage or boundaries are also a factor, then the former method with early-time
data is recommended.

» In designing a pumping test, at least two or three observation wells will be used if
they are available to monitor recovery in the wells after pumping has stopped.
The recovery data, if equilibrium is sufficiently approximated at shutdown, may
be analyzed as drawdown data.

e A good working description of the geology and hydrogeology of the region will be
developed. This description should include standardized driller' logs and site-
specific data.

Based on the previously stated considerations, the University of Hawaii will review relevant
aquifer test data and in consultation with TEC, PWC, BOWS, and the CWRM of the DLNR
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provide technical specifications for performing the aquifer tests. Below are paragraphs that
contain factors that should be considered when developing the technical specifications.

4.6.2.1.3 Pumping Well Geometry

The well at 2254-01 is the Red Hill Shaft (RHS). It is a series of infiltration tunnels or
galleries to minimize drawdown and upconing of seawater. Since the RHS is not a verticai
well, it violates the normal assumptions of the analytical methods for estimating aquifer
parameters. Although using analytical methods may result in inaccurate parameter
estimation, these methods may be instructive to assess such things as the impact of
boundaries and aquifer thickness on simulated well draw downs.

4.6.2.1.4 Aquifer Thickness

The fresh-water basal aquifer is generally assumed to have a thickness equal to the
distance between the water table and the mid-point of the transition zone. This distance is
approximately equal to 40 times the elevation of the water table elevation above sea level
(Fetter, 1994), (i.e., if the water table is 10 feet above sea level, the distance to the transition
zone is 10 feet times 40, or 400 feet). This assumption works well when looking at the
aquifer as a source of potable water. However, the boundary is dynamic since there is no
“hard" boundary between the fresh and salt water, and when considering flow to a well the
effect of the salt water body beneath the fresh water can not be dismissed.

The United States Geological Survey (USGS) commonly uses an aquifer thickness in
density dependent groundwater models of 2,000 meters (6,560 ft), which includes both the
freshwater lens and a portion of the saltwater aquifer (USGS 2002). Therefore an effective
bottom boundary must be defined during the aquifer test analysis. The effective bottom
boundary is that aquifer thickness beyond which any increases in aquifer thickness will have
no significant effect on the drawdown of the water table. Sensitivity to aquifer thickness will
be analyzed using a numerical model.

4.6.2,1.5 Drawdown

Pumping rates must be adjusted so that the drawdown at the well does not uncover the
pump suction, but is sufficient to be detected at the selected monitoring points. The
expected draw downs can be estimated using the preliminary aquifer test model, simple
analytical models, and a review of previous aquifer tests. Groundwater elevations were
collected at the Red Hill Oily Waste Disposal Basin monitoring wells via data loggers in
August of 1898 and correlated to water levels collected at 2254-001. This data will be useful
in developing the initial calibration scenario, and is presented as Figures 3-2 and 3-3 of the
original work plan (TEC 2005).

46.2.1.6 Pumping Duration & Rates
Pumping rates and duration will be determined by consultation between NAVFAC, Navy

PWS, TEC, UH, CWRM, and BOWS. The following personnel shall represent their
respective organizations during these consultations:

+ NAVFAC - Glenn Yoshinaga,
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Navy PWC — Paul Eyre,

TEC - Jeff Hart and Robert Whittier,
UH - Dr. Aly El-Kadi and Kolja Rotzoll,
CWRM - Kevin Gooding, and

BOWS — Chester Lao.

There are several factors to be considered when specifying the pumplng rates and
durations. These include:

Time for drawdown to reach monitored wells;
Time the pump could be run without overburdening the water distribution system
(i.e. overflowing the storage reservoirs);
Time pumps can be run at each pumping rate without excessive drawdown.
Time the RHS and Halawa Shaft(s) can remain off without water demand
depleting the water storage, or remain on without oversupplying the system(s);

¢ Pumping rate vs. drawdown.

Ideally, both the RHS and the Halawa Shaft(s) will be utilized as pumping points for the
aquifer test, which will require a high level of cooperation with the Pearl Harbor PWC and
the BOWS. During the first test the RHS will be pumped at approximately 6 mgd and 16
mgd for durations agreed up on by consultation. The Halawa Shaft will remain shut down
during RHS pumping test. During the second pumping test the opposite will occur. The
Halawa Shaft will be pumped at ratas and durations agreed upon during consultation and
the RHS will remain off. This will help assess the effectiveness of the Halawa Valley Fill as
a protective barrier to prevent RHFS contamination from being captured by the Halawa
Shatft.

it is important to note that ail water pumped during the aquifer tests must be utilized by the
water distribution systems or stored in the reservoirs. Depletion of the reservoirs prior to
pumping will allow the water to be pumped for a longer duration and/or a higher pumping
rate.

4.6.21.7 Aquifer Boundaries

As the cone of depression around a pumping center expands outward it may encounter flow
boundaries. The boundaries then affect the nature of the drawdown. No-flow or low-flow
boundaries increase the rate of draw down, while constant head boundaries such as
streams decrease the rate of drawdown. Knowledge of these boundaries is ciitical when
interpreting the aquifer test results. Boundaries to consider during this aquifer test are:

The Halawa Valley Fill { a low-flow boundary);

The Moanalua Valley Fill {a low-flow boundary),

The Pearl Harbor Caprock ( a low-flow boundary; and

Depth at which rock is compressed to the point it no long efficiently transmits
water (the boitom boundary).

s % o @
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4.6.21.8 Aquifer Test Analysis

The aquifer test will be analyzed by the UH. The primary method will be inverse modeling
using a Pearl Harbor Aquifer model developed from the SWAP model of Oahu. These
models are described in Ground Water Flow and Aquifer Test Model. The hydraulic
parameters of the numerical model will be adjusted to get the best match between spatial
and temporal variations in aquifer draw downs induced by the pumping test.

If the geometric requirements of the available analytical models are valid, or if it is
determined that reasonable assumptions regarding invalid requirements can be made to
account for their influence, pump test results will also be assessed using one or more of the
analytical models as a check of the validity of the numerical model and to better understand
the effect of the physical aquifer boundaries. The Theis and Jacob methods will be
considered as possible analytical models for this assessment

4.6.2.2 Aquifer Modeling and Analysis

The Navy will conduct groundwater modeling of the underlying basal aquifer and the potable
water sources potentiaily down gradient from the RHSF. The modeling will be done in
several phases:

e The first phase will simulate the response of the freshwater/saltwater transition
zone in the Moanaula and Aquifer Systems to various pumping and recharge
scenarios. This modeling will be done using a model of the Honolulu Aquifer
developed by ETIC Engineering, Inc. (ETIC) for BOWS.

» The second phase will include a comprehensive review of the State of SWAP
groundwater model of Oahu, identifying any modifications that need to be made
to the regional model. Once the modifications are made to the Oahu model, it
will be localized to the RHFS area. This localized model will be used to evaluate
the aquifer pump test. The Groundwater Modeling System (GMS) will be used for
this phase and specifically, USGS modeling code MODFLOW 2000 will be the
numerical modeling code used to simulate the groundwater flow.

4.6.2.2.1 Finite Element Model for Saltwater Aquifer Test and Modeling — Groundwater
Modeling

The FEFLOW model developed for the BOWS shall be used to assess the response of the
freshwater/seawater interface to changes in pumping stress at the RHS. This phase of the
groundwater modeling will:

s Use the current calibrated FEFLOW model developed for and reviewed by the
BOWS;

» Run two scenarios to steady state, using this model, (i.e., use an average
pumping rate of & million gallons per day [mgpd] and average recharge
conditions developed in the BOWS mode for the first scenario, and use a
maximum pumping of 16 mgpd and average recharge conditions developed in
the BOWS model the second scenario).
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A data set from each scenario will be used in the fate and transport modeling and include:

e A report describing the model, referencing the BOWS report when appropriate.

¢ A graphical description of how the transition zone changes from the introduction
of pumping until steady state has been achieved in both scenarios.

* A data set importable into GMS of the mid-point of the transition zone (This can
be a dense scatter point file in ASCIl format having x, vy, and z information.); and

« Salinity profiles which include the initial time step, the midpoint between start up
and steady state, and steady state.

4.6.22.2 Groundwater Flow and Aquifer Test Model

This phase of the modeling will done using GMS, and the MODFLOW and MODPATH
numerical modeling codes included in GMS. This phase will consist of preliminary aquifer
test simulations, review and revision of the Cahu SWAP model, localization of the Oahu
SWAP modsl, and aquifer test modeling.

4.6.2.2.3 Red Hill Aquifer Model

A numerical model of the regional hydrogeology at the RHSF will be created to support the
development of a comprehensive fate and transpert model to provide supporting data for
risk assessment. This model wili be a localization of the SWAP model of Oahu, with the
following tasks being done.

The SWAFP Oahu model was developed using the GMS, and specifically, the MODFLOW
and MODPATH numerical modeling codes included in GMS. This model delineated the two
and ten year capture zones for all public drinking water wells on Oahu. This model will be
localized to assess the hydraulic characteristics of the aquifer in the vicinity of the RHSF and
provide a groundwater platform for the fate and transport modeling phase of this study.

In this phase of the study, the regional Oahu SWAP model shall be reviewed by the UH,
TEC, and NAVFAC to determine what modifications are needed allow development of an
accurate groundwater modsl of the RHSF region. This will include a review of:

the water budget used in the model,

the model calibration,

the horizontal and vertical resolution of the model,

the value of the hydraulic parameters used in the model, and
the model boundaries.

Once the agreed upon changes have been made to the Oahu SWAP model, a localized
model well be developed that focuses in on the RHSF area. This localization will include:

¢ Mutually agreed upon, changes will be made to Oahu SWAP model to improve
the resotution and detail in the Pearl Harbor;

s Localizing the model boundaries to cover the portions of the Pearl Harbor and
Honolulu Aquifers;
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¢ Calibration of the localized model to water level data recorded at wells
RHMWO03, RHMW02, RHMWO01, RHMWO04, and RHOWFMW8 at the RHSF; and
the Moanalua Observation Well (2153-09), Halawa Observation Well (2153-09),
Upper Waimalu Observation Well (2455-01), Halawa Deep Monitoring Well
(2253-03), New Town Deep Well (2456-04), the Navy's Aiea small boat harbor
well (2256-10), an adjacent well that has histeric chloride concentrations (2256-
11 or 12), and 2255-32 (the Navy's Halawa shaft, about a mile down gradient
from the BOWS Halawa shaft outside of the RHSF.

+ Adjusting the bottom boundary of the model to elevation of the mid-point of the
transition between freshwater and saltwater as estimated in the FEFLOW
models.

4.6.2.2.4 Aquifer Test Preliminary Simulations

A preliminary localized GMS model based on the Oahu SWAP model will be run to provide
insight into the test design. The following factors will be reviewed:

* The pumping rates and durations necessary to adequately assess the hydraulic
parameters of the aquifer;

e The expected drawdowns in monitoring wells based on pumping rates agreed
upen by TEC, UH, and PWC; and

¢ |nteraction between the RHS pumping center and the BOWS Halawa Shaft.

4.6.2.2.5 Aquifer Test Analysis Modeling

This model will analyze the results of the aquifer test and to provide the groundwater flow
regime for the fate and transport model. The model will be a transient ground-water flow
model based on the data collected during the aquifer test. It will be calibrated to get the best
agreement between the absolute values of water table elevation, temporal response to
pumping stresses, and to get reasonable water budget values at the model boundaries.
Once calibrated, the model will provide the best estimates available of aquifer hydraulic
conductivity, storativity, and specific yield. The final model will then be used for the
contaminant fate and transport assessment in phase 3.

4.6.2.2.6 Finite Difference Model for Contaminant Fate and Transport

The localized model developed and calibrated in phase 2 will be used to simulate the
transport and predict the fate of potential contamination from the RHSF. The contaminant
transport modeling will be done using the numerical modeling code RT3D. This code
directly simulates the reduction in benzene, toluene, ethylbenzene and xylenes
contamination concentration due biological action utilizing the primary electron acceptors
that include dissolved oxygen, nitrate, sulfate, and ferrous iron. The model shall be used to
assess contaminant transport in response to a variety of pumping scenarios. Specifically,
the model will include the following conditions and scenarios:
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s A constant and conservative source beneath one or more pairs of tanks will be
assumed. The specific geometry of the source shall be agreed upon during
discussions between TEC and NAVFAC.

o The initial simulations will not initially consider the effects of chemical decay or
transformation, but will consider the effect of dispersion. This will simulate the
“worst case” scenario for contaminant transport.

» The following wells are considered as receptors points, the RHS (2254-01), the
Halawa Shaft (2354-01), the Moanalua Wells (2153-10 through 2153-12,
modeled as a single pumping source).

¢ A first scenario will be simuiated with contaminant transport using the average
pumpage for the years from 1895 through 2004 for the modeled area and
recharge computed in the same manner as was done for the revised Oahu
SWAP model.

« Ascenario will be simulated with contaminant transport if the RHS is pumped at
16 mgpd while the remaining wells are pumped at the 1995 through 2004
average pumping rate.

« A scenario will be simulated with drought conditions, and the Red Hill Shaft out of
service. The recharge used In the first scenario shall be reduced to values
consistent with rainfall during 1998 (the driest year recorded at the Honolulu
International Airport since 1994). The total pumpage for each aquifer sector shall
be proportionally increased from the base pumpage so that the total pumpage
will be equal to the sustainable yield for those aquifer sectors as set by the State
of Hawaii CWRM. This is a worst case scenario to assess whether any drinking
water well other than the RHS could be impacted by contamination from the
RHSF.

+ For each simulation scenario described above except the transition recovery
simulation, the model wili be used to calculate the concentration of chemicals of
concern at RHMW03, RHMWO02, and RHMWO01 that will result in Tier 1 action
level exceedances at the receptor points.

» A second set of simulations will be done that estimate the reduction in
contaminant concentration due to natural attenuation. This model will incorporate
natural attenuation data collected in the field into the RT3D model. The model
will predict the reduction in contamination described in the previous scenarios
due to biologic action.

4.6.2.3 Natural Attenuation Analytical Assessment

In addition to evaluating the contaminant degradation through the numerical model, an
analytical assessment of the assimilative capacity of the Pearl Harbor Basal Aquifer will be
conducted, based on The Technical Protocol for implementing Intrinsic Remediation with
Long-Terrm Monitoring for Natural Aftenuation of Fuel Contamination Dissolved in
Groundwater (AFCEE, 1995). This analysis will be conducted using site-specific
groundwater concentrations of the major biodegradation parameters (dissolved oxygen,
nitrate, sulfate, ferrous iron, and methane). The assessment will compare the
concentrations of these parameters in up-gradient well (RHMMWO04) to wells within the
RHSF (RHMWO01, RHMW02, and RHMWO03), and to the down gradient Navy Pumping well
at 2254-01.
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The difference in the biodegradation parameter concentrations in these locations-will be
assumed to be the result of the biodegradation of the fuel in the groundwater beneath the
site. Using the stoichiometric relationships for aerobic and anaerobic degradation of
petroleum, estimates will be made for the degradation of petroleum for each of the major
biodegradation parameters. The analysis will include an estimate of the volume of water that
flows though the upper portion of the aquifer that can be expected to be degraded by the
fuel storage activities and will estimate the volume of petroleum degraded over time, based
on the changes in the aquifer geochemistry. These results will be used to ensure the
numerical fate and transport model is producing similar resuits.

4.7 Comprehensive Risk Assessment

4.7.1 Previous Screening Risk Assessments

An initial screening level risk assessment was performed for the RHSF as part of)the Phase
Il S| Report (AMEC, 2002). This assessment was used as a qualitative tool to identify the
constituents that were present in environmental media at concentrations of potential
concem. The results of the screening level assessment indicated that seven constituents
were detected in core samples below the tanks at concentrations of potential concern:
ethylbenzene, methylene chloride, 2-methylnaphthalene, naphthalene, phenanthrene, TPH,
(C10-C28), and unknown hydrocarbon. Three constituents were detected in groundwater
from one monitoring well beneath the tanks at concentrations of potential concern: bis(2-
ethyhhexyl}phthalate, lead, and TPH (C10-C28). The investigation also indicated the
presence of petroleum in the form of LNAPL in several slant borings screened
approximately 85 to 100 feet above the basal aquifer at the site.

A screening level ecological risk assessment (ERA) was previously conducted for the Red
Hill Oily Water Disposal Facility (Ogden, 1996). The facility is located approximately 0.6
miles northwest of the RHSF and the screening level ERA performed for the OWDF is
considered representative of the site.

The screening level ERA indicated that the OWDF is located in a partially vegetated
industrial area surrounded by developed land. The majority of land comprising the OWDF is
either developed or is non-native habitat utilized by common urban species. The biological
survey performed of the Red Hill Naval Reservation indicated that the habitat consists of
scrub vegetation, disturbed habitat and developed land. All habitats found onsite were of
poor quality, were dominated by non-native species, and contained no species with federal
or state status. Poor habitat quality is primarily due to habitat aiteration and degradation by
development.

4.7.2 Comprehensive Human Health Risk Assessment Methods

The human health risk assessment (HHRA) will follow the methodology of the U.S. Navy
(NFESC, 2001), which uses the basic concepts of the USEPA risk assessment methodology
(USEPA, 1989). The risk assessment Tier system of HDOH (2005a) with Tiers 1, 2, and 3
will be used since that system will be used for screening.
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This Work Plan will address the following procedures:

» A conceptual site exposure model identifying exposure scenarios, exposure
assumptions, and algorithms used to quantify exposure;
Tier 2 (equivalent to a Navy Tier 1B) screening to select COPCs;
Tier 3 (equivalent to a Navy Tier 2) development of site-specific action levels
(ALs); and

¢ Uncertainty.

4.7.2.1 Conceptual Site Exposure Model

A preliminary risk evaluation was included in the Phase 1 Work Plan (TEC, 2005). This
evaluation included a site-specific exposure assessment and development of a CSM.

The objective of the exposure assessment was to evaluate potential human and
environmental exposure to site-related constituents of potential concern. The exposure
assessment identified the pathways by which human and environmental receptors are
potentially exposed. The process included:

+ Characterization of the exposure setting;
¢ |dentification of potentially exposed populations; and
+ [dentification of potential exposure pathways.

The exposure setting was discussed and displayed in figures in detail in the preliminary risk
evaluation.

4.7.2.2 Potentially Exposed Populations

Current and future use and zoning was discussed in the Phase 1 Work Plan (TEC, 2005).
Based on this analysis, the current and future use of the RHSF site is military-industrial.
The existing residential areas to the south will remain so and the existing industrial-
commercial and parkland areas to the north will remain so.

Current groundwater use was discussed in the Phase 1 Work Plan (TEC, 2005). There are
three nearby potable water supply wells within the study area (Figure 4-1): BOWS Halawa
Shaft Well No. 2354-01, RHS No. 2254-01, and BOWS Moanalua Supply Well No. 2153-10.
It is assumed that groundwater will continue to be used for potable water in the future.
Details of groundwater consumption patterns for these wells will be evaluated in the
comprehensive risk assessment.

4.7.2.3 Identification of Potential Exposure Pathways

The exposure assessment evaluates all potential exposure pathways and identifies those
that are complete and those that are incomplete or that are minor pathways

There are four elements used to establish a complete exposure pathway:
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+ asource and a mechanism of release to the environment,
an environmental transport medium;

¢ a point of potential contact between a receptor and the environmental medium
(referred to as the exposure point); and

* an exposure route or uptake mechanism.

The exposure pathway analysis is performed by means of the development of the CSM.
The CSM identifies the relationship among sources, release mechanisms, impacted media,
exposure routes, exposure points, and receptors potentially affected by constituents present
at or released from the site. Figure3-1 depicts the CSM for the RHFS. Cross sections shown
in Figure 3-2 and Figure 3-3 of the original work plan (TEC 2005) visually illustrate aspects
of the CSM.

Pathways identified in the preliminary risk evaluation and CSM as significant include the
following:

* Risks to residential and occupational receptors using potable water wells that
result from RHSF UST releases.

+ Risks to industrial workers in the underground tunnels resulting from UST
releases and vapor intrusion into the tunnels.

The Comprehensive Risk Assessment will evaluate these pathways in detail. Other
pathways identified as minor pathways in the CSM will be evaluated to determine if all the
assumptions used in the preliminary risk evaiuation are still valid after the completion of all
studies being conducted in Phases | and 1. These pathways will not be evaluated
guantitatively uniess these previous assumptions are found to be incorrect.

4.7.2.4 Screening to Select COPCs

The screening step will be equivalent to a HDOH Tier 2 risk screening (HDOH, 2005a) since
the basic steps for a Tier 1 screening have already been completed in the preliminary risk
evaluation and risk screening evaluations.

The Tier 2 Risk-Based Screening process consists of the following steps:

» Evaluate data quality objectives (DQOs);

» Compare site concentrations to background and eliminate chemicals that are not
elevated above background;
Identify appropriate screening levels;
Identify appropriate site chemical concentrations for each medium;

« Perform risk-based screening by comparing chemical concentrations screening
levels for each medium; and

» Evaluate the results of the screening to determine if the site can exit the cleanup
process or warrants further study.
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The appropriate screening levels to be used for step 6, based on the CSM, are taken from
the HDOH screening tables (HDOH, 2005a) and are as follows (tables of these EALs are
provided in Attachment C):

o Groundwater — Table C-1A, Groundwater action levels for evaluation of Potential
indoor-air impacts; Table D-2, Summary of Drinking water action levels for
human toxicity; and Table G-1, Groundwater gross contamination ceiling levels.

» Soil Vapor — Table C-2, Shallow soil gas action levels of revaluation of potential
indoor-air impacts.

« Soil —Table C-1B, Soil action lavels of evaluation of potential indoor-air impacts.

Chemicals that are detected at a low frequency {e.g., less than 5% frequency of detection
and at low concentrations) for a medium will be eliminated from further consideration in the
risk assessment process based on USEPA risk assessment guidance (USEPA, 1989).

The three ways to exit the human health risk assessment process from the risk-based
screening step are as follows:

Incomplete Exposure Pathways
+ Background - If there are no chemical concentrations present on site that are
greater than background concentrations then the site may exit the HHRA
process. This only applies to chemicals that are detected in background samples.
» Potentially complete pathways requiring further risk-based screening.

4.7,2.5 Tier 3 Development of Action Levels

Tier 3 (Tier 2 Navy) HHRA risk assessment methods will be used to calculate ALs. The
approach is to select an exposure point concentration (EPC) that is acceptable based on
risk considerations and then use fate and transport models to determine what the monitoring
point concentration would be that would result in that EPC. For risks to the basal aquifer
and potable water production wells, the acceptable EPC for a compound will be an MCL if
one exists, or, if none exists, one will be developed. If one receptor will clearly have the
lowest acceptable EPC, then acceptable EPCs for other receptor groups may not be
calculated.

To develop the acceptable EPC, applicable or relevant and appropriate requirements
(ARARs), toxicity, and taste/odor will be considered. f an MCL exists for a compound, this
will be the acceptable EPC, otherwise both toxicity and taste/odor will be considered. For
toxicity a hazard index of 1.0 will be used for non-carcinogenic COPCs, and for carcinogenic
COPCs a series of EPCs will be established using risk levels of 10-4, 10-5, and 10-6. For
taste/odor concerns, if the concentration in Table G-1 of the Hawaii EAL document (HDOH,
2005a) is less than the EPC calculated for toxicity using a hazard index of 1.0 for non-
carcinogens or the 10-4 risk level for carcinogens, then this concentration will also be an
EPC. The predictive fate and transport models will then use the EPC(s} to determine the
action level(s).
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4.7.2.6 Risk Characterization Components

The risk characterization discussion will include the following components, as appropriate.
The risk characterization section of the report will identify and highlight noteworthy risk
conclusions. These would include:

An analysis of current risks based on the comparison of existing measured concentrations of
COPCs with ALs for each location and receptor type;

The COPCs, exposure pathways, and media responsible for the majority of the risks;
Discussion of any chemicals for which toxicity information was not available; and

Any unique characteristics of the exposed populations that may be useful to decision
makers.

4.7.2.7 Uncertainty

The uncertainty discussion will be qualitative. The relative direction and magnitude of the
uncertainty associated with the key assumptions/parameters used to calculate the risks will
be identified. It will highlight the key uncertainties and to provide some measure of the
impact on the site risk estimates.

47.28 Reporting

The risk assessment will be a section within the Site Characterization Report {SCR). The
SCR will include the elements recommended in Appendix 5-H of the TGM-UST, unless
superseded by EAL screening guidance {HDOH, 2005b)

4.8 Site Characterization and Risk Assessment Report

The SCR will follow applicable guidelines in the TGM-UST, and will also include the risk
assessment. Because this investigation does not directly fall under one of the categories in
the TGM, it will include applicable elements from several reporting categories. These
include Appendix 5-C (Format For Initial Release Response Report) and Appendix 5-F
(Format For Corrective Action Plan} (TGM, 2005). Results of the Risk Assessment will also
be included in the SCR. The basic outline of the report will be as follows:

¢ Executive Summary
¢ |ntroduction/Purpose

¢ Site and Location Characteristics
o Facility description
o Physical setting
o Groundwater and Surface Water
o Ecological setting

s Surrounding Populations Land Use

* Previous Investigations and Conditions
o Facility Condition and History of Releases
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o Description of previous study results
s Site Characterization Investigation Activities
s Site Characterization Results

e Conceptual Site Model and Contaminant Fate and Transport
Conceptual Site Model

Physical and Chemicat Characteristics of the Contaminants
Groundwater Madeling Summary

Soil Vapor Transport Evaluation

OoO0C 00

s Applicable Regulations and Guidance

* Risk Assessment

o Methods
Data Evaluation
Exposure Assessment and Conceptual Model
Tier 2 Screening
Development of Tier 3 Action Levels
Uncertainty

o0 QCCQCCeC

¢ Conclusions/Recommendations

The site characterization and risk assessment report which includes data from both phases
of the investigation.

4.9 Prepare A Monitoring And Contingency Plan

The contingency plan will describe methods to monitor and respond to releases from the
USTs to protect the drinking water resource of the basal aquifer, to protect RHFS worker
health, and to address any other unacceptable risks that are determined during the RHFS
facility investigation. The plan will describe procedures for monitoring groundwater and soil
vapor to provide an early warning system for the potential unacceptable degradation of the
groundwater resource and nearby potable water wells, and the potential unacceptable
degradation of air quality in the lower access tunnel, or in ground surface buildings in the
vicinity of the facility.

49.1 Elements of the Plan
The Monitoring and Contingency Plan will have the following major elements:

Introduction - Purpose and what wil! be covered
« Description of the facility - Storage tank physical features, fypes of fuels stored
and quantities
Communication and Reasponsibilities
Description of the Existing Monitoring System
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+ Status and Trends — results of monitoring to date

e Long-Term monitoring program - GIS database; Action Levels and Response
Actions

+ Training

4.9.2 Long-Term Monitoring Program

Based on the results obtained during the Facility Investigation, a long-term monitoring
program will be recommended. The plan will describe the locations to be sampled, the
analyies, and the frequency of testing. A set of action lavels will be developed for analytes
that will be used to compare against all future monitoring results. Fate and transport
modeling and risk assessment will be inputs to these decisions.

Because future leaks and migration will also be monitored, the contingency plan will contain
a list of future compounds of potential concern and the calculated site specific health based
action level for each monitoring point (basal water wells and vapor monitoring points located
within the lower access tunnel). These will be analytes not currently detected or not
resuiting in current risk, but that could reasonably be determined to result in future risk.
These will be in addition to those substances currently posing a risk. These “future-risk”
analytes will be selected based on a combination of what substances are present in the
fuels stored on site, and their toxicity, mobility, and persistence; a maximum of 7 compounds
or hydrocarbon groups will be inciuded.

4.9.3 Action Levels and Response Actions

The procedure used to set risk-based action levels will be described. The approach is to
select an EPC that is acceptable based on risk considerations and then use fate and
transport models to determine what the monitoring point concentration would be that would
result in that EPC. Risk assessment procedures that will be used are described in Section
4.7. A description of the fate and transport models to be used and the basic methodology
are described in Section 4.7.

The scenarios for which action levels and responses will be developed include:

Detection of petroleum-related substances in a monitoring well on RHFS
» Detection of petroleum-related substances in a potable water production well
down-gradient of RHFS

¢ Detection of petroleum-related substance in a vapor monitoring point beneath the
USTs

For each contingency, a decision tree will be developed to visually guide the user through
the decision and response process. Response procedures will address the degree of
eminent risk associated with concentrations that are 1/10X the action level, and 10 times the
action level.
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Response actions will describe the action measures in response to each of the scenarios
listed above. This discussion will include personnel, equipment, which would be needed to
implement each response. HDOH notification procedures will be included. !t will also
include a timeline.

494 Training

Training for RHSF personnel will be described in this section. it will describe who should
receive training, how often, and what will be covered in the training. Two training areas will
be covered including the procedures for monitoring well and vapor monitoring point
sampling as well as knowledge and implementation of the contingency plan.

For the contaminated media sampling, the training will include a set of instructions that will
allow RHFS personnel to conduct future groundwater and soit vapor monitoring including
monitoring permits, as required by the HDOH for active underground storage release sites
overlying important groundwater resources. It also includes onsite training for individuals
that will be required to collect these samples. The contingency plan training will cover the
alements of this contingency plan.

4.10 Sample and Data Management Training Plan

TEC will develop a system that is compatible with FISC’s GIS-based interface and will assist
FISC in developing a graphical output for the data that will allow the data to be queried and
displayed in a series of charts and tables according to their needs. This system will include
a data base structure that will allow all the data to be stored in a central electronic repository
that can be accessed via the graphical user interface.

TEC will develop a permanent GIS data repository of Red Hill environmental data including
past environmental investigations and future monitoring. This data will be installed in
GeoMedia Professional on the FISC workstation using FISC's Oracle database. Using
Microsoft .NET technology, TEC will create a stand-alone application that will convert
environmental monitoring data into FISC's Oracle database. TEC will develop dynamic
query sets of the environmental data and organize the information in appropriate map views
to depict environmental conditions in the Red Hill area. The dynamic queries will be
designed to capture and map future monitoring data as it is collected and uploaded to the
FISC database.
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5.0 PROJECT SCHEDULE

The project schedule is presented in Figure 5-1.
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Project Schedule

Red Hill Site Characterization and Risk Assessment, Phase 2

COntract No. N62742-02-D-1802, CTO 007

ID Task Name

September

[ October

November

1 Project Management

General Project Management

1’?—5]5&‘ Plannlng" o

Planning Documents Draft

Govermnment Review

Planning Documents Finai

Montoring Well Survey

@ ~Nf @ ;| &l W] M

ETIC FEFLOW Modoel

9  |Localized SWAP Model for Pump Test ]

10 Pump Test Field Work

" Pump Test Analysis

12 | Pump Instaliation

13 | Groundwater Sampling Round 2

14 SVMP Installations

15 | SVMP Sampling

16 | Fate and Transport Modeling

17 Risk Assessment

18 | Technical Report

19 Draft ~ ‘

20 Government Review o e T i

21 Final — .

22 |Contingency Plan i o !

23 Drait -

74 Government Review T

25 " Final ’ T 1
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TABLE 1
Summary of Groundwater Sample Results
Stilling Basin
Red Hill Fuel Storage Facility
Red Hill, Oahu, Hawaii

Pumps Dffiine Pumpsa Omline i Pumps Oftline
SAMPLE IDENTIFICATION RH-8-001 RH-B-004 RH-B-0G5 Percent RH-B-007
SAMPLE TYPE Primary Prmary oup _]“‘:’Rpm Prmary
DATE COLLECTED 02116/2005 08/28/2005 08/28/2005 J 09082005 la HDOH _110; :ﬂm i | Action

ANALYSIS EPA METHOD MRL e vl W e £ YT Lovels UNITE

Metals: Tota} Lead 6020 0.000050 0.00033 0.000952 0000549 s¢% | 000005 @ 0.0056 0015 @ | mgL
Hydrocarbons:  TPH as Diesel 80i5M 0.032 ND 0.043 J 0067 Z 44% 0.045) NE o.100 @ mg/L
TPH as Residual Range 8015M 2.100 ND NA NA NA 0.059 ) NE pice @ mg/L

TPH as Gasoline 3015M 0.050 ND <0 050 <0.050 NA <0050 NE o100 @ mg/L

EDB: 1,2-Dibromoethane (EDB) 5041 0.0060095 ND <0.0000095 <0.0000097 NA <0.0000095 NE oooo12 @ mg/L
VOCs: Benzene 82608 0.00050 ND <0,00050 <00.00050 NA <0.00050 170 @ po0so @ my/L
Methy tent-Butyl Ether 82608 0.00050 ND <0,00050 <0 00050 NA <0.00050 002 @ o o050 @ mg/L

Toluene 8260B 0.00030 0,001 <0.00050 <0.00050 NA <0 00050 21 & 0040 @ mg/L

Ethylbenzene 8260B 0.00650 ND <0.00050 <0.00050 NA <0 00050 o014 @ 0030 @ mg/L

m,p-Xylencs 8260B £2.06050 ND <0,00050 <0.00050 NA <0.00050 100 @ 0020 @ mg/L

o-Xylene 82608 0 00050 ND <0.00050 <0.00050 NA <0.00050 100 @ 0.020 @ mg/L
1,2-Dichloroethanc {1,2-DCA} | 8260B 0.00050 ND <0.00050 <0.00050 NA <0.00050 0.005 @ 0.00012 @ mg/L

PAHs Naphthalene 8270C SIM 0.000020 ND <0.000020 <0.000020 NA 0.000085 0 0.0062 @ mp/L
2-Methylnaphthalene 8270C SIM 0.000020 ND <0 000020 <0,000020 NA <0.000020 NE o010 @ mg/L

Acenaphihylene 8270C SIM 0.000020 ND <00.000020 <0 000020 NA <0.000020 NE 0240 @ mg/L

Acenaphthens 8270C SIM 0.006020 ND <0 000020 <0.000020 NA <0,000020 0.32 a020 @ mg/ll

Dibenzofuran 8270C StM .000020 ND <0.000020 <0 000020 NA <0,000020 NE NE mg/L

Fluorene 8270C SIM 0.006020 ND <0.000020 <0.000020 NA <0.000020 NE 0240 @ mg/L

Phenanthrene 8270C S1M 0.000020 ND <0.000020 <0 000020 NA <0.000020 NE 00077 @ mg/L

Anthracene 8270C SIM 0.000020 ND <0.000020 <0 000020 NA <0.000020 NE NE mg/L

Fluorantheae 8270C SIM 0.000020 ND <0.000020 <0.000020 NA <0.000020 0ol 0040 @ mg/L

Pyrene 8270C SIM 0.006020 ND <0 000020 <0.000020 NA <0 000020 NE o002 @ mg/L
Benz(a)anthracene 8270C SIM 0000020 ND <0 000020 <0.000020 NA <0,000020 NE 0.000027 @ mg/L

Chrysene 8270C SIM 0.000020 ND <0.000620 <(.000020 NA <0 000020 NE 0.00035 @ mg/L

[2001022.013 Red Hill) Page 1 of 6 Dawson Group, Inc.



TABLE 1

Summary of Groundwater Sample Results

Stilling Basin

Red Hill Fuel Storage Facility
Red Hill, Oahu, Hawaii

Pumps Difline Pumps Offline - Pumps Dffilna
SAMPLE IDENTIFICATION RH-B-001 RH-B-004 RH-B-005 Parvent RH-B-007
SAMPLE TYPE Primary Pnmary Duplicate m':;‘n"“ Pamary
DATE COLLECTED 0211872005 06/2872005 06/28/2005 ! d 08/08/2005 HOGH Tier 1
Qroundwater Action] Envi | Actlon
ANALYSIS EPA METHOD MRL Levels Lovals Uy
Benzo(b)ftuoranthene £270C 51M 0.000020 ND <0 000020 <0 000620 NA <0.000020 NE 0.000092 @ mg/L
Benzo{k)fluoranthene 8270C SIM 0.060020 ND <0 000020 <0.000020 NA <0.000020 NE 0.0004c @ mg/L
Benzo{a)pyrene 8270C SIM 0.000020 ND <0 (00020 <0.000020 NA <0.000020 0.0002 0000014 D mg/L.
Indeno(1,2.3-cd)pyrene 8270C SIM 0.000020 ND <0 000020 <0.000020 NA <0.000020 NE 0000092 @© mg/L
Dibenz{a,hlanthracene 8270C SIM 0.006020 ND <0 000020  |<0000026i NA <0.000020 NE 0.0000092 @ mg/L
Benzo(g,h.ijperylene 8270C SIM 0-000024 ND <0.000024 i <0.000020 NA <0,000020 NE 0.0001 @ mg/L
Acronyms and Abbravialions: B Stilting Basin
EPA United States Environmental Protection Agency Bold value Is grester than regulatory action leve!
RH Red Hill Fuei Station Facility NE none astablished
PAMS polynuclear aromatic hydrocarbons vOes volatile organic carbons
mplL milligrams par liter ND not delected al or above laboralory MRL
MRL method reporting hmit
< less than
J the result is an esumatad concentration that is less than the MRL but greatar than or equal to the MOL
z the chromatographic fingarprint doas not resemble a petroleum product.
i the MRUMDL has been elevaled dus to a chromatographic [nterference.
RPD relalive percent difference between primary and duplicale sample resulls
RPD = Absolute value (primary - duplicate) f average (primary duplicate)
Notes;

38086

Slate of Hawaii Department of Health, 2005. Screening for Environmental Concemns AL Sites with Conlaminated Soil and Groundwater. Volume 1, May 2005,
Siate of Hawaii, Department of Heallh, 2002. Hawaii Administrative Rutes Chapter 11, Title 20 Polable Water Drinking Walar Standards.
State of Hawali Department of Heaith, 2000. Hawali Underground $torage Tank (UST) Technical Guidance Manual. March 2000.
Lead samples ware filtered in the ﬂeld: )
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TABLE 1

Summary of Groundwater Sample Results
Stilling Basin
Red Hill Fuel Storage Facility -

Red Hill, Oahu, Hawaii

Pumps Online i Pumpe Onlina
SAMPLE IDENTIFICATION RH.B-002 RH.B-003 Pervant RH-B-008
SAMPLE TYPE Pnmary Duplicate “";'R‘;;;“ Primary
DATE COLLECTED 02r1672005 621872005 D628/2005 HDOH Tier 1
ANALYSIS EPA METHOD MRL Gmm::::jmm Enwm:.n-::tl:l Aetion UNITS
S —— e— —a

Metals Total Lead 6020 0.000030 0.00006 0 00005 18% 0000129 0.0056 0015 QD | mpL
Hydrocarbons:  TPH as Diesel 3015M 0.052 Np e ND NA 0.058 Z NE o0 @ mg/t
TPH as Residual Range 8015M 0.100 Np ND NA NA NE o100 ® mg/L

TPH as Gasoline 8015M 0.050 ND ND NA <0 050 NE 0100 @ mp/L

EDB. 1,2-Dibromoethane (EDB} 504.1 0.0000095 ND [POOMCRY gy l000o0Ed] N <0,0060095 NE poco12 @ mg/l
VOCs: Benzene 8260B 0.00050 ND ND NA <0.00050 170 @ 00050 @ mg/L
Methyl tert-Butyl Ether 8260B 0.00050 ND ND NA <0.00050 002 @ 0.0050 D mg/L

Toluene 82608 0.00050 0.0012 0.0008! 39% <0 00050 210 0040 @ mg/L,

Ethylbenzene 8260B 0.00050 ND ND NA <0 00050 o4 @ 0030 @ mg/L

m,p-Xylenes 82608 0.00050 ND ND NA <0.00050 100 @ o020 @ mp/L

o-Xylene 3260B 0.00050 ND ND Na <0.00050 100 @ 0020 D mg/L
1,2-Dichlorcethane (1,2-DCA) 8260B 0.00050 ND ND NA <0 00050 0.005 @ 0.00012 @ mg/L.

PAHs: Naphthalene 8270C SIM 0.000020 ND NA <0 000021 024 0.0062 @ mg/L
2-Methylnaghthalene 8270C SIM 0.000020 ND NA <0.000021 NE 0ot0 @ mg/l

Acenaphthylene 8270C SIM 0.006020 ND NA <0 000021 NE 0240 @ mgiL.

Acenaphthene 82706C SIM 0.000020 ND ND NA <0.000021 0.32 0020 D mg/L.

Dhbenzofuran 8270C SIM 0.000020 ND ND NA <0.000021 NE NE mg/L

Fluorene 8270C SIM 0.000020 ND ND NA <D,000021 NE 6240 @ mg/L

Phenanthrene B270C SIM 0.000020 ND ND NA <0 000021 NE 0.0077 © mg/L

Anthracene 8270C SIM 0.000020 ND ND NA <0.000021 NE NE mg/L.

Fluoranthene 8270C SIM 0.000020 ND ND NA <0 000021 ool 0.040 @ mg/L

Pyrene B270C SIM 0.006020 ND ND NA <0.000021 NE 000z @ mg/L
Benz{a)anthracene 8270C 5IM 0.000020 ND ND NA <0 000025 NE 0000027 @ mg/L,

Chrysene B270C SIM 0.000020 ND ND NA <0.000021 NE 0.00035 @ mg/L

[2001022.013 Red Hill] Page 3 of 6 Dawson Group, Inc.



TABLE 1
Summary of Groundwater Sample Results
Stilling Basin
Red Hilt Fuel Storage Facility

Red Hill, Oahu, Hawaii

Pumps Online Pumps Online
SAMPLE IDENTIFICATION RH-B-002 RH-B-003 Percent RH-B-006
EAMPLE TYPE Pamary Duplicate D"I::Jm Prmary
DATE COLLECTED 02/18/2005 02/16/2005 ! HDOH Tier 1
G dwater Action | Envi al Action
ANALYSIS EPA METHOD MRL Levois Levals TS
Benzo(bluoranthene 8270C S5IM 0.000020 ND ND NA <0 00002 ] NE 0000092 @ mp/l
Benzo(k)Auoranthene 8270C SIM 0.000020 ND ND NA <0 000021 NE 0.00040 @ mg/L
Benzo(a)pyrene 8270C SIM 0.000020 ND ND NA <0.000021 00002 0.000014 @ mg/L.
Indeno(1.2,3-cd)pyrens §270C SIM 4.000020 ND ND NA <0 00002 NE 0.000092 @ mg/L
Dibenz(a,h)anthracene 8270C SIM 0.000020 ND ND NA <0.000021 NE 00000092 @ mg/L.
Benzo(g,h,i)perylenc 8270C SIM 0.00002+ ND ND NA <0,000021 NE 00001 @ mg/L
Acronyms and Abbreviations. B Slilling Basin
EPA Unitsd Slates Environmental Proteclion Agency Bold value |5 grealer than regulatory action lavel
RH Red Hill Fuel Station Facility NE none established
PAHs polynuciear aromatic hydrecarbons VOCs  volallle organic carbons
mgilL milligrams per liter ND not detecled at or abova laboralory MRL
MRL method reporting limit
< lags than
Jd the resull is an estimated concentration that is less than the MRL but greater than or equal to the MDL
z the chromatographic fingerprint does not resemble a petroleum product.
i the MRL/MDL has bean elevated due lo a chramatographic interference.
RPD relative percent difference between primary and duplicale sample results
RPD = Absoluta value {primary - dupficate) / average {primary.duplicate)
Motes:

eede

State of Hawail Depariment of Health, 2005. Screening for Environmental Concerns Al Slles with Contaminated Soil and Groundwaler. Volume 1, May 2005.
State of Hawall, Depariment of Health, 2002. Hawail Administrative Rules Chapler 11, Title 20 Potabla Waler Drinking Water Standards.
Slate of Hawaii Department of Health, 2000. Hawali Underground Slorage Tank {UST) Technical Guidance Manual. March 2000.

Lead samples were liitered in the field.
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TABLE 1

Summary of Groundwater Sample Results
Stilling Basin
Red Hifl Fuel Storage Facility
Red Hill, Oahu, Hawaii

Pumps Onling
SAMPLE IDENTIFICATION RH-B-008 RH-B-008 l;:‘,‘,::
SAMPLE TYPE Prmary Dupicate D':‘;:;"“
DATE GOULECTED Sreznos TOBZ0S Gml:r?:wﬂntfr’ 'A}:uan Environmentai Action

ANALYSIS EPA METHOD MRL Loysls Levels UNITS

Meials. Total Lead 6020 0.000030 0.00003 @ 0.00027 @ 160% 0.0056 00t5 D@ | mpL
Hydrocarbons  TPH as Diesel 8015M 0.052 <0 050 <0.050 NA NE 0.100 © mg/L
TPH as Residual Range 8015M 0.100 <0.100 <0.100 NA NE o100 @ mg/L

TPH as Gasoline 8015M 0.050 <0.050 <0 050 NA NE o100 D mg/L

EDB: 1,2-Dibromoethane (EDB) 504.1 0.0000093 <0.0000095 <0,({000095 - NA NE a.000i2 @ mg/L
VOCs Benzene 32608 0.00050 <0 000350 <0,00050 NA 170 @ g.0050 @ mg/L
Methy] teri-Butyl Ether 8260B 0.00050 <0,00050 <0.00050 MNA 002 @ 0.0050 @ mg/L

Toluene 82608 0.00050 <0.00050 <0.00050 NA 21 @ 0.040 @® mg/L

Ethylbenzene 82608 0.00050 <0.00050 <0,00050 NA 014 @ 030 @ mg/L

m,p-Xylenes 22608 0.06030 <0.00050 <0.00050 NA 100 @ 0020 @ my/L

o-Xylene 82608 0.00050 <0.00050 <0.00050 NA 0o @ 0.02¢ ©® mg/L
1,2-Dichloroethane (1 2-DCA}| 62608 0.00056 <0 00050 <0 00050 NA noos @ 0.00082 @ mg/L

PAHs Naphthalene 8270C SIM 0.000020 <0,000020 0.000045 NA 0.24 ooos2 @ mg/L
2-Methylnaphthalene 8270C SIM 0.000020 <0 000020 <0.000020 NA NE 0010 @ mg/L

Acenaphthylene 8270C 1M 0.000020 <0.000020 <0,000020 NA NE 0.240 © mg/L

Acenaphthene B270C SIM 0.000020 <0.000020 <0 000020 NA 032 0020 @ mg/L

Dibenzofuran 8270C SIM 0.000020 <0.000020 <0.000020 NA NE NE mg/L

Fluorene B270C SIM 0.060620 <0 000020 <0 000020 NA NE 0240 D mg/L

Phenanthrene 8270C SIM 0.000020 <0,000020 <0.000020 NA NE 00077 @ mg/L

Anthracene 8270C SIM 0.000020 <0.000020 <0,000020 NA NE NE mg/L

Fluoranthene 8270C SIM 0.000020 <0,000020 <0.0006020 NA 0.0l 6040 @ mg/L

Pyrene 2270C SIM 0.066020 <0.000020 <0.000020 NA NE poo2 © mg/L
Benz{a)anthracene 8270C s1M 0.000020 <0.000020 <0 000020 NA NE 0600027 @ mg/L

Chrysene 8270C SIM 6.000020) <0 (00020 <0.000020 Na NE 000035 @ mg/L

[2001022.013 Red Hill] Page Sof § Dawson Group, Inc



TABLE 1

Summary of Groundwater Sampie Resuits

Stilling Basin
Red Hill Fuel Storage Fagcility

Red Hill, Oahu, Hawaii

Pumps Onllne o
SAMPLE IDENTIFICATION RH-B-008 RH-8-009 Percant
SAMPLE TYPE Primary Duplicats Diffarence
D!
DATE COLLECTED 06/0872005 DE/08/2005 RPD) HOOH Tier 1
Enviranmantal Action
ANALYSIS EPA METHOD MRL Lavals. NI
Benzo(b)fluoranthene 8270C SIM 0.000020 <0 000020 <0 600020 NA NE 0.000002 @ mg/L
Benzo(k)fiuoranthene 8270C SIM 0.000020 <0 000020 <0.000020 NA NE 0.00040 @ mg/L
Benzo(a)pyrene 8270C SIM 0.000020 <0 000020 <0.000020 NA 0.0002 0.000014 @ mg/L
indeno(1,23-cd)pyrene 8270C StM 0.060020 <0.000020 <0.000020 NA NE 0000092 @ mg/l.
Dibenz(a,hjanthracene 8270C SiM 0.000020 <0.000020 <0.000020 NA NE 0.0000092 @ mg/L ‘
Benzo(g,h,)perylene . 8270C SIM 0.000024 <0 000020 <0.000020 NA NE 00001 O mg/L
Acronyms and Abbrewiations:
EPA United States Environmental Protection Agency
RH Red Hill Fuel Station Facility
PAHs polynuclear aromatlc hydrocarbons
mpiL milligrams per liter
MRL methad reporting {Imit
< less lhan
J tha rasult Is an astimated concentrallon that 1s less than the MRL but greater than or equal to the MDL
z the chromalographic fingerpring does not ressmble a petroleum product.
i tha MRLMDL has been alevated due te a chromatographic interference.
RPD relativa parcent difference between primary and dupiicate sample rasults

RPD = Absolute value {primary - duplicate) / average (primary:duplicate)

Notes:

@eee

[2001022.013 Red Hill]
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State of Hawali Depariment of Health, 2005. Screening for Environmental Concerns At Sites with Contaminated Soll and Groundwater, Volume 1, May 2005,
Slate of Hawai, Department of Health, 2002. Hawali Administrative Rules Chapter 11, Title 20 Potabla Waler Drnking Water Standards.
Slate of Hawaii Department of Heallh, 2000. Hawaii Underground Storage Tank (UST) Technical Guidanca Manual, March 2000,

Laad samples wers fillared in the fieid.
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Red Hill, Oahu, Hawaii

TABLE 2

Summary of Groundwater Sample Results
MW-V1D
Red Hill Fuel Storage Facility

MWD Retative wA-TvO Relative

SAMPLE IDENTIRCATION| RHwWa001 @ RH-W-002 Percent RH-W-003 RH-W-004 Percent

SAMPLE TYPE Prmary Duplicate DiRtersnce Prmary Duplicate Diffarance

(RPD} (RPD)
DATE COLLECTED 02M7/2005 021712005 osrzuns 0&/2842005 :zg:;;:'l:' Environmentsl Adtion
ARALYSIS EPA METHOD MRL ' ; | Action Lavels Leveis UNITS
Metals: Total Lead 6020 0.000050 0.0102 0.6119 15% 0.006700 0.006980 4% | 00036 0015 D@ | mglL
Hydrocatbons:  TPH as Diesel 8015M 0.052 147 15 7% 1.300 Z 1.100 Z 17% NE oo @ mg/L
TPH as Residual Range 80i5M 0.100 (1% s A 0.89 14% ND NA NA NE o100 O mg/L
TPH as Gasoline 8015M 6.05 ND ND NA <0.050 <0.050 NA NE 0.100 @ eng/L
EDB: 1,2-Dibromoethane (EDB) 504.1 0.0000095 ND ND [P0 s <0.0000095 <(.0000095 NA NE 000012 @ mg/L.
BTEX: Benzene 82608 0.00050 ND ND NA <0,00050 <0 00050 NA 170 @ 0.0050 @ mg/L.
Methyl tert-Butyt Ether 8260B 0.00050 ND ND NA <) 00050 <0.00050 NA 00z @ 00050 @ mg/L
Toluene 82608 0.00050 ND ND NA <0.00050 <0 00050 NA 21 Q@ 0.040 @ mg/L
Ethylbenzene 8260B 0.00050 ND ND NA <0 00050 <0.00050 NA 014 @ 0030 @ mg/L
m,p-Xylenes B260B 0.00050 ND ND NA <0.00050 <0 000350 NA 0.0 @ npo2 @ mg/L
0-Xylene 82608 0.00050 ND ND NA <0.00050 <0.00050 NA 10.0 @ 0020 @ mg/L
{,2-Dichloroethane (1,2-DCA)|  8260R 0.06050 ND ND NA <0.00050 <0.00050 NA 0005 @ | o.00012 @ mg/L
PAHs: Naphthalene 8270C 5IM |  6.000026 0.00025 0.00021 17% 0.000073 0.000055 28% 0.24 00062 @ mg/L
2-Methylnaphthalene B270CSIM | 0.000020 0.00014 0.000057 8% 0.000054 0000051 6% NE 0010 @ mg/L
Acenaphthylene 0MCSIM | 6.000020 ND ND NA <0.000020 <0.000020 NA NE 0240 @ mg/L.
Acenaphthene 8270C SIM | 0000020 0 060052 0 000054 4% 01 000061 0.000061 0% 0.32 one @ mg/L
Dibenzofuran 8270C SIM |  0.000020 0.00013 000011 17% 0.00012 000012 0% NE NE mg/L
Fiuorene 3270C SIM |  g.000020 0000053 0.000043 21% 0.00004 1 0 060039 5% NE 0240 @ mg/1.
Phenanthrene B270C SIM |  0.000020 0.00012 0 000082 38% 000014 000010 33% NE 00077 @ mg/L
Anthracene 820CSIM | 6.000020 ND ND NA <0.000020 <0 000020 NA NE NE mg/L
Fluoranthene 8270C SIM | @ 000020 0000035 0.0000Z1 50% 0.000093 0.000064 7% 0.01 0.040 @ mg/L
Pyrene 8270C SIM | 0.000020 0.000056 0 000029 64% 0.00011 0.000072 2% NE 0002 @ mg/L
Benz(a)anthracene 8270C SIM 0.000020 ND ND NA 0.000047 0 000033 5% NE 0.000027 @ mg/l
Chrysene 8270CSIM | 0.000020 0.00002 ND NA 0.000062 0.000044 34% NE 0.00035 @ mg/L
[2001022.013 Red Hill] Page 1 of 4 Dawson Group, Inc.




TABLE 2
Summary of Groundwater Sample Results
MW-V1D
Red Hill Fuel Storage Facility
Red Hiil, Oahu, Hawaii

MW-1VD Retat MW-1VD
SAMPLE IDENTIFICATION] RHW-001 @ RH.W-002 p:,:.;: RH-W-003 RH-W-004 Psrcent
SAMPLE TYPE Primary Dupiicate “‘“;:”':‘“ Primary Duplicale Diffsrence
DATE COLLECTED 02H712005 021712005 (PoH 08/28/2005 HDOH Tier 1 u
Groundwater JEnvironmental Action
ANALYSIS EPA METHOD MRL Actlon Levels Levels UNITS
fte——
Benzo(b)fluoranthene 8270C SIM | 0.000020 0.000025 0.00004 0.000028 35% 0.000092 D mg/L
Benzo(k)fluoranthene 8270C SIM | 0.000020 ND ND NA 0.000051 0.000035 I37% NE 0.00020 @ mp/L
Benzo(a)pyrene 8270CSIM | 0000020 0.000022 ND NA 0.000045 0.000031 37% | 0.0002 0.000014 @ mg/L
Indeno{1,2,3-cd}pyrene 8270CSIM | 0.000020 ND ND NA 0.000037 0.060024 43% NE 0.000002 @ mgfL
Dibenz{a,hlanthracene 8270C SIM | 0.000026 ND ND NA <0.000020 <0),000020 NA NE 0.0000092 @ mg/L
Benzo(g.h,1)perylene 8270C SIM | 0.000020 ND ND NA 0000034 0 000022 43% NE 00001 @ mg/L
Acronyms and Abbreviations:
EPA United States Environmental Protection Agency Bold value is greatar than regulatory action lavel
RH Red Hill Fuel Station Fachity NE none established
PAHs polynuclear aromatic hydrocarbons VOCs  volatile organic carbons
mgL milligrama per liter ' ND not detected at or above the laboratory MRL
MRL method reporting limit
B Stilling Basin at PWC Polable Water Facility
< less than
4 the chromategraphic fingerpnnt does not resemble a petroleumn product
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correc
carbon range, but the elution pattern does not match the calibration standard
4 The chromatographic fingerprint of the sample resembles an ail, but does not match the callbration standard
RPD relative percent difference hatween primary and duplicate sample results
RPD = Absolule value (primary - duplicate) / average (primary:duplicate]
Notes:

&ene

State of Hawaii Department of Health, 2005. Scraening for Environmental Concerns At Sitas with Contaminated Soil and Groundwater, Volume 1, May 2005,
State of Hawaii, Department of Health, 2002. Hawaii Administrative Rules Chapter 11, Tille 20 Potable Water Drinking Watar Standards.

State of Hawaii Department of Health, 2000. Hawaii Underground Storage Tank (UST) Technical Guidance Manual. March 2000.

Lead samples were filtered in the field.

[2001022.013 Red Hill] Page 2 of 4 Dawson Group, Inc.



TABLE 2

Summary of Groundwater Sample Results

MW-viD

Red Hill Fuel Storage Facility
Red Hill, Oahu, Hawaii

MW-AVYD
SAMPLE IDENTIFICATION RH-W-005 RH-W-006 l:..m:m
SAMPLE TYPE Primary Duplicale D“(:;;';
DATE COLLEGTED 08/08/2005 09/08/2005 HDOH Tier 1
Groundwater | Environmental Action

AMALYSIS EPA METHOD MRL Action Lavels Levals UNITS

Metals: Fotal Lead 6020 0.000050 | 000021 @ 0000050 @ | 123% | 00056 0015 ©Q | maL
Hydrocarbons: TPH as Diesel 8015M 0.052 0.950 Y 1100 Y 15% NE oio0 © mg/L
TPH as Residual Range B015M 0.100 0540 O 07200 25% NE ot @ mg/L

TPH as Gasoline 2015M 0.05 <) 050 <0050 NA NE 0100 @ mg/L

EDB: 1,2-Dibromoethane (EDB) 504.1 0.0000095 <)) 0000096 <0 0000094 NA NE 000012 @ mg/L
BTEX: Benzene 8260B 0.00050 <0 60050 <0.00056 NA 170 @ 0.0050 @ mg/L
Methyl tert-Butyl Ether 8260B 0.00050 <0.00050 <0 00050 NA o @ 0.0050 @ mg/L

Toluene 8260B 0.00056 0.00015} 000015 2% 21 @ 0040 @ mg/L

Ethylbenzene 8260B 0.00050 <0 00050 <0.00050 NA 014 @ 0030 @ mg/L

m,p-Xylenes 8260B 0.00050 <0 00050 <0 00050 NA 100 @ 0020 D mg/L

o-Xylene 82608 0.00050 <0.00050 <0.00050 NA 100 @ 0020 @ mg/l.
1,2-Dichioroethane (1,2-DCA)|  8260B 0.00050 <0.00050 <0.00050 NA 0.005 @ ooop12 O mg/L

PAHs Naphthalene B270C SIM |  0.000020 0.00083 0.00078 6% 0.24 onosz @ mg/L
2-Methylnaphthalene 8270C SIM | 0.000020 0.000038 0.000038 0% NE 0010 @ mg/l.
Acenaphthylene 8270C SIM | 0000020 <0 000020 <0 000020 NA NE 0240 @ mg/L

Acenaphthene 8270C SIM | 0.000020 0.000054 0 000056 4% 032 0020 @ mg/L

Dibenzofuran 8270C SIM | 0000020 0.00013 0.00013 9% NE NE mg/L

Fluorene 8270C SIM | 0.000020 0 000064 0.000064 9% NE 0240 @ mg/L

Phenanthrene 8270C SIM | 0.000020 0 60011 0.00012 9% NE 0.0077 @ mg/L

Anthracene 8270C SIM |  0.000020 <0.000020 <0 000020 NA NE NE mg/L

Fluoranthene 8270C SIM 0.000020 0.000025 0.000049 65% 0.01 0040 @ mg/L

Pyrene 8270C SIM | 0.000020 0.006030 0.000058 64% NE 0002 @ mg/L.
Benz(a)anthracene 8270C SIM |  0.000020 <0 000020 0.000025 NA NE 0.000027 @ mg/l.

Chrysene 8270C SIM | 0.000020 0.000022 0 000036 48% NE 000035 @ mg/L

[2001022.013 Red Hiil] Page 3 of 4 Dawson Group, Inc.



TABLE 2
Summary of Groundwater Sample Results
MW-v1iD
Red Hilt Fuel Storage Facility
Red Hill, Oahu, Hawaii

MW-1VD "
SAMPLE IDENTIFIGATION RH-W-006 RH-W-006 Percent
SAMPLE TYPE Pnmary Duplicate Diftarence;
(RPD}
DATE COLLECTED 0/08/2005 09/0B/2005 HDOH Tler 1
Groundwater | Environmental Actlon
ANALYSIS EPA METHOD MRL Action Levels Lavals UNITS
M B —
Benzo(b}luoranthene 8270CSIM | 0.000020 <0 000020 <0.000020 NA NE 0000092 © mg/L
Benzo(k)fluoranthene B270C SIM | 0.000020 <0.000020 <0 000020 NA NE 0.00040 @ mg/L
Benzo{a)pyrene 8270C SIM |  0.000020 <0 000020 <0.000020 NA | 0.0002 ¢.000014 O mg/L
Indeno{1,2,3-cd)pyrene 8270C SIM | 0.000020 <0.000020 <0.000020 NA NE 0.000092 @ mg/L.
Dibenz(a,h)anthracene 8270C SIM | 0.000020 <0.000020 <0 000020 NA NE 00000092 @ mg/L
Benzo{g,h,i)perylene B270CSIM | 0.000020 <0.000020 <0.000020 NA NE 0.0001 © mg/L

Acronyms and Abbreviations:

EPA United States Environmental Protection Agency

RH Red Hiil Fuel Station Facility

PAHSs polynuclear aromatic hydrocarbong

mg/L milligrams per liter

MRL mathod reporting limit

B Stilling Basin at PWC Potable Water Facllity

< less than

Z the chromatographtc fingerprint does not ressmble a petroleurn product

Y The chromatographic fingerprint of the sample resembles a petraleum product eluting in approximately the comec
carbon range, but the elution pattern doss not match the calibration standand

e The chromatographic fingerprint of the sample resembles an oil, but doss rnot malch the calibration standand

RPD relative percent difference between pnmary and duplicate sample results
RPD = Absolute value (pnmary - duplicate) / avarage (primary:duplicate’

Notes:

®ee

[2001022.013 Red Hill]

State of Hawaii Department of Health, 2005 Screening for Environmental Concerns At Sites with Contaminated Soil and Groundwater. Volume 1, May 2005.
Stata of Hawal, Departmant of Health, 2002. Hawaii Administrative Rules Chapter 11, Title 20 Potable Water Drinking Water Standards.
State of Hawall Department of Health, 2000. Hawaii Underground Storage Tank (UST) Technical Guidance Manual. March 2000,
L ead samples were filtered in the field.
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TABLE 3
Summary of Trip Blank Results
Stilling Basin
Red Hill Fuel Storage Facility
Red Hill, Oahu, Hawaii

SAMPLE IDENTIFICATION Trip Blank * Trip Blank " Trip Blank
SAMPLE TYPE Trip Blank Tnp Blank Tnp Blank
DATE COLLECTED 02/17/2005 0B/28/2005 0082005 HODOH Tlar 1
: = Groundwater Environmontal
ANALYSIS EPA METHOD MRL Action Levels AcHon Levels UNITS
Hydrocarbons:  TPH as Gasoline 3015M 0.05 NA <0.050 NA NE 0160 @ mg/L
BTEX: Benzene 8260B 0.00050 ND <0 00050 <0.00050 170 @ | 00050 @ mg/L
Methyl tert-Butyl Ether 8260B 0.00050 ND <0.00050 <1} GO050 o @ gogso @ | mgl
Toluene 82608 0.00050 0.0014 0.00054 <0.00050 2.1 O 0040 @ mg/L.
Ethylbenzene 82608 0.00050 ND <0.00050 <0.00050 014 O 0.030 @ mg/L
m,p-Xylenes 8260B 0.00050 ND <0.00050 <0.00050 100 © 0.020 @ mg/L
o-Xylene 8260B 0.0005¢ ND <0 00050 <0.00050 100 © 0020 @ mg/L
1,2.Dichloroethane (DCA) 826408 0.00050 ND <0 00050 <0.00050 0.005 @ 0.005 @ mg/L
Acronyms and Abbreviations:
EPA United States Environmantal Protection Agency ND not detected at or above the laboratory MRL
FAHS polynuclear aromatic hydrocarbone
mg/L milligrams per liter
MRL mathod reparting limit
< less than
Bold value is greater than regulatory action leve!
NE none established
VOCs volatile organic compounds
Notes:
O State of Hawaii Department of Health, 2005. Screening for Environmantal Concerns At Sites with Contaminated Soil
and Groundwater. Volume 1, May 2005.
@ State of Hawaii, Dapariment of Health, 2002 Hawail Administrative Rules Chapter 11, Title 20 Potable Waler Drinking
Water Standards.

[2001022.013 Red Hill] Page | of Dawson Group, Inc.
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WELL WIZARD"

Contacting QED

Please call our Customer Service Department at one of the following
numbers for assistance

® Monday through Friday, 8:30 a.m. to 5:00 p.m. EST:
(734) 995-2547

@ After Hours and weekends: 1-800-272-9559 (or 1-734-746-8045
if you are outside the U.S.)

Introduction

To monitor the quality of ground water, you need an efficient way
to collect unbiased samples. Well Wizard® is a total system for
meeting all your ground water monitoring needs - with the
flexibility to meet your special requirements. This section
describes the components of the Well Wizard System.

The Well Wizard system includes both dedicated and portabie
components. The water contacting components are dedicated;
you permanently install them in each well. The contral elements
are portable; you transport them from well to well.

BASIC DEDICATED COMPONENTS
@ A sampling pump
# Pump Tubing
® An optional inlet screen
® A well cap
e Discharge Adapter
® Freeze Protection

The following sections describe these components.



A Well Wizard® sampling pump is an air-actuated bladder pump that you
permanently position in the well.

Figure 1 Discharge Adapter

Well Cap

: Ground Level

e spm S s i

>

Water Level

Pump Tubing

Pump

Optional
— Pump inlet
Screen




As figure 1 shows, you normally position the pump inlet midway in the
screened section of the well, suspending it by two tubes that supply air
to the pump and convey the water sampie to the well cap. Whenever
possible, pumps are shipped already preassembled to the tubing and
the well cap assembly.

Several types of Well Wizard® bladder pumps are available.
1100 Series Pumps

The 1100 series pumps include 4 major companents:

® Upper-end check vaive assembly (polyvinyl chloride (PVC or
Teflon® }

® | ower-end check valve assembly (PVC or Teflon)
© Bladder Cartridge (Teflon)

® Pump Body (PVC or Teflon )

You can totally disassembie the pump without tools by unscrewing
each end cap and pushing the bladder cartridge out of the pump
body (for more information refer to the instructions included with the
field-replaceable bladder kit).

1200 Series Pumps

The 1200 series pumps include 2 major components

® Bladder Cartridge assembly (either Teflon and stainiess steel
or PVC and stainless steel)

@ Pump Body (Stainless Steel)

You can partially disassemble the pump {for more information refer to
the instructions included with the field-replaceable bladder kit).



The bladder pump has two alternating cycles (refer
to figures 2 & 3).

Discharge Cycle

During the discharge cycle, air forced into the
space between the pump body and the pump
bladder squeezes the water inside the bladder
into the exit/entrance holes of the fill rod. As air
pressure increases, liquid-having no place else to
go - is forced up the discharge line and to the
surface. At the same time, the top check ball rises
with the discharging liquid white the bottom check
ball is forced down by the air pressure; this seals
the pump inlet so that no water can enter the
bladder chamber.

Figure 2
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Refill Cycle

During the refill cycle, with no air pressure holding it
down, the water pressure pushes the bottom check
ball up, allowing the water to reenter the bladder
chamber. The bladder expands as it refills with water.
Simultaneously, the top check ball is forced down

and seals because of the force of the water pressure
above it from the water in the discharge tubing, this
prevents the water in the discharge tube from reenter-
ing the bladder chamber.

Caution: A Well Wizard® pump bladder can be
punctured if you pump sand. So be sure to use
an inlet screen in wells with high sand and
sediment content, or when the inlet of the pump
is placed within 2 feet of the bottom of the well.
Remember, the Well Wizard 10-year warranty is
void if you do not use an inlet screen.

Y Bladder
Expands

Figure 3



Pump Tubing

A ground water sample is only as good as the tubing it runs through.
Your Well Wizard® was shipped with one of the following types of
superior-quality tubing:

® Polyethylene
e Teflon® -lined polyethylene
& Teflon

Most tubing is supplied as a bonded pair {air supply and discharge),
to save time and avoid tube entanglement.

Unless your order specified that you wanted bufk tubing, the tubing
for your Well Wizard bladder pump is pre-cut to the correct length
for your well.

Inlet Screen

An inlet screen can protect the bladder in your Well Wizard pump by
preventing sand from contacting the bladder. If you install a screen on
your dedicated Well Wizard bladder pump, QED warranties the pump
for a full 10 years.

Well Cap

You fit a well cap to the top of the well casing to suspend the pump and
tubing. There are two terminal fittings inside the basic well cap (see
figure 4).

® A compression through fitting for the discharge line

® A short brass quick-connect nipple for the pump air-supply line
The protected well cap has a lid with a lock pin. You can record well
identification and reference date information on the cap label. The

unprotected well cap is meant for wells located within a user-supplied
protected standpipe.



Unprotected Weil Cap

Discharge Line

Discharge Line

Air Supply Line




Portable Well Wizard® components include a cycle controller, water-
level meter, disposabie sample filters, and a flow-through cell.

Controller

A controller controls operation of the Well Wizard pump by regulating
the air flow from a compressed-gas source to the pump.When connect-
ed to an appropriate compressed-gas source, the controller alternately
pressurizes then vents the air supply line to the pump, ailowing the
pump to discharge and then fill with water. For more information, please
refer to the operation and installationmanuals for the individual
controllers.

Water Level Meter

The model MP30 drawdown/water level meter can be connected to
the QED cycle controllers to automatically control the drawdown
during purging and sampling.

The series 6000 electronic water-level meters use a portable cond-
uctivity probe attached to a calibrated tape. There is a light and audio
signal when the probe touches the water surface.

Flow Cell

The MP20 is QED's optional flow cell. The MP20 lets you know
when it's okay to sample - generally saving you from spending a lot
of time and from removing large volumes of purge water. The MP20
signals when stabilization has been achieved for selected water
parameters.

QuickFilter®

To ensure accurate sampies of dissolved metals, you can use an
optional QED QuickFilter. It removes solids larger than 0.45 micron.
Because QuickFilters are disposable - you use one for each samp-
ling event - there's no need to try to clean or decontaminate the filter
from well to well.



If you've received a set of preassembled dedicated components, you'll
find that unpacking them and installing thern is easy when you follow
the following instructions. Because not everyone nesds to read this
whole section, the first section helps you decide which of the other
sections you need to read.

If, instead of preassembled components you've received unassembied
components and bulk tubing, read the section titled "Installing a Pump
Using Bulk Tubing.”

Unpack the Components

Here's how to unpack the Well Wizard® dedicated companents.

1. If you need to install a Well Wizard systermn in more than one
well, decide which well you want to do first. Then find the box
of components with the correct well-identification number written
on the outside of the hox.

2. Carry the box to the well site, then open the bax, but don't touch
anything yet.

3. Open the box, then, before unpacking the rest of the box, put on
a pair of latex gloves.

Caution: Touching well components with your bare hands can
contaminate the components and degrade the quality of the
samples obtained using the Well Wizard system, and at any other
time when your hands might touch a water-contacting component.

4, Taking care to not kink the tubing, gently remove the plastic-
wrapped pump and tubing from the box. A label on the package
provides the well cap ID, cap, and tubing length. You may need
this information later, so save the label.

Note: The plastic bag also contains the lab-clean certificate on
which is recorded the pump batch serial number. Keep this tag
for each pump you install. it's your proof that the pump is
contaminant free - if you need to, you can call QED with the
serial number to find out which lab certified the pump.

5. Open the plastic wrapping, then gently slide the pump out of the
bag.



Instail the Inlet Screen

Well Wizard bladder pumps have a 10 year warranty that is valid enfy
if you use the appropriate inlet screen.

There are two types of inlet screens: One that you thread onto the
pump inlet for 1100 series pumps, and one that you secure with set
screws for 1200 and 1300 series pumps. The correct screen for each
pump is usually included with the other components for the well - the
box label tells you where to find the screen. The following sections
describe how to install the two types of inlet screens.

Screens For 1100 Series Pumps

To install a screen on an 1100 series pump, follow these steps:

1. Still wearing the latex gloves, open the plaslic wrapping, then
remove the screen.

2. Thread the screen onto the male-threaded pump inlet, making
sure the screen is firmly tight.

Screens For 1200 and 1300 Series Pumps

To install a screen on an 1200 & 1300 series pump, follow these
steps:

1. Still wearing the latex gloves, open the plastic wrapping, then
remove from the bag both the screen and the small plastic bag
that contains spare set screws and a small Allen wrench,

2. Find the groove around the inlet end of the stainfess steel
pump body (the end opposite the air and water connectors),
then slide the screen onto the bottom of the pump assembily,
aligning the top rim of the screen with the top groove.

Note: If yau have difficulty installing the screen, use the Allen
wrench to loosen the set screws a little.

3. Using the Allen wrench, lightly tighten each of the set screws,
then make sure the screws have engaged the groove.

4. Using the Allen wrench, firmly tighten each of the set screws.

5. Check to make sure the screen is secure.

10



Caution: Make sure that you don't bring the tubing or other
pump components in contact with the ground or any other
surface. It's often helpful to spread out a polypropylene tarp next
to the well during installation.

1. Still wearing the latex gloves, if you have a protected well cap,
mark any necessary information - such as weil ID and depth - on
the label inside the well cap.

2, Slowly lower the pump into the well while uncoiling the tubing
bundle, until the entire length of tubing is in the well.

Attaching Tubing to the Well Cap

To attach tubing to the well cap, follow the instructions included with
the shipment for the appropriate well cap.

M



This section is for you if you ordered your Well Wizard® components
and tubing unassembled, The following sections tell you how fo
assemble the components and tubing.

Getting Ready

It's important to not contaminate pump components. Doing so can
degrade the quality of the samples obtained using your Well Wizard
system. Always wear latex gloves when unpacking and installing
Well Wizard components, and any cther time when your hands might
touch a water-contacting component.

Install the Inlet Screen

Well Wizard bladder pumps have a 10 year warranty that is valid only
if you use the appropriate inlet screen.

There are two types of inlet screen: One that you thread onto the
pump inlet for 1100 series pumps, and one that you secure with set
screws for 1200 and 1300 series pumps. The correct screen for each
pump is usually included with the other cormponents for the well - the
box label tells you where to find the screen. The following sections
describe how to install the two types of inlet screens.

Screens For 1100 Series Pumps

To install a screen on an 1100 series pump, follow these steps:

1. Stilt wearing the latex gloves, open the plastic wrapping, then
remove the screen.

2. Thread the screen onto the male-threaded pump inlet, making
sure the screen is firmly tight.

Screens For 1200 and 1300 Series Pumps

To instalt a screen on an 1200 & 1300 series pump, follow these
steps:

1. Still wearing the latex gloves, open the plastic wrapping, then
remove from the bag both the screen and the small plastic bag
that contains spare set screws and a small Allen wrench.

2. Find the groove around the inlet end of the stainless steel
pump body (the end opposite the air and water connectors),
then slide the screen onto the bottom of the pump assembly,
aligning the top rim of the screen with the top groove.

12



Note: If you have difficully installing the screen, use the Allen
wrench to loosen the set screws a little.

3. Using the Allen wrench, fightly tighten each of the set screws,
then make sure the screws have engaged the groove.

4. Using the Allen wrench, firrmiy tighten each of the set screws,

5. Check to make sure the screen is secure.

Connect the Pump to the Tubing
To connect the pump to the tubing, follow these steps:

1. Separate the discharge (larger) tubing from the air-supply
(smaller) tube for 8-12 inches from one end.

2. Loosen the nut-and-ferrule assembly as much as possible
without actually removing the nut.

3. Push the air-supply tube into the matching fitting on the top
end of the pump.

4. Tighten the nut.

5. Cut off a short length from the end of the discharge tubing to
compensate for the offset height of the discharge tube fitting.

Note: This is usually 3 to 4 inches. You determine the exact
iength by checking both fitting nuts for full tube insertion after
joose assembly.

6. Make sure that the tube-to-pump fit is correct before pra-
ceeding.

7. If the discharge tubing is 3/8" O.D. or [arger, or if it has a Teflon
lining, you must use a tubing insert, just push the insert into the
tubing before inserting the tubing into the tubing fitting.

8. Tighten both fitting nuts finger tight.

9. For each fitting nut, hold the fitting base with one wrench and
the fitting nut with another wrench, then tighten the fitting nut
one additional turn.

Cut Tubing to Length
To cut the tubing to the correct lengths, follow these steps:

1. Lower the pump into the well until the pump touches the
bottom of the well.
2. Raise the pump up, as follows:

® 1 foot, for low recovery wells
® To the middle of the screen, for high recovery wells

Attaching Tubing to the Well Cap

To attach tubing to the well cap, follow the instructions included with
the shipment for the appropriate well cap.

13



Bladder Pump Operation in Low-Submergence Applications

Pump submergence is defined as the height of the static water
column above the top of the pump. In wells in which this water
column height is 5 feet or less, the pump is considered to be in a
low-submergence application.

QED sampling bladder pumps fill by hydrostatic pressure. As the
ingide of the pump's bladder fills with water, the bladder expands.
This filling and expanding of the bladder is referred to as the "refill”
half of the pump cycle. When air pressure is applied to the outside of
the bladder, the bladder is squeezed, forcing the water up the
discharge tubing. This is referred to as the "discharge" half of the
pump cycle. In low-submergence applications, there is less water
pressure available to expand the bladder during the refili.

This can result in a smaller volume of water being pumped with each
pump cycle because the bladder may not fully expand.

As a result of the lower volume per cycle, more time will be required to
bring the water to the surface. An easy way to verify that the pump is
working, pricr to the water reaching the surface, is to submerge the
pump's discharge tubing in a beaker of water. Each time the pump
goes into discharge, air in the discharge tubing, which is displaced as
the water level in the tubing rises, can be seen as air bubbles coming
from the end of the tubing. To optimize the pumping rate, the refill time
should be set long enough to achieve the maximum volume of air
bubbles on each pump cycle, and the discharge time shouid be set
long enough to ensure that the air has stopped bubbling out of the
tube before the pump controller swilches back into refill.

In low submergence wells, it is critical that the air pressure driving
the pump not be more than 10-15psi higher than the minimum re-

quirement of 0.42psi per foot of pump depth. Higher pressures than
this can cause the bladder to be squeezed too tightly during discharge, a

condition which can prevent the biadder from expanding during refill.
To avoid this condition in deeper wells, it is suggested that the air
pressure applied to the pump be gradually increased as the water
level in the pump's discharge tubing rises. It is recommended that the
air pressure be set at 15psi initially, and slowly increased in increments
of 10psi as needed until the water reaches the surface. Submerging
the end of the discharge tubing under water as described above will
verify whether the air pressure is set high enough.

14



The following sections describe how ta install or replace the three
types of connectors that may be included in your Well Wizard
system.

Stainless Steel Connectors

Swagelok™ tube fittings, which include four pieces {see figure 5),
come to you completely assembled, finger tight.

Figure 5
Parts of the Swagelok Tube Fitting

s Tubing Insert
%7 (If Required)

Caution: |f you disassemble a connector before you use it, dirt
or foreign material can get into the fitting and later cause a leak.

To install a stainless steel connectar, follow these steps:

1. If you are working with a 1/2- or 3/4-inch connector, wrap
the male threads under the nut with Tefion {ape.
2. Insert the tubing into the Swagelok tube fitting as follows:

& For 1/4 -Inch tubing, insert it approximately 5/8 inch

© For 3/4 -Inch tublng, insert it up to 7/8 inch
Make sure that the tubing firmly contacts the shoulder of the
fitting and that the nut is finger tight.

Note: If the discharge tubing is 3/8 inch or larger, you must use a
tubing insert, just push the stainless steel insert into the tubing
before inserting the tubing into the tube fitting.

15



3. Referring to figure 6, scribe or mark the nut at the 6 o'clock

position.

Figure 6

Clock Positions

12

4. While holding the fitting body steady with a backup wrench or
vise, tighten the nut as follows, depending on the size of the
tube fitting:

¢ For fittings larger than 3/16 inch, tum the fitting one and
one quarter turns (watch the scribe mark make one
complete turn, then continue to the 3 o'clock position).

o For fittings sizes 1/6, 1/8, and 3/16 inch, turn the fitting
three gquarters of a turn (watch the scribe mark turn to the
9 o'clock position).

Note: These are guidelines, you may need to further tighten the
nut.

16



Polypropylene Connector

To install a polypropylene connectar, follow these steps.

1. Cut the tubing cleanly and squarely to {ength.

2. If the tubing is larger than 1/2 inch, push an insert into the tube.

3. Push the tubing into the completely assembied connector unti! it
contacts the shoulder inside the fitting {see figure 7).

4, Tighten the nut with a wrench, but be careful to not over tighten
it; the nut should not come in contact with the shoulder of the
body (see figure 7).

Figure 7

e LEe v e

T T

Nut |

i

4
Front Ferrule /. 0 )\
Back Ferrule

Nut

Inside
Shoulder

Body
Shoulder
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Figure A-1 shows the Type A sarmpling system, the basic bladder

pump
Figure A-1

Pump Tubing
—— Pump
Well
Screen
Optional
; — Pump inlet
3 Screen
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Figure A-2 shows the Type L sampling system, a bladder pump with
an inlet extension.

Figure A-2 Discharge Adapter

o e

Well Cap

Ground Level

<r— Pump Tubing

- Pump

< Pump Infet

h 4

Inlet

Well Extension

Screen
Weight

T ]

A 4
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Adijust cycle times as necessary Check all connections, from air source to controller and
START 1o optimize the flow. When in controller to cap, for air leaks.
doubt, contact QED for +

assistance.
V T Verify that the pump inlet (or drop tube inlet) isn't setting on

the bottom of the well, preventing refill. This can happen if
Is watar being pumped well data or tubing langth is incorrect, or If silt has

to the surface? —P Yes accurmulated in the bottom of the well. Also, if a drop tube is
being used, verify that it is not kinked.

No Lower 2‘1: pump +
* Rafer to low-submergence Make sure the drive air pressure is not set too
operating instructions. high. Air pressure should be no more than 10-15
PSI above required lift pressure (0.42 PSI/ foot),
Is there at laast 5 feet of water +
overthetopofthepump? [ No T
Make sure the drive air prassure is not lower than the
* required lift pressure (0.42 PSi/foot). If the air pressure
Yes cannot be increased by adjusting tha pressure regulator
on the controller panel, check the air source {with
+ compressors, make sure intake filters are in place and
are nol clogged; with cylinders, make sure the valve
Vorify that the controtler is cycling and check cycle is open and the tank is sufficlently filled).
times. When in doubt, contact QED for assislance.

¥ ¢

Place the end of the discharge tube in a cup of clean water and verify that air bubbles are flowing from the lube during each discharge cycle.
This verifias that the pump is actually filling and discharging, and is especially important for deep well applications, since it could take several
minutes of pumping before any water would be seen at the surface. If thers are no air bubbles, the problem is most likely either insufficient
drive air pressure, or inability of the pump fo fill with water during the refili cycie. These issues are addressed by the checks fisted above.
Whila performing the “bubble test”, if water is being drawn up into the tubing during the pump refill, there is a problem either with drain-back
through the discharge check ball or weep-hole. if drain-back is occurring, call QED for assistance.




QED ENVIRONMENTAL SYSTEMS, INC. ("Q.E.D.") warrants to the original
purchaser of its products that, subject to the limitations and conditions provided
below, the preducts, materials andfor workman-ship shall reasonably conform to
descriptions of the products and shall be free of defects in matarials and work-
manship. Any failure of the products to conform to this warranty will be remedied
by Q.E.D. in the manner provided herein.

This warranty shall be limited to the duration and the conditions set forth below.
All warranty durations are calculated from the original date of purchase.

1. Dedicated-Use Systems Products- 10 year warranty on dedicated bladder
pumps equipped with Q.E.D. inlet screens, and purge pumps used in periodic,
non continuous groundwater sampling (up to 52 sampling events per year.) All
other components, equipment and accessories are warranted for one year.

2. Portable-Use Systems- Controllers and water level meters are warranted for
one year, Hose reels, Pumps and Caps are warranted for ninety (90) days.
Tubing and Purge Mizers are covered by a ninety (90} day material and work-
manship warranty. There will be no warranty for application on tubing and
Purge Mizers when used as part of a Portable System.

3. Separately sold parts and Spare Parts Kits- Separately sold parts and spare
parts kits are wamanted for ninety (9C) days. Repairs performed by Q.E.D. are
warranted for ninety (90) days from date of repair or for the full term of the
original warranty, whichever is longer.

Buyers' exclusive remedy for breach of said warranty shall be as follows: if, and
enly if, Q.E.D. is notified in writing within applicable warranty period of the
existence of any such defect in the said products, and Q.E.D. upan examin-
ation of any such defects, shall find the same ta be within the term of and
covered by the warranty running from Q.E.D. to Buyer, Q.E.D. will, at its oplion,
as scon as reasonably passible, replace or repair any such product, without
charge to Buyer. If Q.E.D. for any reason, cannot repair a product covered
hereby within four (4} weeks after receipt of the original Purchaser's/Buyer's
noiification of a warranty claim, then Q.E.D.'s sole responsibility shall be, at its
option, either to replace the defective product with a comparable new unit at no
charge to the Buyer, or ta refund the full purchase price. In no event shall such
allegedly defective products be returned to Q.E.D. without its consent, and
Q.E.D.'s obligations of repair, replacement or refund are conditioned upon the
Buyer's return of the defective product to Q.E.D. IN NO EVENT SHALL QED
ENVIRONMENTAL SYTEMS BE LIABLE FOR CONSEQUENTIAL DAMAGES
OR INCIDENTAL BAMAGES FOR BREACH OF SAID WARRANTY.

The foregoing warranty deoes not apply to major sub-assemblies and other
equipment, accessories and parts manufactured by others, and such other
parts, accessories, and equipment are subject only to the warranties,if any,
supplled by the respective manufacturers. Q.E.D. makes no warranty con-
cerning products or accessoties not manufactured by Q.E.D. In the event of
failure of any such product accessory, Q.E.D. will give reasonable assistance
to the Buyer in obtaining from the respective manufacturer whatever adjust-
ment is reasonable in light of the manén;acturer's own warranty.



THE FOREGQING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED, IMPLIED OR STATUTORY (INCLDING BUT NOT LIMITED TO
THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE), WHICH OTHER WARRANTIES ARE EXPRESSLY EX-
CLUDED HEREBY, and of any other obligations or liabilities on the part of
Q.E.D., neither assumes nor authotizes any person to assume for it any other
obligation or llability in connection with sald products, materials and/for work-
manship.

It is understood and agreed that Q.E.D. shall in no event be liabie for incidental
or consequential damages resulting from its breach of any of the terms of this
agreement, nor for special damages, nor for improper seilection of any product
described or referred to for a particular application.

This warranty will be void in the event of unauthorized disassembly of comp-
onent assemblles. Defects in any equipment that result fram abuse, operation
in any manner outside the recommended procedures, use and applications
cther than for intended use, or exposure to chemical or physical environ-
ment beyond the designated limits of materials and construction will also void
this warranty, Q,E.D. shall be released from all obligations under all warranties
if any product covered hereby is repaired or modified by persons other than
Q.E.D.'s service personnel unless such repair by others is made with the
written consent of Q.E.D.

If any product covered hereby is actually defective within the terms of this
warranty, Purchaser must contact Q.E.D. for determination of warranty
coverage. If the return of a component Is determined to be necessary, Q.E.D.
will authorize the return of the component, at owner's expense. If the product
proves not to be defective within the terms of this warranty, then all costs and
expenses in connection with the processing of the Purchaser's claim and all
costs for repair, parts and labor as authorized by owner hereunder shall be
bome by the purchaser.

RESPCONSIBILITY OF THE PURCHASER

The original Purchaser's sole responsibility in the instance of a warranty claim
shall be to notify Q.E.D. of the defect, malfunction, or other manner in which the
terms of this warranty are believed o be violated. You may secure performance
of obligations hereunder by contacting the Customer Service Department of
Q.E.D. and:

1. Identifying the product involved {by model or serial number or other
sufficient description that will allow Q.E.D. to determine which
product is defective).

2. Specifying where, when, and from whom the product was
purchased.

3. Describing the nature of the defect or malfunction covered by this
warranty.

4. Sending the malfunctioning component, after authorization by

QED.to:  opp ENVIRONMENTAL SYSTEMS
P.O. Box 3726
Ann Arbor, Ml 48106-3726 USA
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icroPurge® low-flow sampling offers important advantages over trad-
tional purging and sampling methods, and can benefit many ground-
water monitoring programs. It requires three basic steps:

1. Set the purge flow rate;
2. Control drawdown in the well;
3. Stabilize the purge water quality indicator parameters.

MicroPurge basics™ is a revolution in low-flow sampling control. The com-
plete line of new MicroPurge basics products, combined with proven Well
Wizard® pumps, will help you through all three steps with equipment that
is easier to use, smaller, lighter, more powerful, and lower priced too!

Every MicroPurge basics component is complete, ready to use, and engin-
eered for rugged field duty. The whole system is designed to let you choose
the control and power options that fit your site needs now, with flexibility
to meet future requirements.

Microprocessor-based control with water-level feedback and exclusive
monitoring devices delivers the most accurate, precise samples you can get,
assuring you consistent, repeatable data and eliminating most regulatory
hassles.

Low-flow Purging Procedure with MicroPurge basics
Equipment

The following procedure is intended as an overview of typical operations at the well with MicroPurge basics
equipment. This procedure assumes that all of the equipment is fully prepared with respect to battery condition,
calibration and PurgeScan setup of the flow cell and charging of any compressed gas cylinders. Full detail is pro-
vided in the individual manuals for each product.

Summary:

. Measure static water level with MP30 Drawdown meter.

. Set MP30 probe at desired drawdown-limit.

. Connect compressed gas source (compressed gas cylinder or compressor) to MP10 or MP15 MicroPurge basics
controller then connect controller to the pump supply fitting on the well cap.

4. Connect pump discharge tube to MP20 Flow Cell inlet tube, turn MP20 power ON, and verify that PurgeScan

setup includes desired parameters and time interval.

5. Follow controller instructions to set desired flow rate; if drawdown limit is exceeded, reduce flow rate as need-
ed to stay within limit.

. Initiate PurgeScan on MP20 Flow Cell and write down data storage location #.

. Watch for MP20 sound and flashing display indicators of stabilization, then begin sample collection.
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MPeto
Cantroller

3020
Electric
Compressor

Gas Cylindur

Detailed Procedure:

Water Level

Control & Power
Pack

MP20 Flow Call

Metor

MP30 Drawdown

1. Determine static water level with MP30 Drawdown Control Meter power switched "ON" and Drawdown
Control mode switched to "OFF" (see Figure 1 below).

Unit On/Off
Switch

<
SENSITIVITY

. LEVEL
" SHUT UFF

© CONTROL
PORT

. PROHE

. SUSMERGED

BES

S DRAWDOWN/
WATER LEVEL

METER

Figure 1
MP30 Control Panel

|Drawdown Control

On/Off Switch

2. When well purging is to begin, switch the MP3¢ Drawdown Control switch to "ON" and lower the probe to
desired drawdown control level.



Purge Flow

3. Connect the MP3( to the MicroPurge basics controller with the cable provided (See Figure 2 below).

4. Connect MicroPurge basics controller (MP10 or MP15) to pump air supply fitting on the well cap (See Figure
2 below).

5. Connect the pump discharge tube to the MP20 Flow Cell inlet tube {See Figure 2 below) and press the MP20
Power "ON" key.

PARAMETER . ... DRAWDOWN

-CONTROL °:

Well
Cap
Engline/ 3
MP10 MP30 Drawdown
Controller MP20 Flow Cell  |mgter
& Tubing
MP15
Control & Power
Pack

Figure 2
Basic System Diagram



6. Press hasics controller power "ON" key (see Figure 3 below).
7. On basics controller, select desired Cycles Per Minute (CPM) with («») arrow key (defauit value is 4 CPM,
lower CPM for deeper wells, higher CPM possible with shallow wells) (see Figure 3 below).

MicraPurge Basics Cantroller

MP Micra Purge MN Manual Time Set
ID ID Time Set LVYL LevelShutat

2] Retil

UP/Down Keyﬂ

Power “ON"

YD

Figure 3
MP10 Keypad

8. Tumn basics controller throttle to set depth on gauge to 10-20 feet deeper than the pump location in the well
(see Figure 4 below).

Throttle

Depth Gauge

Figure 4
MP10 Throttle and Gauge

9. Press basics controller "ON" key (see Figure 3 above) again to start pumping.
10. When water discharge begins, adjust throttle until a slow, steady flow-stream is achieved.
11. Press basics controller "UP/DOWN?" keys (see Figure 3 above) to set the desired purge flow rate.



12. The MP30 Drawdown Meter will automatically signal the controller to pause pumping if the probe is
no longer submerged, and will also activate the buzzer and the "Level Shutoff" (see Figure 4 below)
light.

13. If the water level in the well recovers and reaches the probe, the basics controller will resume pump
operation and the MP30 "Probe Submerged" light (see Figure 4 below) will activate

14. If the drawdown level exceeds the selected drawdown limit point too consistently, the flow purge
flow rate can be further decreased with adjustment of the controller through one or more presses of
the flow "DOWN" artow key (see Figure 5 below). If the flow rate is already at or near a minimum
desired rate, in some cases it may be also possible to lower the probe to a new, lower drawdown con-
trol point to increase the well recovery rate. Consult the site Sampling and Analysis Plan and regula-
tory guidance before adjusting purging protocols.

Level Shutoff

“CONTROL *
PORT

Probe
Submerged

& SUBMERGED <{~

WO RO
- LR ERES
DOSICS_ DRAWDOWN/
¥ WATER LEVEL
METER

Figure 4
MP30 Control Panel

MicroPurge Basics Confroiler

MP Micre Purge MN Manual Time Set
101D Time Set LVL LevelShutotf

Figure 5
5 MP10 Keypad



Purge Water Quality Stabilization

15. When the final purge rate is achieved, record the ID value and pressure settings from the MP10/MP15
controller, then initiate PurgeScan on the MP20 Flow Cell by pressing the “RIGHT” (3] arrow key
once to highlight "STORE", then pressing "ENTER" . This begins a PurgeScan stabilization
cycle, starting at 00:00 elapsed time at the bottom (See Figure 6 Below) of the MP20 display, inclu-
ding automatic storage of key data frames. If it is desired to restart PurgeScan, press “ESC" {=<],
then "RIGHT" arrow [§3) and "ENTER" [<] again.

FLOW CEL L METER
MODEL

MP20 LCD Display

MP20 Keypad

Figure 6

16. Record the data frame Index value from the lower left corner of the MP20 display; this identifies the
initial, "TIME ZERO" data set of each PurgeScan event, used for later review of stored data.

17. Monitor the MP20 display for the beeping and the flashing PurgeScan icon which signal that three
successive readings at the selected time interval were within the stabilization range for selected
parameters. Purging is complete and sampling can begin.



Overview on Drawdown, Purge Flow and Stabilization
Settings

Drawdown Control Point Selection

The amount of drawdown permissible must be determined for each well on site, and may be affected by federal,
state and local regulations or guidance applicable to the site. Once this is determined, the Drawdown Control
probe can be positioned using several approaches. First, it can be lowered directly to the point of maximum
desirable drawdown and kept in place. Secondly, it can be periodically raised from the set point to detect any
changes in water level, then lowered again, Finally, it can positioned just part of the distance to the maximum
drawdown point, for quicker feedback of the response between purge flow rate and drawdown. For example, if 10
inches of maximum drawdown is desired, the probe could be initially lowered to just 5" or less below the static
water level. Then, if purge flow exceeds well recovery, this imbalance will be signaled more quickly than in
waiting for the whole 10" to be drawn down, and purge flow can be reduced sooner to achieve equilibrium of
purge flow with well recovery.

Flow Rate Selection

In general, the flow rate goal in low-flow rate sampling is a rate equal to or less than the well's recovery rate while
staying within the drawdown limits. Minimizing drawdown reduces the impact of sampling on the aquifer, and
helps minimize turbidity and drawing water from different zones than during undisturbed conditions. Actual flow
rates typically range from 100ml/min to 1000ml/min. Within this range, if acceptable, higher flow rates allow
faster filling of large volume sample containers. In all cases the flow rate should follow applicable regulations and
existing sampling plans.

Purge Stabilization

The most common water quality parameters used to determine purging stabilization are dissolved oxygen (DO),
specific conductance, and pH; ORP (redox) and turbidity are less commonly used, and arguments exist
against their value for this purpose. The MP20 uses the following, fixed ranges as the basis for determin-
ing stabilization in the PurgeScan mode:

Stabilization | Stabilization
Parameter Range

pH .2 units

DO 0.2 mg/l
Conductivity | 0.020 mS/cm
ORP (Redox) | 20 millivolts

The time interval used to determine stabilization with PurgeScan should take the purge flow rate and purge cell
volume into account. In general, the minimum PurgeScan time interval setting should be equal to or greater than
the time required to replace the internal volume of the flow cell, 175 ml. On this basis, a one-minute or greater
interval should be used with purge flow rates of 175 ml/min and higher. A purge flow rate of approximatety 90
ml/min would require a time interval of 2 minutes or greater. A 50 ml/min flow rate would require use of a 4
minute interval. A more conservative approach would be to select an interval that allows two or three cell volumes
to be purged between readings.



Low-flow Purging Procedure with Other Equipment

This procedure assumes use of a conventional water level meter, pump and control systems other than MicroPurge
basics, and conventional flow cell instrumentation.

1. Measure static water level.

2. Select maximum drawdown level and lower probe to this level.

3. Adjust purge flow to initial target level, and monitor flow periodically to watch for changes in rate,

4. Begin purge flow, while monitoring continued alarm signals from water level meter to make sure drawdown
level is not exceeded.

5. Begin to monitor purge water quality, watching for all stabilization parameter readings to stay within the select-
ed limits for the required time period. Continue to observe the water level meter for excess drawdown.

CONTACT INFORMATION

For additional assistance contact QED Service at:

Phone: _ 1-800-624-2026 1-734-995.2547
Fax: 1-734-995-1170
E-mail: service@qedenv.com

24-Hour Service Hot Line: 1-800-272-9559
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Safety warnings

Compressed air. Use caution when working with compressed air or
gas. Compressed gas cylinders are under extreme pressure and can
cause unrestrained hoses to whip about dangerously. Do not over press-
urize your controller. Failure to operate the controller within the press-
ure limits could result in failure. Read all operating instructions before
operating the MP10 controller.

Warning. Do not disassemble the pneumatic pump while it is connec-
ted to a compressed gas source. Dangerous pressures could cause injury.

Diagrams and Conventions used in the Text

MP10 Panel Layout:
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Diagrams and Conventions used in the Text (cont.)

MP10 Control Keys:
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MP10 Display:

Diagrams and Conventions used in the Text (cont.)
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Introduction / Quick start

Introduction: The MP10 Micro Purge Basics Controller is used to
operate QED Well Wizard bladder sampling pumps to purge and sample
ground water. The MP10 has specific design features to make Micro-
Purge™ sampling easier. These features include:

o MicroPurge Mode Operation Simple Increase / Decrease keys
allow you to easily set the flow rate you need for each well.

o ID Time Set Mode Operation Quickly recalls pre-determined set-
tings for each well by specifying a 3-digit ID.

¢ Level Delay Interface The controller plugs into the optional MP30
MicroPurge Drawdown / Water Level Meter to provide direct feed-
back of well drawdown and to pause pump operation until the level
TECOVErS.

The optional MP30 MicroPurge Drawdown / Water Level Meter plugs
into the MP10 to provide water level feedback. The MP30 uses a stan-
dard conductivity probe to detect the ground water surface and a marked
tape allowing the user to measure the depth. When the meter is set in
MicroPurge mode, the probe is lowered a specific distance below the
static water level and fixed in this position. During well sampling if the
water level drops below the user-set probe position, the MP10 is paused
which prevents further drawdown by the pump. Once the level recovers
the MP10 begins pump operation again, starting in the pump refill cycle.
Use of the MP10 with the MP30 is detailed later in this manual.

Insert Batteries: Remove the battery cover on the top of the MP10.
Insert 3, AA alkaline batteries into the battery holder and carefully rep-
lace the holder in the carrier. Replace the battery cover and tighten the
4 screws. Batteries should last for about 6-8 weeks of typical full-time
field use. If the MP10 will be stored longer than about 3 months, the
alkaline batteries should be removed to prevent leakage.



Quick Start: Connect the light blue coiled pump hose to the fitting label-
ed AIR OUT on the MP10. Connect the red {or black, depending on your
air source) air supply hose to a compressed air or gas source and con-
nect it to the fiiting labeled AIR IN on the MP10. Supply up to 125 psi
compressed air or gas to the controller. Tum the contraller throttle until
the gauge reads the approximate depth of the sample pump. Follow
instructions on the battery panel:

Opening the MP10 case turns power ON.

Select desired Cycles Per Minute (CPM} with @ (default value is 4
CPM, lower CPM for deeper wellg, higher CPM possible with shaillow
wells).

Tum throttle to set depth on gauge to 10-20 feet deeper than the pump
location in the well.

Press to START pumping.

When water discharge begins, adjust throttle until a slow, steady flow-
stream is achieved.

Press @ [Z] keys to set the desired purge flow rate.

To collect samples, continue purge flow, or use @ key to directly
control sample flow and pause.




Operation

Turning the MP10 Display On - The MP10 is powered on auto-
maticaly by opening the lid. The MP 10 displays an opening screen for 5
seconds, after which it displays the default MicroPurge screen. At this
point the MP10 is in MicroPurge mode (MP) but not cycling the pump.
This initial state allows the user to adjust time and throttle settings
before the pump starts to operate. Pressing the Cycle key bégins pump
cycling. Times and modes may be adjusted while the pump is cycling
or before. Pressing the Cycle key a second time will stop pump cycling,
Note: all user-entered time settings are lost when the MP10 is turned off.
Also, the MP10 automatically powers down when the lid is closed, so
make sure the MPI0 is stored with its lid closed.

Opening Display - The opening display is shown for 5 seconds and
displays the controller name, the version number and the battery voltage,
as shown in Figure 1. Figure 1 shows that the battery is GOOD, that the
battery voltage is 4.20 volts and that the software version in the cont-
roller is 1.0. Battery voltage must be greater than 3.6 volts for the unit
to operate. If the unit fails to cycle replace the 3-AA batteries with fresh
cells. The opening screen is displayed for 5 seconds, if you wish to by
pass the opening screen, hitting any key, such as the CPM key will bring
you to the default MP display.

Figure 1 Opening Screen
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MicroPurge Mode Most MP10 users will leave the controller in the
default MicroPurge (MP) mode. See Figure 2 for an example of the
MP10 in MP mode. MP mode lets you to use the UP and DOWN keys
to directly increase and decrease pump flow rates. The MP10 has a
broad range of other CPM settings to ensure the availability of a time
setting that will match your specific conditions. MP mode also disp-
lays an ID, with a value of | to 165 that matches the flow settings (CPM
and refill and discharge times you have set). This ID should be noted
alongside the well identification (QED provides custom weatherproof
ID badges for purchasers of our MP series of well caps) for quick set-
ting of the optimal controller settings on the next visit by using the
MP1( in ID mode.

Figure 2 MP10 MicroPurge Mode
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Using CPM The MP10 introduces a revolutionary, simpler way to con-
trol bladder pump flow rate and achieve the low-flow method used by
experts. Up/down arrow keys are used to adjust pump flow even at very
low rates, with excellent control and repeatability.

With previous bladder pump controllers, a leading low-flow technique
called for selecting the number of pump cycles per minute, then adjust-
ing the bladder pump discharge and refill times to achieve the desired
volume per cycle. These adjustments were inter-related, complex, and
varied by operator. The new MicroPurge Mode (MP) of the MP10
builds in a "cycles per minute”, or CPM, method of flow control.
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With this method, the number of complete pump cycles per minute is
fixed, within a range of 1 to 6; 4 CPM is the default value which ap-
pears at startup, Each time the up/down arrow keys are pressed, the
pump refill and discharge times are both automatically adjusted to
maintain the selected CPM value. Each adjustment increases or de-
creases the volume pumped per cycle, and the per-minute flow rate is
the volume per cycle X the CPM value.

For example, with a 4 CPM setting, 60 ml volume per cycle equates to
4 X 60 = 240 ml/min flow rate. A single press of the Flow up-arrow
key could change the volume per cycle to 80 mil, for example, resulting
in a new, increased flow rate of 4 X 80 = 320 ml/min. And the MP10
assigns a unique identification value to each setting, the ID value, which
can be directly set during later sampling events.

"MP" displayed in the lower left corner of the display indicates Micro-
Purge mode. The default CPM setting of 4 cycles per minute is a good
starting point for wells with depths from 25-100ft. MicroPurge mode
starts at a time setting of 10 seconds refill and 5 seconds discharge,
close to optimal for many wells. This startup settings corresponds to a
4 cycles per minuie setting (CPM4) and an ID setting of 103.

Using the CPM key will change the CPM setting on the controller. The
range of CPM settings is CPM1 through CPM6. CPM changes like this
each time you hit the CPM key:4 5 6 1 2 3 4 5, etc. The UP and
DOWN keys change the flow rate directly, by altering the refill and dis-
charge times within a CPM setting. Note: changes in settings that are
entered while the controller is cycling are reflected on the next cycle
change (5o a long refill time of 15 seconds will time out before a new
refill time becomes valid).

Here is an example of the use of the UP (faster) key:

Key Press Refill Discharge ID
(sec) (sec)
- , 10.0 5.0 103
1 9.5 5.5 104
2 9.0 6.0 105
3 8.5 6.5 106 3



Each of the 165 possible ID settings corresponds to a unique ID that is
associated with CPM, refill and discharge time values. For typical us-
age, only the UP/DOWN arrow keys are required to set flow, and the ID
number is provided for easy, direct return to past settings. Appendix 1
lists all possible ID settings and the default refill and discharge time
settings for each CPM. Appendix 1 also shows how the refill and dis-
charge time will change within a CPM setting as you press the UP or
DOWN keys.

Sample Collection The PAUSE key ([ 11 ) is used to freeze the
controller action to allow the user time to collect a sample or carry out
other steps that might be difficult if the controller continued to auto-
matically cycle and cause the pump to produce water. While the cont-
roller is cycling, pressing the PAUSE key causes the controller to imm-
ediately enter the Hold state. Drive air is vented from the pump (this is
the pump refill cycle) and the pump fills and waits. Pressing the PAUSE
key a second time causes the controller to immediately enter the Sample
state. Drive air is directed to the pump causing the pump to discharge
its volume of liquid. Bladder pumps typically hold 400-500ml of liquid,
so use of the Hold and Sample states allow the full volume of the pump
to be discharged into a sample container. Pressing PAUSE once again
returns the MP10 to its normal Automatic Cycling state. During Hold
and Sample a HELD is displayed to remind you that the controller is in
a paused state. Figure 3 shows an example of the MP10 in MP mode,
but HELD in the Sample state. Note: Pressing the Cycle key also freezes
controller cycling. However, using the Cycle key rather than the Pause
key causes the startup screen to be displayed upon restart. Use of the
Pause key is recommended for typical operation.

Figure 3 MP10 Held State (MP mode)

r R
MierePurge Basics Cantrolier

kol Them Bot
[

W W B0
MR TRMA 08D

3
5

i

t

|

8
HIO




Warning: in the HELD SAMPLE state the pump, tubing and hoses are
all under pressure. DO NOT attempt to disconnect or disassemble any
part of the system when it is under pressure. The system is under pres-
sure if the pressure gauge shows a value greater than 0 and the RED
Discharge Cycle Indicator is showing.

Flow Throttle Use The flow throttle is used during sampling to regu-
late the pressure applied to the pump. Turing the throttle clockwise in-
creases the pressure and counterclockwise decreases the pressure. The
pressure gauge shows the approximate pressure applied to the pump
and reads in units of Feet-H,O. This allows easy adjustment of the
throttle giving pressures that will produce gentle, non-turbulent flow
(normally 10-20 Feet- H,O deeper than pump depth). For traditional,
high volume purging pressure may be increased with the throttle to
maximize pump flow during well purging.

Use with the MP30 Automatic Drawdown Control The MP10 may
optionally be used with the MP30 MicroPurge Drawdown / Water Level
Meter. See Figure 4 for an example of the MP10 in MP mode with the
controller in a level paused state enacted by an MP30 meter.

Figure 4 MP10 Level Paused State (MP mode)
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Figure 5 MP10 MP30 Use
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The MP10 and MP30 are connected with a cable (see Figures 5 and 6).
The MP30 is switched into "DRAWDOWN CONTROL" mode and the
water level probe is lowered to the desired maximum drawdown level.
Limiting the maximum drawdown depth limits the differential head
driving flow into the well and the velocity of the water flowing into the
well from the surrounding formation important in MicroPurge sampling.
The MP10 and MP30 work together to automatically adjust the pump
operation so as to maintain drawdown at the set level. When the water
level drops below the probe, the MP30 sends a signal to the MP10 to
pause pumping. Both the MP10 and the MP30 give visual signals (and
the MP30 emits an audio signal) that pump operation has stopped be-
cause of too much drawdown. Once the level recovers, the MP30 sig-
nals the MP10 to resume pump operation. The MP10 resumes by start-
ing in the refill leg of the pump cycle.

The normal operating mode for using the MP30 with the MP10 is:

1. Use the MP30 in standard WLM mode to determine the static water
level in the well

. Decide what the maximum drawdown for that well is during samp-
ling

. Lower the probe to the maximum drawdown level

. Switch the MP30 into Drawdown Control mode

. Begin pumping with the MP10

. Observe the interactions between the two devices, if the MP30 is fre-
quently pausing the MP10, it may be appropriate to slow the flow
down (using the DOWN key in MP mode) to beiter match pump flow
to well recharge.

[

O b

When switched into "DRAWDOWN CONTROL" mode, the MP30 has a
flashing red light and an optional (can be switched off by the user)
audio alarm to indicate when the probe is in the dry state. A submerged
probe in all modes is indicated by a solid green light. When the MP10
is paused by the MP30 the MP 10 display indicates this as shown in

Figure 4.
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If the MP30 is signaling the MP10 too frequently, the operator can slow
down the pump flow rate by using the DOWN key (effectively increas-
ing the pump refill time period). MP30 probe position may also be
varied to provide a buffer zone for your draw-down limit and gauge
rate of pumping effect on water level in the well.

If the selected maximum drawdown level is being reached even with
the lowest desirable pump flow rate more drawdown may be required
to attain equilibration, or a passive sampling approach may be required.
In passive sampling, used where well recovery is extremely slow, sam-
ples are taken after just a few pump strokes sufficient to purge the pump
and tubing volumes. '

Additional information on the MP30 is given in the MP30 O&M
manual

ID Mode Figure 6 shows an example of the MP10 in ID time set mode.
Once you've used the MP10 in MP mode and found proper settings for
your wells, subsequent sampling events are speeded along by using the
controller in ID mode. Once the controller is turned on, a single press
of the MODE key places the controller in ID time set mode (the default
initial mode is MP mode). This mode allows the user to enter a 3-digit
ID, which then is translated into the correct flow settings (CPM and
refill / discharge time settings) for that well,

Figure 7 MP10 ID Set Mode
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In this mode the CPM and UP, DOWN Kkeys function differently. The
CPM key becomes a key used to scroll between the one's and the ten's
digits of-the ID. The UP and DOWN keys are used to change the ID
number (the MP 10 has [Ds that range from 1-165) up or down in value.
Sampling in ID mode is the same as explained, above, for MP mode.

Appendix | lists all possible ID settings and the default refill and dis-
charge time settings for each CPM. Appendix 1 also shows how the re-
fill and discharge time will change within a CPM setting as you press
the UP or DOWN keys. As you change IDs you will see the CPM
change and the refill and discharge time setting change. Note: changes
in time settings that are entered while the controller is cycling are ref-
lected on the next cycle change (so a long refill time of 15 seconds will
time out before a new refill time becomes valid).

User Set Mode A final controller mode, User Set mode (MN on the
display), is useful for manually setting refill and discharge times on the
controller as in traditional controllers (like previous model QED pump
controllers). An example of the MP10 in User Set mode is shown in
Figure 7. User set mode is also used when the wells being sampled are
at extreme depths or there are other conditions where one of the 165
possible preset times of ID and MP modes will not match your needs.
MN mode is entered when the MODE key is pressed twice from the
default MP mode. As shown in Figure 7, the display indicates MN
mode in the lower left corner and CPM and ID are not displayed.

Figure 8 MP10 User Set Mode (MN mode)
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In User Set mode the CPM and UP, DOWN keys function differently
than MP mode. The CPM key becomes a key used to select the digits
of the refill and discharge time settings found at the rightmost positions
on the display. The UP and DOWN keys are used to adjust the digit
value up or down. By selecting and adjusting digits up and down a user
can quickly set any time from 00.1 seconds to 99.9 seconds. Sampling
in User Set mode is the same as explained, above, for MP mode.

The MP10 does not attempt to translate a user set time into a corres-
ponding ID or CPM. Also, any settings you have entered in MP or ID
modes are lost once you press the MODE key to enter MN mode. Note:
changes in time settings that are entered while the controller is cycling
are reflected on the next cycle change (so a long refill time of 15 sec-
onds will time out before a new refill time becomes valid).

MPI10 Battery - The MP10 features sophisticated power-supply circ-
uitry that optimizes battery life. A fresh set of AA batteries will pro-
vide more than 100 hours of controller operation at normal operating
temperatures, As ambient temperatures drop below 15-20F (-9C to
-6C), the ability of the alkaline batteries to deliver energy is affected.
Continuous operation may be difficult in extremely cold conditions,
Once the batteries and MP10 warm, additional cycle capacity will be
regained from a set of batteries. drop below 15-20F (-9C to -6C), the
ability of the alkaline batteries to deliver energy is affected. Contin-
uous operation may be difficult in extremely cold conditions. Once the
batteries and MP 10 warm, additional cycle capacity will be regained
from a set of batteries.

Replace alkaline batteries by removing the 4 thumbscrews located on
the battery cover and inserting 3 fresh cells. The MP10 battery holder
includes space for 3 spare AA cells so you should never be without
power in the field. Properly dispose of the spent alkaline cells.

Note: If you are storing the MP10 for more than 3 months, remove the
AA batteries to prevent leakage. The MP10 power supply is automatic-
ally shut off by closing the lid. Make sure the lid is closed during
Storage.
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Troubleshooting

Use the following troubleshooting table to assist in troubleshooting the

MP10:
| item cir .l T,ss»"\ ible:Ci S PR, |
’E!{ pt/ AR i&_ : '3;}5'. ARy, PRSI IC s o 243
1 Display not showing Low or dead batteries Check battery voltage on
Batteries installed wrong opening display (>3.6 volts

required)
Replace batteries

| H
| Controiler not cyding

Low or dead battenes

Check battery connection [

See, above

Lid not open Open lid '
Temperature below 10F Warm controiler

MP10 not STARTED with Operate CYCLE and/or ‘
CYCLE key PAUSE key to retum MP10
MP10 in HELD mode 1o cycling state i

MP10 in LEVEL hold

Make sure MP30 probe Is
submerged when in MP
mode

Aur not cycling through
controiler

Throttle turned too low

Tum throttls clock-wise to
produce prassure

Air source not delivering air

Verify air source

Pump not pumping

Throtlle umed too low Tum throtle clock-wise to
produce pressure

Time settings not correct Try different CPM sethings
(lower CPM for deeper

wells) and/or different refill §
and discharge time setings §

Alr source pressure too low

Verify air source pressure

Battery life too short

Conroller left on while strored

Tum MP10 off before i
storing and remove |
batteries when stonng morel,
than 1 month ;

Temperature below 10F

Warm controiler
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MP10 Specifications

Temperature Range: Operating range of -20F to 150F

Humidity:
Protection:

Display:

Window:
Battery type:

Expected NiCd life:
NiCd capacity:
Drain:

Reserve:

Emergency battery:

Circuitry sealed to provide operation to 100%
humidity

Circuitry protected against transient surges intr-
oduced from improper battery installation or
switch connections.

LCD display, 32-character (2 lines, 16 charact-
ers, each)

Non-glare, double hardened optical acrylic
Sealed NiCd battery pack and 3, user replace-
able, AA alkaline cells

Worst case > 6 years, unit still operational with
AAcells

3.6Vdec @600 mA-hr

Unit off: 2mA, Unit on: 4mA, Valve Cycle: 6mA
100 hours operating time (1sec/1sec cycles)
with fresh AA alkaline cells At 65F (approx.)

3, AA cells stored within battery compartment
and optional connection cabling.

For additional assistance contact QED Service at:

Phone:

Fax:

E-mail:

1-800-624-2026
1-734-995-2547

1-734-995-1170

service@gedenv.com

24-Hour Service Hot Line: 1-800-272-9559
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QED Monitoring System WARRANTY

QED ENVIRONMENTAL SYSTEMS, INC. ("QED") warrants to the onginal purchaser of s products that,
subject to the limitations and candilons provided below, the products, matenats and/or workmanship shall
reasonably conform to descnpbons of the products and shall be free of defects in matenals and workmanship.
Any failure of the products to conform to this wamranty will be remedied by QED in the manner provided herein,

This warranty shall be limited to the duration and the condibions set forth below Warranty duration s caic-
ulated from the onginal date of purchase.

1. Dedicated-Use System Products 10-year warmanty on dedicated bladder pumps equipped with QED nlet
screens, and purge pumps used in penodic, non-conbnuous groundwater sampling (up to 52 samples
avants per year.) All cther components, equipment and accessones are wamanted for one year.

2. Portable-Use Systems - Controllers and Water Level Maters are warranted for one year. Hose reels,
pumps
and caps are wamranted for ninaty {90) days. Tubing and Purge Mizers are covered by a ninaty-(90) day
matenal and workmanship warmanty. There will ba no warranty for appiication on tubing and Punge Mizers
when used as part of a Poniable Systam.

3 Separately Sold Parts and Spare Parts Kit - Separately sold parts and spare parts are wamanted for ninety
{90) days Repairs performed by QED are warranted for ninaty (90) days from date of repair or for the full
term of the onginal wamanty, whichever 1s longer

Buyers' axclusive remedy for breach of said warranty shall be as follows: If, and only if, QED s nobfied in
wnhing within the apphicable warranty penod of the existence of any such defect i the said products, and QED
upon exammation of any such defects, shali find the same to be within the term of and covered by the warranty
funning from QED toa Buyer, QED will, at its option, as soon as reasonably possible, replace or repair any such
product, without charge to Buyer. [f QED for any reason, cannot repair a product covered hereby within four
{4) weeks after receipt of the original Purchaser's/Buyer's natification of a warranty claim, then QED's sole
rasponsibility shall be, at is option, aither to replace the defective product with a comparable new uni at no
charge to the Buyer, or ta refund the full purchase pnee  In no event shall such allegadly defective praducts be
retumed 10 QED without s consent, and QED's ohiigations of repanr, replacement or refund are condibioned
upon tha Buyer's retumn of the defective product to QED

IN NO EVENT SHALL QED ENVIRONMENTAL SYSTEMS, INC. BE LIABLE FOR CONSEQUENTIAL OR -
INCIDENTAL DAMAGES FOR BREACH OF SAID WARRANTY

The foregoing warmanty deas not apply to major sub-assemblies and other equipment, accessones, ard parts
manufactured by others, and such other parts, accessones, and eguipment are subject only to the wamanties,
i any, supphed by the respective manufacturers, QED makes no warranty concerming products or accassones
not manufactured by QED. in the event of falure of any such product accessory, QED will give reasonable
assistance to Buyar n oblaining from the respective manufacturer whatever adjustments ia reasonable in hght
of the manufacturer's own wasanty

THE FOREGOING WARRANTY IS IN LIEU QF ALL CTHER WARRANTIES, EXPRESSED, IMPLIED OR
STATUTORY (INCLUDING BUT NOT LIMITED TO THE WARRANTIES CF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE) WHICH OTHER WARRANTIES ARE EXPRESSLY EXCLUDED
HEREBY, and of any other cbligatons or habilias on the part of QED, and QED neither agsumes nor
authonzes any person to assume for 1t any other cbligation or hability In connection with the sad products,
matenals and/or workmanship

It 1s understood and agreed that QED shall in no event be liable for incidental or consaquenbal damages
resulting from its breach of any of the terms of this agreement, not for specral damages, nor for iImproper
selechon of any product descibed or referrad to for a particular appiicaton,

This warranty will be void in the event of unauthonzed disassambly of component assembiies Defects in any
equipment that result from abuse, opsration in any manner outside the recommended procedures, use and
applications other than far mtended use, or exposure to chemical or physical environmental beyond the
designated hrmits of matenals and censtruction wilt alsc void this warmanty. QED shall ba released from ail
obligations under all warranties If any preduct covered hereby 18 repaired or modified by persons other than
QED's servica personnel unless such repair by others 18 made with the written consent of QED.

18



This warranty will be vaid in the avent of unauthonzed disassermbly of componant assamblies. Defacts in any
equipment that resuit from abuse, operatan in any manner outside the recommended proceduras, use and
applications other than for intended use, or exposure to chemical or physical environmental beyond the
designated mis of matenals and construction will alsa void this warranty. QED shall be released from all
obhgatons under all warranties if any product covered hereby 1s repaired or modified by persons other than
QED's servica parsonnel uniess such reparr by cthers 1s made with the wntten consent of QED.

If any product covered hereby 1s actually defechve wathin the terms of this warranty, Purchaser must contact
QED for determination of warranty covarage  If the retum of a component 1s determined to be necessary, QED
will authonze the retum of the componant, at owner's expensa. If the product proves not be defective within
the terms of this warranty, then ail costs and expenses in connection with the processing of the Purchasar's |
claim and all costs for repair, parts and labor as authonzed by owner hareunder shall be bome by the Purch-
aser.

RESPONSIBILITY OF THE PURCHASER

The onginal Purchaser's sole responsibility in the instance of a warranty clam shall be to notify QED of the
defact, malfuncion, or other manner in which the terms of this warmanty are beliaved to be violated. You may
secure performance of obligations hereunder by contacting the Customer Service Depariment of QED and.

1 Identifying the pmduct involved (by modsl or sanal rumber or othar suffident descnption that will allow QED
to determine which product 18 defective).

2. Specifying where, when, and from whom the product was purchased.
3. Desenbing the nature of the defect or malfunchon covered by this warranty

4. Sanding the malfunchon component, after authonzaton by QED to.

QED Environmental Systems Inc.
6155 Jackson Road
Ann Arbor, Ml 48103
(800) 624-2026
(734) 995-2547

www.gqedenv.com
info@gedenv.com
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Appendix 1 ID Data Table

NOTE: Bold Shaded values are default for that CPM
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Refill Disch | Refill Disch | Refill

isec) | tsec) | 10 (secy (mec) | tsec) |0 | (sec) | tsec) | "2 | tsee | inec) | 1| (sec) | (aec)
1] 1 | 59 |41] 1 | 29 |66] 1 | 19 {95 1 | 14 |14 1 | 11 [145 1 | 9
2] 2 | 58 [42] 2 | 28 |67 1.5 | 18596] 1.5 [ 13.5 [vi5] 1.2 [10.8 [146] 1.2 | 8.8
3] 3 | 57 |43] 3 | 27 |68 2 | 18 (97! 3 | 13 [116] 1.4 | 10.6 [147 1.4 | 8.6
4774 156 |44] 4 [ 26 |69] 2.5 [17.5|98] 25 [12.5|117] 16 [ 104 [148 1.6 | 8.4
5] 5 | 55 |[45] & | 25 |™0| 3 [ 7 (98] 3 | 12 (118 1.8 [10.2 49 1.8 | 82
G| 6 | 54 |d6| 6 | 24 |[71| 3.5 | 165 [100] 3.5 | 1.5 [119] 2 | 10 [50] 2
717 | 53 |47] 7 [ 23 |72] 4 | 16 01 4 | 11 1200 2.2 | 9.8 [151 2.2 | 7.8
8 52 |48] 8 | 22 |73| 45 | 15.5[102] 45 | 10.5 121 2.4 | 96 [152 24 | 7.6
9] 9 | 52 [49] & | 21 |74| 5 | 15 O3S ei0mN22| 2.6 | 9.4 153 26 | 74
107 10 | 50 |solshogidaoml75| 5.5 (14504 55 [ 95 p23] 28 | 92 |154 28 [ 7.2
M| 11 | 49 [51] 11| 19 76| 6 | 14 [105 6 | & H24 3 | o [155aam|wiics
12] 12 | 48 |52| 12 | 18 |[77] 6.5 | 13.5 106 6.5 | 8.5 (125 32 | 8.8 [156 3.2 | 6.8
13| 13 | 47 [53| 13 | 17 (78] 7 | 1a (07, 7 | B [26] 3.4 | 6.6 157 3.4 | 6.6
14] 14 | 46 [54] 14 [ 16 [79] 7.5 [125[108] 7.5 [ 7.5 [127] 3.6 | 8.4 [158 3.6 | 6.4
15 15 | 45 [55] 15 | 15 (80| & | 12 [108] @ | 7 H28 3.8 | B.2 |[159) 3.3 | 62
16] 16 | 44 |56] 16 | 14 |81] 8.5 | 11.5 [110| 8.5 | 6.5 129_&8%“160| 4 | &
17] 17 | 43 [57] 17 | 13 FA2ipeecsliatafi1ne 8 | 6 1301 42 | 7.8 [161] 4.2 | 6.6
18] 18 | 42 |58) 18 | 12 |B83] 9.5 | 10.5 [112] 9.5 | 5.5 131 44 | 7.6 [162 4.4 | 5.6
19 19 | 41 [59] 19 | 11 [84] 10 | 10 [113] 10 | 5 [132| 4.6 | 7.4 [163 4.6 | 54
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Introduction

The Sample Pro 3/4” Portable MicroPurge® Pump, (Figure 1) is the first pump de-
signed specifically to meet the practical needs of sampling small diameter wells: easy
to adjust to low-flow purging rates and easy to decontarninate between sampling
points. Decon is made easier by the pump having fewer parts, disassembly without
tools, and quick-change, disposable bladders. The Portable MicroPurge Pump is com-
pact and can pump from a 5-gallon bucket. The pump is operated by compressed gas
and a bladder pump control unit, and is ideally used with the MicroPurge basics
models MP10 and MP15 controllers. The compressed gas is on the outside of the
bladder and the pumped liquid is on the inside of the bladder, so there is no contact
between the sample and the gas.




Description

Figure 2 {Page 3) shows the main components of the Portable MicroPurge Purap and
the assembled pump. The body twists off for quick change of the disposable poly-
ethylene (PE) bladder. The bladder simply pushes on to pravide a leak-tight seal for
most appiications without the use of clamps.

The cap of the pump twists off for full disassembly of the inlet and outlet check
valves and the tubing connection components.

The pump uses 1/8" O.D. tubing for compressed gas supply and 1/4” O.D. tubing for
the sample discharge. Tubing connections to the pump are made via push-in fittings
built into the top of the pump.

The push-in connections provide excellent pull out strength when used with QED
tubing, so that use of a support cable is not required. However a connection eye is
provided on the top of the pump and tubing for use of a cable when preferred. The
connection eye is threaded into the top plate of the pump and can easily be removed

or reinstalled as deswed. The push-in fittings on the SamplePro pump are designed
te provide at least 25 Ibs, combined pullout strength when used with QED tubing.
QED is not responsible for lpss of the pump if non-QED tubing is used,



Item No. Part No. Description

1 1 | 38437EP | Head

F 1 | 38434EP | Cover

E 1 | 38418EP | Inlet

4 1 | 38424 Bladder PE

5 1 | 33436 Grab Plata 1/4” Tube x 1/8" Tube
6 3 [ 33470 O=Ring, Viton

7 2 | 38471 Ball, Teflon

] 21372 O-Ring, Viten

9 1 | 33438EP | Bail Stop

10 1 | 38440EP | Body
11 1 |38435 Plate 1/4” Tube x 1/8" Tube
12 1 | 38677 Seal Discharge
13 1_| 38676 Seal Air Sugr_lx
14 1 [ asa33 3/4 Sample Pro Eye Bo




Assembly

Use Figure 2, (Page 3) to identify main pump components and Figure 3, (below) to
identify O-ring locations. Detailed exploded view drawing of the upper end of the
pump are shown on pages 7 and 8.

1. See Figure 3 (below) to identify locations where O-rings are to be installed and
install all Q-rings.

2. Connect the bladder to the pump head. The PE bladder pushes onto the pump head
barb until the bladder fully covers the barb,

3. Attach the pump head to the body by engaging the bayonet dimples into the grooves
and twisting them together until the engagement snap is felt and head and body
alignment marks line up.

4. With the pump on its side, insert the inlet check ball (same as the discharge check
ball) into the side of the pump head, then press in the inlet valve seat by pushing
with your thumb, Pre-wetting the parts with distilled water is recommended to aid
assembly.

5. With the pump vertical, insert the discharge check ball into the top of the pump
head, place the discharge ball stop into place above the check ball, using the sup-
plied needle nose pliers, see Figure 5, (Page 6).

6. For the push-in tubing fittings, place the thin metal lock disk in the "TOP" up posi-
tion on the top of the pump head, with the lock disk edge slots lined up with the
posts on the pump head. Then place the thick, upper plate on top of the lock disk,
again with the slots and posts lined up. Finally, twist the pump cap onto the pump
head until the engagement snap is felt and the hole in the side of the pump cap lines
up with the inlet port. Cover and body alignment marks will line up.

Discharge O-Ring =
1/4 Tube-38677 W

Ball Stop 38438EP
Ball 38471 () air Tube O-Ring 38676

)4

Ilnlet O-Ring 38470

Ball

el
O-Rings i
35172 Inlet
38439EP
Bladder )

O-Ring Head 38437EP
33470 acxms

Figure 3 4



Attaching Tubing

A tubing insertion tool is provided to make the small-diameter tubing used on this
pump easier to grip and push into the pump. The tool is shown in Figure 4.

1.Cut both tubes to equal length; cutting the tubes at a slight angle will make inser-
tion easier.

2.Grip the 14 tube ONLY in the large groove in the insertion tool, leaving %-1” of
tubing extending from the end of the gripping jaw.

3.Hold the insertion tool at the jaw end of the tool, FORWARD of the tool’s pivot
point, squeezing the jaws together.

4.Push the 1™ tube into the pump while rocking the tool slightly. Watch and feel for
the tube to push 4™ past the point of initial resistance into the pump.

5.Pull back on the tube to check that it is inserted firmly.

6.Repeat for the 1/8” air tube,

Figure 4

Disassembly

Use Figure 2, (Page 3) to identify main pump components and Figure 3, (Page 4) to
identify O-ring locations.

1. Reverse assembly sequence, taking care to position pump to retain check balls
during removal of valve seats and stops. A screwdriver can be used if necessary to
remove the inlet valve seat.

2. Pull the PE bladder off of the pump head barb by pulling firmly, then discard.

Cleaning / Decontamination Note

If it is desired to operate the pump outside the well, such as in a pail for decontamin-
ation purposes, the operating pressure of the pump shouid be reduced to 35 PSI or
less to avoid rupturing the bladder

5



Using the Supplied Needlenose Pliers for Assembly/Disassembly

Needlenose pliers are provided to make handling of certain smaller parts easier to
handle during cleaning assembly and disassembly. Figures 5§ demonstrates place-
ment of the check ball stop into the pump head.




Item No./QTY| Part No. Description
2 1 | 38434EP | Cover
5 1 | 38436 Grah Plate 1/4” Tube x 1/8” Tuba
7 1 | 38471 all, Teflon
8 1 | 36172 | O-Ring, Viton
9 1_| 38438EP [ Ball Stop
L 1 ] 38435 Plate
12 1 | 38877 Seal Discharge
13 1 | 38676 Seal Air Supply
14 1 | 38833 34 Sample Pro Eye Bolt




Item No.
-

QTY]|

Part No.

Description

38437EP

Head

384

|39EP

384

70

Inlet

L. Y XY

|3

384

71

| ©-Ring, Viton
Ball, Teflon




1. Pull bladder down to remove it from the pump head.

2. Inspect the condition of the barb o-rning and replace it if necessary. Failure of this
o-ring could cause the water sample to be contaminated by pump drive air.

3. Install the new bladder by pushing it onto the pump head barb until the bladder
fully covers the barb, making sure the barb o-ring does not roll out of its groove.

NOTE: For reasons of contamination and leak integrity, these bladders are designed
for one-time use only. QED cannot be held responsible for cross contamination or
leakage failures if bladders are reused.

Ooid Now
Bladder Bladder

A

A

=




SPECIFICATIONS

Materials:

Body -303 stainless steel

Inlet & Discharge Housing - 303 Stainless Steel
Bladder -Polyethyiene

O-rings -Viton

Fittings:

Push-inType

Air- 1/8"(3.2 mm)O.D.

Discharge- 1/4"(6.4mm)0.D., 3/16"{4.7mm)I.D.

Maximum Lift: 200 Feet(61m)

PumpVolume: .33 Cunces (10 Milliliters }

For additional assistance conta ED Service at:

Phone: 1-800-624-2026 1-734-995-2547
Fax: 1-734-995-1170
E-mail: service@gedenv.com
24-Hour Service Hot Lige: }-800-272-9559

IMPORTANT WARRANTY NOTE

The push-in and compression fittings and tubing on the SamplePro pump are
designed to provide at least 25 Ibs. combined pullout strength when used with
QED tubing. QED is not responsible for loss of the pump if non-QED tubing is
used. Re-use of the lock plate or old tube end and/or use of other brands of
tubing may significantly reduce puli-out strength and cause loss of pump in
the well.
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QED ENVIRONMENTAL SYSTEMS, INC. ("Q.E.D."} warrants to the original purch-
aser of its products that, subject to the limitations and conditions provided below, the products,
materials and/or workmanship shall reasonably conform to descriptions of the products and
shalt be free of defects in materials and workmanship. Any failure of the products to conform to
thes warranty will be remedied by Q.E.D. in the manner provided hetrem,

This warranty shall be limited to the duration and the conditions set forth below. All war-
ranty durations are calculaied from the original date of purchase.

[. Dedicated-Use Systems Products- 1Q year warranty on dedicated bladder pumps equipped
with Q.E.D, wlet screens, and purge pumps used in penodic, non continuous groundwater sam-
pling (up to 52 sampling events per year.) All other components, equipment and accessones are
warranted for one year.

2. Portable-Use Systems- Pumps, Controllers and water level meters are warranted for one
year. Hose reels and Caps are warranted for ninety (80) days. Tubing and Purge Mizers are
covered by a minety (90) day matenal and workmanship warranty. There will be no warranty for
application on tubing and Purge Mizers when used as part of a Portable System.

3. Separately scld parts and Sparc Parts Kits- Separately sold parts and spare parts kits are
warranted for ninety (90) days. Repairs performed by Q.E.D. are warranted for ninety (90) days
from date of repair or for the full term of the oniginal warranty, whichever is longer.

Buyers' exclusive remedy for breach of said warranty shalt be as follows:if, and only if,
Q.E.D. is notified in writing within applicable warranty penod of the existence of any such
defect 1n the said products, and Q.E.D. upon examination of any such defects, shall find the
same to be within the term of and covered by the warranty running from Q.E.D. to Buyer,
Q.E.D. will, at its opticn, as soon as reasonably possibie, replace or repair any such product,
without charge to Buyer. If Q.E.D. for any reason, cannot reparr a product covered hereby with-
1n four (4) weeks after receipt of the original Purchaser's/Buyer's notification of a warranty
clamn, then Q.E.D.'s sole responsibility shall be, at 1ts ophon, either to replace the defective pro-
duct with a comparable new unit at no charge to the Buyer, or to refund the full purchase price.
In no event shall such allegedly defective products be returned to Q.E.D. without its consent,
and Q.E.D.'s obligations of repazr, replacement or refund are conditioned upon the Buyer's
remurn of the defective product to Q.E.D.

IN NO EVENT SHALL Q.E.D. ENVIRONMENTAL SYSTEMS, INC. BE LIABLE
FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES FOR BREACH OF SAID
WARRANTY.

The foregoing warranty does not apply to major sub-assemblies and other equipment,
accessortes and parts manufactured by others, and such other parts, accessories, and equipment
are subject only to the warranties, 1f any, supplied by the respective manufacturers. Q.E.D.
makes no warranty concerning products or accessenes not manufactured by Q.E.D. In the event
of farlure of any such product accessory, Q.E.D. will give reasonable assistance to the Buyer in
obtaining from the respective manufacturer whatever adjustment is reasonable n light of the
manufacturer's OWn warranty.

11



THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED, IMPLIED OR STATUTORY (INCLDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR
PURPOSE), WHICH OTHER WARRANTIES ARE EXPRESSLY EXCLUDED HERERBY,
and of any other obligations or habilities on the part of Q E.D.,neither assumes nor authonzes
any person to assume for it any other obligation or liability in connection with said products,
matenals and/or worlananship.

It 1s understood and agreed that Q.E.D. shall in no event be liable for incidental or cons-
equential damages resulting from its breach of any of the terms of this agreement, nor for
special damages, nor for improper selection of any product described or referred to for a parti-
cular apphcation.

This warranty will be void m the event of unauthorized disassembly of component assemblies.
Defects in any equipment that result from abuse, operation in any manner outside the recom-
mended procedures, use and applications other than for mtended use, or exposure to chemical
or physical environment beyond the designated limits of materials and construction will also
void this warranty. Q.E.D. shall be released from all obligattons under all warranties if any pro-
duct covered heveby is repaired or modifiext by persons other than Q.E.D.'s service personnel
unless such repair by others is made with the wintten consent of Q.E.D.

1f any product covered hereby 15 actually defective within the terms of this warranty,
Purchaser must contact Q.E.D. for determination of warranty coverage. If the retumn of a com-
ponent 15 determined to be necessary, Q.E.D. will authonze the return of the component, at
owner's expense. If the productproves not to be defective wathin the terms of this warranty, then
ail costs and expenses in connection with the processing of the Purchaser’s claim and ail casts
for repan, parts and labor as authonzed by owner hereunder shall be bome by the purchaser.

RESPONSIBILITY OF THE PURCHASER i

The original Purchaser's sole responsibility in the instance of a warranty claim shall be
to potify Q.E.D. of the defect, malfunction, or other manner in which the terms of this warranty
are believed to be violated. You may secure performance of obligations hereunder by contacting
the Customer Service Department of Q_E.D. and:

1. Identifying the product invovled (by model or senal number or other
sufficent description that will allow Q.E.D. to determine which
product 15 defective).

2. Specifying where, when, and from whom the product was
purchased.

3. Describing the nature of the defect or matfunction covered by this
warranty.

4. Sending the malfunctioning component, after authorization by
Q.E.D. to:

QED Environmental Systems, Inc.
6155 Jackson Rd.
Ann Arbor, Michigan 48103

12
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TABLE C-1a. GROUNDWATER ACTION LEVELS

FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS

(volatile chemicals only)

e E R,

Physlical
ONTAMINANT State {ugl.)
ECENAPHTHENE V]S 4,2E+03
CENAPHTHYLENE \ S {Use soil gas)
|[FACETONE viL 2.1E+08
[ALDRIN v
[EANTRRACENE v]s 4.3E+01
NTIMONY NI S
|ESENIC NV] S
fiBARIUM N[ S
ENZENE* viL 1.6E+03
I ENZO(@ANTHRACENE N S
JIBENZO(a)PYRENE NVl S
[BENZD(b)FLUORANTHENE Wi s
ENZO{g.h)PERYLENE M B
BENZO(K)FLUORANTHENE B
BERYLLIUM Nl S
BIPHENYL, 1,1- v]s (Use soll gas)
1S{2-CHLORQETHYL)ETHER v]L 1.0E+02
15(2-CHLORQISCPROPYL)ETHER v L {Use scil gas)
|EIS(2-ETHYLHEXYL)PW‘I-'HALATE NV] S
QRON NVE S
BROMODICHLOROMETHANE v [L 2 7E+02
IEROMGFORM Nl S
[BROMOMETHANE vi]e 2 3E+03
M E
v L 2.1E+01
N E
NVl S
vJL 5 3E+04
A KE 6 5E+02
v]iL 6 2E+01
vi]eG 9.5E+03
[[CHLOROPHENQL, 2- viL 2.1E+04
[ICHROMIUM (Total) B
| HROMIUM IH NV S
HROMIUM VI i B
HCHRYSENE M IE (Use soil gas})
[lCOBALT N S
COPPER M E
YANIDE {Frog)} NV] S (Use soil gas)
IBENZO(a,h)ANTHTRACENE NV S
IBROMO-3-CHLOROPROPANE, 1,2- viL {Use sail gas)
IBROMOCHLORCMETHANE vjis 1 6E+02
|IDIBROMOETHANE, 1,2- vis 1.6E+01
HDICHLORCBENZENE, 1.2- VL 1 6E+05
ICHLOROBENZENE, 1,3- VIL {Usa soil gas}
{CHLOROBENZENE, 1,4- v{]s 4.9E+02
DICHLOROBENZIDINE, 3,3- N[ S
ICHLORODIPHENYLDIGHLOROETHANE {DDD}) NV S
ICHLORODIPHENYLDICHLOROETHYLENE (DDE} | NV S
,EICHLORODIPHENYLTRICHLOROETHANE (0DT) NI S i
ICHLOROETHANE, 1,1- v]L 2.8E+05
ICHLOROETHANE, 1,2- v]L 1.3E+(2
ICHLOROETHYLENE, 1,1- v]IL 2 5E+04
ICHLOROQETHYLENE, Cis 1,2- v L 2.4E+04
ICHLORQETHYLENE, Trans 1,2- v]L 2 7E+04
ICHLOROPHENCL, 2.4- B

Commerclal/industrial
Land Usa
Vadose-Zone Scil Typa
*High *LowiModerate
Permeability Parmeability
{ugiL) {uanL)

42€+03 4 2E+)3
{Use soil gas) {Usa soll gas)

7 SE+08 1 0E+09

4 JE+01 4 3EH01

6.7EH03 2.4E+04
(Use soil gas) (Use soil gas)

4 4E+02 5.8E+02
(Use soil gas) (Use sol gas)

1.1E+03 2 2E+03

8.2E+03 2 8E+04

8 8E+01 3.8E+02

1.96+05 4 7E+05

?2.8E+03 11E+Q)4

2 6E+H)2 g 0E+02

J4EH4 1 5E+05

7 S5E+04 2.2E+)5
{Use soil gas) {Use soil gas)
{Use soil gas) (Use soll gas)
(Use soll gas) {Use sod gas)

12E+03 2.7E+03

6,.9E+01 11E+02

1 8E+05 1 6E+05
{Use soill gas) {Use soil gas}

2.1E+03 5 9E+(3

9 8E+05 3.4E+06

5 5EH)2 14E+03

§ 8E+04 3 7E+05

8 6E+04 2 7E+05

9 4E+04 3 4E+)5
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TABLE C-ta. GROUNDWATER ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
{volatile chemicals only)

Commercialindustrial
Land Use
Y Vadose-Zone Soil Type
High *Low/Moderate
Physical Permeability Parmeabliity Permeabllity
NTAMINANT State {ugi.) {ugh} (ugh)
|FICHLDROPROPANE, 1,2- v]iL 1 2E+02 5 0E+02 1 5E+03
CICHLOROPROPENE, 1,3- v]iL 1.6E+02 6 BE+02 2 GE+03
DIELDRIN NVE S
IETHYLPHTHALATE NV] S
IMETHYLPHENQL, 2,4- v]s
N S
INITROPHENGL, 2,4- N S
INITROTOLUENE, 2 4- B
PO 1+ T
[[DIOXIN {2,3,7,8-TCDD) NVE S
[EENDOSULFAN M
NDRIN 1 E
IETHVLBENZENEM v]L 1.7E+05 1,7E+05 1 7E+05
[IFLUORANTHENE NV S
v]s 1 9E+03 1 9E+03 1 9E+03
N] S
N 8
NvV] §
Nv] S
NV] S
Nv] S
I
NV] S
NVl S
NV] S ; : T
ETHYL ETHYL KETONE v[L 2 7E+08 SR E2TEM BW’%E! 2 TE+08 2.7E+08
ETHYL ISOBUTYL KETONE viL 1.9E+07 W*Qﬁm"*m& 1 9E+07 1 QE+07
ETHYL MERCURY _ Nl S
ETHYL TERT BUTYL ETHER** v]L 1 9E+04 1 6E+05
I&THYL&E CHLORIDE v L 4.2E+03 4 5 AE+04
ETHYLNAPHTHALENE (latal 1- & 2-) v]s 2.6E+04 P71 70 v2i 8E+04"‘£ d%ﬁ 2.6E+04 2 6E+04
Nl S gy 4‘:%:% fwﬁ?’i’ ;
APHTHALENE™ vis 3 1E+04 3,1E+04 3 1E+)4
NVl S D 2 ;
PENTACHLOROPHENGL N] S W' e oA
[IPERCHLORATE N[ S &mm:&&
HENANTHRENE v] s {Use 50l gas) i’f-.s:'(Usa.soil;gas)Q& % (Use soil gas) {Use soul gas)
|EHENOL NV] S :
OLYCHLORINATED BIPHENYLS (PCBs) NV] S
v s 1.4E+)2 14E+02 1 4E+02
Nv] S
N] S 4
v]L 3.1E+05 ffmam Emm 3.1E+05 3 1E+05
Ert—BUTYL ALCOHOL {Use soi gas) %@: HUs@soliga W (Use soil gas) {Use soil gas)
ETRACHLﬁTHANE. 1,1.1,2- viL {Use soil gas) o 2 (L Seis0il gas). oA {Usa soil gas) {Use soil gas)
ETRACHLOROETHANE, 1,1,2,2- v[L 1.5E+02 7 REE S E+D); "”m 6 4E+02 1 0E+03
[TETRACHLOROETHYLENE. v L 9.9E+01 R AOE 022 R 4 2E+02 17E+03
[THALLIUM NE S _ RS
HTOLUENE=* v]L 5.3E+05 5 3EH)5 5.3E+05
NS
PH {gasolines)™ v L (Use soil gas) {Use soil gas) {Use soil gas)
PH {middle distillates)*™* viL {Use sod gas) (Use soil gas) (Use soi gas)
H {residual fuels)*** NV ] LS
[TRICHLOROBENZENE, 1,2,4- v]L 10E+04 ﬁgmiaemww 3 6E+04 6.4E+04
TRICHLORCETHANE, 1.1,1- vt 5.0E+05 e e 1 3E+06 1 3E+06
TRICHLOROETHANE, 1,1,2- viL 2.85+02 - 5E THEBEF02r e 1 2E+03 2 7E+03

INTERIM FINAL - May 2005
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TABLE C-1a. GROUNDWATER ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
{volatile chemicals only)

Commaercialindustrial
(e an Land Usa
BN Vadoae-Zo Vadose-Zone Sail Typs
High s High Low/Maderate
Physical Permeability IRy 245 Pormeabillty Parmaoanbility
ONTAMINANT State (ugiL) 2 (GahEaEr {ug/L) (ugh)
RICHLORCETHYLENE viL 7.4E+01 R0 2B R 3.1E+02 1 2E+03
[TRICHLORGPHENOL, 24,5~ v]s 1.2E+06 e T ] 1 2E+06 1 2E+06
TRICHLOROPHENOL, 2.4,6- NS B 5
ANADIUM Nvl s
INYL CHLORIDE V]G 2 2E+D1 2 2E+)2 9 8E+02
LENES** viL 1.6E+05 1.6E+05 1 6E+HI5
[EINT W S

1 “Reswanhal® achon Jovels generally considersd adequate for other sensitve uses (e.g , day-care cenlars, hospilals, ete.)

High permeability soll modal. One meter dry sandy soil (92% sand, 5% silt, 3% clay} over one meter moist claysy loam {33% sand, 34% silt, 33% clay).
. Low/Moderate permeability soil model One meter dry loamy sand (83% sand, 11% silt, 6% clay) over one maier maoist silt {7% sand, 87% silt, 6% clay).
. For mn¢lusion in Tier 1 achion leveis, all groundwater assumed to potentially migrate under a residental area. Achon levels for protection

of indoor air under a residential exposure scenanc camed forward for use at beih residential and commercral/industnal sites {see Tabla [ senes).

ction level for high-permeabiiity vadose zone soils and rasidental land use used as default for screening purposes (refer to Table D-1a and D-1b)
on levels calcuiated using spreadhseet provided with User's Guide for the Johnson and Etlinger Indoor Air modef (1991} for Subsurface Vapor
intrusion into Buildings (USEPA 2001). Assumed vadose-zone thickness/depth to groundwater three melers. See Appendix 1 taxt for model details.
Physical state of chemical at amiient condittons (V - valatile, NV - nonvolatile, S -solid, L - liquid, G - gas).

Chemical considered to be “volatila™ if Henry's number (atm m3/mola) >0 00001 and molecular weight <200

Dibromochloromethana, dibromochloropropane and pyrene considered volatie for purposes of modeiing (USEPA 2002).

arget cancer nsk = 1E-06 unless otherwise noted, Target Hazard Quotient = 1 0; TCE target cancer nsk = 1E-05.

Nonchlonnated VOCs (except MTBE) adjusted upwards by factor of tan ta account for assumed biodegradation in vadose-zone pnor to emission
t surface.

Use Soll Gas): Chemical constants not avalable for modeling. Use scil gas data to evaluate potential indoor-air impact concems.

Notes for Red Hill Site
" Indicates petraleum-ralated or potentally patroleum-related EAL
Numbers in shaded column to be used for scresning

INTERIM FINAL - May 2005
Hawal'i DOH Page 3 of 3 Table C-1a (GW to IA)
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TABLE C-1b. SOIL ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
(volatile chemicals only}
(Use with Soil Gas Screening Levels for sites with significant VOC releases)

'Residential
Physical Exposure
ONTAMINANT State {mg/kg)
CENAPHTHENE v[Is 1.3E+02
CENAPHTHYLENE v s (Use soit gas)
| CETONE viL 5 6E+03
| LDRIN NI s
%NTHRACENE v]s 6.1E+00
{IANTIMONY NV] S
IARSENIC NV] S
[BARIUM Nl S " pearat
[HBENZENE* v]L 5.3E-01 T A OB 008
{IBENZO{a)ANTHRACENE N S
ENZO(a)PYRENE NvV] S
ENZO(b)FLUORANTHENE N S
ENZO(g,h.)PERYLENE N] S
ENZO{k)FLUORANTHENE NV] S
ERYLLIUM N S
IPHENYL, 1,1- v]s {Use soil gas)
IS{2-CHLOROCETHYL)ETHER v L 6.7E-03
IS(2-CHLORCISOPROPYL)ETHER viL {Use soil gas)
IS(2-ETHYLHEXYL)PHTHALATE NT S
ORON N S
ROMODICHLOROMETHANE v L 2.3E-02
ROMOFORM NV] S
[IBROMOMETHANE A K 8.6E-01
(lCADMIUM 1 E
[ICARBON TETRACHLORIDE v]L 2.7E-02
{ICHLORDANE N S
JICHLOROANILINE, p- N S
ICHLOROBENZENE v]L 1.0E+01
JICHLOROETHANE vi]e 5.0E-01
ICHLOROFORM v]iL 1.8E-02
HLOROMETHANE v]aG 1.6E+01
HLOROPHENOL, 2- v L 3.4E+00
HROMIUM (Total) NV] S
HROMIUM Il NS
HROMIUM V! NV] S
NV] 8 (Use soll gas)
[ s
N S
YANIDE (Free) Nv] § {Use soil gas)
IBENZO(a,h)ANTHTRACENE NV S
IBROMO-3-CHLOROPROPANE, 1,2- v L {Use soil gas)
DIBROMOCHLOROMETHANE v]s 1.7E-02
DIBROMOETHANE, 1,2- v]s 7.2E-04
"%CHLOROBENZENE, 1,2- v]L 3.5E+01
DICHLOROBENZENE, 1,3- viL {Uss soil gas)
||pl:HL0ROBENZENE. 1,4- v][s 6.5E-02
DICHLOROBENZIDINE, 3,3- M E
[iDICHLORCDIPHENYLDICHLOROETHANE (DDD) N] S
fOICHLORODIPHENYLDICHLOROETHYLENE (DDEY [NV | S
[IDICHLORODIPHENYLTRICHLOROETHANE (DDT) NV] S
[[PICHLOROETHANE, 1,1- VL B8.6E+01
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TABLE C-1b. SOIL ACTION LEVELS

FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
(volatile chemicals only)
(Use with Soil Gas Screening Levels for sites with significant VOC releases)

'Residential ;. - Commercialindustrial
Physical Exposure i Exposure
ONTAMINANT State (mg/kg) S imgikg)
[IDICHLOROETHANE, 1,2- viL 1.66-02 L 5.6E.02.
[BICHLORGETHYLENE, 1.1~ v [L 3.5E+01 T 1 0EH02
[[DICHLOROETHYLENE. Cis 1.2- v L 6.2E+00 R 1,8E+01
HDICHLOROETHYLENE, Trans 1,2- v [ L 1.3E+01 3.6E+01
[IDICHLOROPHENOL, 2,4 1 IB i 1
IDICHLOROPROPANE, 1,2- vi]iL 2.1E-02 R 7.5E-02
[IDICHLORGPROPENE, 1,3- v IL 1.0E-01 3.6E-01
I IELDRIN Nv] S »
EIETHYLPHTHALATE NV] S )
IMETHYLPHENOL, 2.4- VIS
‘DIMELHYLPHTHALATE Nl s
DINITROPHENOL, 2,4- N[ S
IDINITROTOLUENE, 2,4 B e
[lEtOXANE, 1.4- Nv] L 7
[lbioxin (2.3,7,8-TCDD) N[ S
[ENDOSULFAN B .
IENDRIN N s o r
%YLBENZENE*"* viL 3.9E+02 e b o BIOEH02
[[FLUGRANTHENE N S '
|#FLUORENE vls 1,6E+)2 1,6E+02
|IHEPTACHLOR NS .
EPTACHLOR EPOXIDE N[ S )
|EEXACHLOROBENZENE N S
I[HEXACHLOROBUTADIENE NV] S
[IHEXACHLOROCYCLOHEXANE (gamma) LINDANE | NV | S
HEXACHLOROETHANE — N[ s
I INDENG(1,2,3-cd)PYRENE I B
HILEAD™ NV] S
[MERCURY NVl S
[METHOXYCHLOR B
ETHYL ETHYL KETONE v L 1.96+04 [T 4B
%ETHYL ISOBUTYL KETONE v L 1.7E+04 T . 1.7E+04
ETHYL MERCURY N S -
| ETHYL TERT BUTYL ETHER viL 1,6E+00 5.6E+00
[METHYLENE CHLORIDE viL 9.0E-01 32E+00
mnETHYLNAPHTHALENE {total 1- & 2-) v|s 1,1E+02 1.1E+02
OLYBDENUM N S
[NAPHTHALENE™™ v[s 1,BE+01 6.1E+01
[INICKEL NV S
[IPENTACHLOROPHENOL NV] S
[PERCHLORATE WIS
[PHENANTHRENE v]s (Use soil gas) {Use soil gas)
[PHENGL B )
[POLYCHLORINATED BIPHENYLS (PCBs) nwl s SE
[P YRENE v]s 8.5E+01 T 8.5E+01
[lSELENIUM N S T
ISILVER NV S
(ESTYRENE VIL 1.5E+03 1.5E+03
[ert-BUTYL ALCOHOL vy]L (Use sail gas) {ldse soil.gas)
ll:lr'ETRACHLOROETHANE. 1,1,1,2- viL (Use soil gas) {Use sail gas)
ETRACHLOROETHANE, 1.1,2.2- VL 7.2E-03 2.5E-02
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TABLE C-1b. SOIL ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
{volatile chemicals only)
(Use with Soil Gas Screening Levels for sites with significant VOC releases)

'Residential
Physical Exposure
State {mg/kg)
TRACHLOROETHYLENE viL 6.9E-02
HALL|UM N S
OLUENE*™ viL 6,56+02
OXAPHENE N[ S
|FPH {gasolines)™ vi]ilL {Use sail gas)
PH {middle distillates)™™ \' L (Use sail gas)
PH (residual fuels)™ Nv | LS
RICHLOROBENZENE, 1,24 v[L 1.6E+00
RICHLOROETHANE, 1,1,1- viL 3.9E+02
RICHLOROETHANE, 1,1,2- viL 2.6E-02
[FRICHLOROETHYLENE viL 3.6E-02
| RICHLORCPHENOL, 2,4,5- vl]s 9.5E+01
%IC HLOROPHENOL, 2,4,6- NV S
I ANADIUM NV S _
INYL. CHLORIDE v]G 3.9E-02
LENES™ v]L 1.8E+02
E!mc NV]S —
Notes: —

1. "Residential” action levels generally considered adequate for other sensitive uses (8.g., day-care
centers, haspitals, etc.).

ion levels calculated using spreadhseet provided with User's Guide for the Johnson and Eftinger indoor Air
6l (1991) for Subsurface Vapor Intrusion Into Buidings (USEPA 2000 and updates).

0l model: Twa meters dry sandy soil (92% sand, 5% silt, 3% clay) diractly underiying building foundation.

hysical state of chemical at ambient conditions (V - volatile, NV - nanvoiatile, S -sold, L - liquid, G - gas).

hemical considered o be “volatile™ if Henwry's number (atm m3/mole) >0,00001 and molecular weight <200.
Dibromochloromethane, dibromochloropropane and pyrane considered volatile for purposes of modaling (USEPA 2002).
arget cancer nsk = 1E-06 unless otherwise noted, Target Hazard Quotient = 1.0; TCE target cancer risk = 1E-05.

- Nonchlorinated VOCs {except MTBE) adjusted upwards by factor of ten to account for assumed biodegradation in
adosa-zone prior to emission at surfaca.
Use Soil Gas): Chemical constants not available for medeling. Use soil gas data to evaluats potential indoor-air impact concemns

Notes for Red Hill Site
*** Indicates petroleum-related or potentially patroleum-related EAL
Numbers in shadad column to be used for screening
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TABLE C-2. "'SHALLOW SOIL GAS ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
(volatile chemicals only)

’Residential Exposure Commercial/industrial Land Use
Lowest Carcinogenic | Noncarclnogenic Wﬁm Carclnogenic | Noncarcinogenlc
Physical | Residential EHtects Effocts S Gl Effects Effects
CONTAMINANT State ugmy 1 (ugim’) {ugim*) mfm {ug/m*) {ug/m*)
CENAPHTHENE v]s 2 JE+05 2 2E+05 P EXOSTRT 6 1E+05
JACENAPHTHYLENE v]s 1 5E+05 1 5E+05 m‘iﬁggusm 4 1E+05
JACETONE viL 3 3E+06 3 3E+08 9 2E+06
fALDRIN nv| s
EANTHRACENE v]s 1 1E+06 1 1E+06 3 1E+06
HANTIMONY [ B
[IARSENIC NV] 5
[lBARIUM NV] S _
vijL 2 5E+02 2 SE+02 3 1E+04 11E+03 B BE+04
NV] S
[ B
BENZO(b)FLUORANTHENE NV] S
BENZO(g,h,)PERYLENE NV] S
BENZO(k)FLUIORANTHENE NV] S
BERYLLIUM NV] S
EHENYL, 1,1- V[s 18E+05 1B8E+05 5 1E+05
BIS{2-CHLORQETHYL)ETHER vijL 5 6E+00 5 GE+00 2 4E+01
IIBISEZ-CHLOROISOPRDPYL)E?HER v]L 1 9E+02 1 GE+02 1 5E+05 8 2E+D2 4 1E+05
BIS(2-ETHYLHEXYL)PHTHALATE N S
lIBORON NV] S
[IBROMODICHLOROMETHANE vilL 1 1E+02 1 1E+02 7 3E+04 4 6E+02 2 0E+05
LEIROMOFORM NV] S _ 5
BROMOMETHANE A K 5 1E+03 5 1E+03 ) AEX0ATTE 14E+04
fcADmMium NV 8 & T T
[ICARBON TETRACHILORIDE v]L 1 3E+02 1 3E+02 2 6E+03 msfdrﬂ @5 5 4E+02 7 2E+03
ICHLORDANE NV S
[CHLOROANILINE, p- Nv] S
IICHLOROBENZENE viL 6 2E+04 6 2E+04 mwlikosfi&m 1 7E+05
CHLOROETHANE v]ia 2 3E+03 2 3E+03 1 1E+07 R0 g EX05I 9 QE+03 3 0E+07
[ICHLOROFORM viL B 3E+01 8 AE+01 5 1E+04 NS ER02TEE 3 5E+02 1 4E+05
[ICHLOROMETHANE v]G 9 5E+04 9 SE+04 BRI 07 E+05 2 7E+05
{CHLOROPHENOL, 2- v]L 1 8E+04 1 BE+04 ERIsd 5304%5 5 1E+04
CHROMIUM (Total} NvV] S
IlCHROMIUM ] NV] S
HROMILM VI B
JICHRYSENE NV] S
ICOBALT NV] §
llcorPER NV] S
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TABLE C-2. 'SHALLOW SOIL GAS ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
(volatile chemicals only)

2Residentlal Exposure Commsrcialindustrial Land Use
Lowest Carcinogenic Noncarclnogenic Carcinocgenic Noncarclnogenic
Physical] Residential Effects Effacte Effects Effects
CONTAMINANT State (ugfm‘} (Hlm’) (ug/m? (%m’) (ugm’)
CYANIDE (Frea) . N s
DIBENZO(a,ANTHTRACENE Nv] S _
DIBROMO-3-CHLOROPROPANE, 1,2- v]IL 2 1E+02 2 8E+D3 2 1E+02 1 2E+04 6 BE+D2
||5IBROMOCHLOROMETHANE v]s 8 OE+01 8 OE+01 7 3E+04 3 4E+02 2 DE+05
DIEROMOETHANE, 1,2- v]s 3 4E+00 3 4E+00 9 5E+03 1 4E+01 2 YTE+04
II-DICHLOROBENZENE. 1.2- vl 2 1E+05 2 1E+05 5.8E+05
DICHLOROBENZENE, 1,3- VL 11E+05 1 1E+05 31E+05
"DICHLOROBENZENE. 1.4- v]s 3 1E+02 3 1E+02 1 1E+05 1 3E+D3 3 1E+05
J[PICHLOROBENZIDINE, 3,3- Nv] §
DICHLORODMPHENYLDICHLOROE THANE (DDD) Nv] S
DICHLORODIPHENYLDICHLOROETHYLENE (DDE) NvV] s
DICHLORODIPHENYLTRICHLOROE THANE (DDT) NV] S
DICHLORQETHANE, 1,1- viL 5 1E+05 5 1E+05 1 y 1 4E+08
DICHLOROETHANE, 1,2- v]L 7 4E+01 7 4E+01 5 1E+03 3 EX025EE 3 1E+02 1 4E+04
IDICHLOROETHYLENE, 1,1- VL 2 1E+05 2 1E+05 5 BE+05
[[DICHLOROETHYLENE, Cis 1,2- viL 3 TE+04 3 TE+04 1 0E+05
|IDICHLORDETHYLENE, Trans 1,2- viL 7 3E+04 7 3E+04 2 0E+05
DICHLORDPHENOL, 2,4- NV s :
||DICHLOROPROPANE, 1,2- vilL 9 9E+01 9 9E+(1 4 DE+D3 4 2E+02 1 1E+04
DICHLOROPROPENE, 1,3- v[IL 4 BE+02 4 BE+D2 2 1E+04 2 DE+03 5 8E+04
DIELDRIN N[ s
“DlETHYLPHﬁﬁLATE NV] S
DIMETHYLPHENOL, 2 4- vEs
DIMETHYLPHTHALATE N[5
IlDINITROPHENOI., 2,4- B
[IDINTTROTOLUENE, 2.4- NV S
[IDIOXANE, 1 4- N T
UDIOXIN (2.3,7,8-TCDD) NVY S
ENDOSULFAN NV 8
ENDRIN NV] S
I}E—THYLEENZEN_E“‘ VL 11E+06 1 1E+06 3 0E+06
{FLUORANTHENE NV] S
FLUORENE v]s 1 SE+05 1 5E+05 4 1E+D5
HEPTACHLOR N[ S
HEPTACHLOR EPOXIDE NI s
HEXACHLOROBENZENE Nv] s
HEXACHLOROBUTADIENE N[ S
HEXACHLOROCYCLOHEXANE {gamrma) LINDANE N[ s
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FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS

TABLE C-2. 'SHALLOW SOIL GAS ACTION LEVELS

(volatile chemicals only)

2Residential Exposure Commercialiindustrial Land Use
Lowest Carcinogenic Noncarcinagenic Lowest Carcinogenlc Noncarcinogenic
Physical Residential Effects Effects ci EHects Effecta
CONTAMINANT State {ug/m’) {ugim’) {ugim®) (ug/m?) {ug/m’} {ug/m’)
HEXACHLOROETHANE NI S
||rNIJ—‘c'N0(1.2.3-cd}PYRENE M B
BLEAD= NVE S
[mMERCURY NV] S
IMETHOXYCHLOR NVE S
|METHYL ETHYL KETONE vt 5 1E+06 5 1E+06 1,4E+07 14E+07
IMETHYL ISOBUTYL KETONE v L 3 1E+06 3 1E+06 8.8E+06 8 8E+06
IMETHYL MERCURY NV] 8§
[IMETHYL TERT BUTYL ETHER*** vt 7 4E+03 7 4E+03 3 1E+06 3AE+04 3 1E+04 8 8E+06
METHYLENE CHLORIDE v L 4 2E+D3 4 2E+03 3 1E+06 1.8E+04 1 BE+04 8 BE+06
|IETHYLNAPHTHALENE (tolal 1- & 2-) v S 1 BE+05 1 S5E+05 4 1E+05 4 1E+05
MOLYBDENUM B
||'NAPHTHALENE v ] 3 1E+03 3 1E+03 8.BE+03 B 8E+03
liNickeL N S
IPENTAGHLOROPHENOL N[ S
IPERCHLORATE NV] S
IPHENANTHRENE v[s 1 5E+05 1 5E+05 4.1E+05 4 1E+05
EPHENOL M B
HPOLYCHLORINATED BIPHENYLS (PCBs) NV] S
HPYRENE A E 1 1E+05 1 1E+05 3IE+05 3 1E+05
ISELENIUM NV S
lIsILvER NVE s
ISTYRENE VL 1 1E+06 1 1E+06 3.0E+06 3 OE+08
[fen-BUTYL ALCOHOL v[L 2 2E+03 2 2E+03 9 5E+03 9 5E+03
[TETRACHLORDETHANE, 1,1,1,2- v L 2 6E+02 2 BE+02 1 1E+05 1.4E+03 1 1E+03 3 1E+05
[TETRACHLOROETHANE, 1,1,2,2- v L 3 4E+01 3 4E+01 "2 2E+05 1.4E+02 1 4E+02 & 1E+05
TETRACHLOROETHYLENE vIL 3 2E+02 3 2E+02 3 7E+04 1 4E+03 1 4E+03 1 0E+05
[THALLIUM Nv] §
TOLUENE* v]L 4 DE+05 4 OE+05 1.1E+08 1 1E+06
[TOXAPHENE NV] 8
TPH (gasoclinas)™ \ L 5 1E+04 _51E+04 1.4E+05 1 4E+05
TPH {middle distiliates)™ v L 5 1E+04 5 1E+04 1.4E+05 1 4E+05
[TPH {residual fuels)™ Nv | Us
TRICHLOROBENZENE, 1,2 4- vl 3 7E+03 3 7E+03 1.0E+04 1 0E+04
ITRICHLOROETHANE, 1,1,1- Vi L 2 3E+06 2 3E+08 §.AE+D6 8§ 4E+06
[TRICHLOROETHANE, 1,1,2- \i L 1 2E+02 1 2E+02 1 5E+04 5.1E+02 5 1E+02 4 1E+04
TRICHLOROETHYLENE v][L 1 7TE+02 1 7E+02 3 7E+04 7 2E+02 7 2E+02 1 OE+05
TRICHLOROPHENQL, 2.4 5- v]s 3 TE+05 3 7E+05 1.0E+08 1 0E+06
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TABLE C-2. 'SHALLOW SOIL GAS ACTION LEVELS
FOR EVALUATION OF POTENTIAL VAPOR INTRUSION CONCERNS
(volatile chemicals only)

*Residential Exposure Commerclalindustrial Land Use
Lowest Carcinogenic | Noncarcinogenic |7 lowestifi] Carcinogenic | Noncarcinogenic

Physical] Reslidential EHects Effects Effects Effects

CONTAMINANT State {ug/m’) {ug/m®) (ug/m*) (uﬂ!mj_ {ug/m?)
IITRICHLOROPHENOL, 2.4,6- NV] §
[VANADIOM N[ S

IVINYL CHLORIDE {nonresidential exposure) vi[]G 4 2E+02 4 2E+(2 1 0E+05 1 8E+03 2 9E+D5

INYL CHLORIDE (resrdential sxposure) V3G 9 IE+01 9 IE+01 1 DE+D5 9 2E+02 2 BT_E+05

YLENES™ v L 1 1E+05 11E+05 3 DE+05
| NV] S

Notes:

1 Shallow s0il gas defined as sol gas sample data collected within 1 5 maters (five foet) from a building foundation or the ground surface Assumes very permeable (e g , sandy)

Il matenal 1s present below bullding foundation or could be present below future buildings following redevelopment Evaluation of deeper soll gas data (e g , >1 5m bgs) should be
rried out on a site-spacific basis

"Residential” achon levels generally considered adequate for other sensitive uses (e g , day-care centers, hospitals, etc )

Soil gas action levels intended to be protective of indoor air quality, calculated for volatie chemicals only

Physical state of chemucat at ambient condions (V - volatile, NV - nonvolatile, S - sold, L - iquid, G - gas)

hermical considered to be “volatile™ if Henry's number (atm m3/mole) >0 00001 and molecular weight <200

Dibromochloromethane, dibromochloropropane and pyrens considered volahle for purposes of modehng (USEPA 2002)

argat cancer risk = 1E-06 unless otherwise noted, Target Hazard Quotient = 1 0, TCE target cancer nsk = 1E-05

Residential soll gas indoor ar attenuation factor = 0 001 {1/1000) Commaercialindustnal soil gas indoor ar attenuation factor = 0 0005 {1/2000}

Sail gas action tevels do not address mass-balance 1ssues May be overly conservative for sites with low permeability shallow soils or imited soil mpacts and no groundwater
urca of VOCs

Indoor-alr sampling and/or passive vapor mitlgation measures may be prudent for sites where concentratlons of chemicals In soil gas approach but do not
xceed scresning levels,

Notes for Rad Hill Site
*** Indicates petroleum-related or potentially petroleum-related EAL
Numbers in shaded column to be used for screening
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TABLE D-2. SUMMARY OF DRINKING WATER ACTION LEVELS FOR HUMAN TOXICITY

{ug/L)
= ——
USEPA Region
USEPA IX Tapwater
Primary Goal
: Basis MCL (Table D-4) [Basis
noncarcinagenic efects 3.7E+02 noncarcinogenic effects
IACENAPHTHYLENE W 22aF %0288 noncarcinogenic effects 2.4E+02 noncarcinogenic effects
IACETONE EEESISEE0328  noncarcinagenic effects 55E+03  {ncncamminogenic effects
llaLbRIN EIA0E203%4m] carcinogenic effects 4 QE-03 carcinogenic effects
HANTHRACENE BE+03%%| noncarcinogenic effects 1 8E+03 noncarcinogenic effects
JANTIMONY EZ00FEIHI DOH Pnmary MCL 6.0E+00 1 5E+01 noncarcinogenic effects
||lARSENIC 1538 HI DOH Primary MCL 1 0E+01 4.5E-02 carcinogenic effects
ARIUM B8 HI DOH Primary MCL 2 0E+03 2.6E+03  |noncarcinogenic effects
| ENZENE*** Eﬁs{oﬁmiﬁ HIL DOH Pnmary MCL 5.0E+00 3.5E-01 carcinagenic effects
IBENZO{a)ANTHRACENE EEiI9i2E;02:38  carcinogenic effects 9.2E-02  carcinogenic effects
BENZO{a)PYRENE A0EL0MEEE{HI DOH Primary MCL 2.0E-01 9.2E-03  [carcnogenic effects
HRENZO{b)FLUORANTHENE _ e29:2Fi0223] carcinagenic effects 9.2E-02 carcinogenic effects
[IBENZO{g,h, )PERYLENE S HSE+035¥ ] noncarcinogenic effects 1 5E+03 noncarcinogeruc effects
IBENZO(k)FLUORANTHENE carcinogenic effects 9 2E-01 carcinogenic effects
|BERYLLIUM HI DOH Primary MCL 4.0E+00 7.3E+01  |noncareincgenic effects
JIBIPHENYL, 1,1- K7 310EX02i I noncarcinogenic effects 3.0E+02 noncarcinogenic effects
[IlBIS(2-CHLOROETHYL)ETHER carcinogenic effects 9.5E-03 |carcinogenic effects
lBIs{2-CHLORQISOPROPYL)ETHER STEL1EE  carcinogenic effacts 2.7E-01 carcinogenic effects
lIBIS{2-ETHYLHEXYL)PHTHALATE HI DOH Pnmary MCL 6 0E+00 4.8E+00 _ |carcinogenic effects
ORON AE#03§3 | noncarcinogenic effects 7.3E+03 noncarcinogenic effects
'EROMODICHLOROMETHANE SR (g| carcinogenic effects 1.8E-1 carcinogemt effects
[BROMOFORM HI DOH Pnmary MCL 1.0E+02 8.5E+00  |carcinogenic effects
[[BROMOMETHANE noncarcinogenic effects 8.5E+00  |noncarcinagenic effects
[lcADMIUM #1H! DOH Primary MCL 5.0E+00 1.8E+01  |noncarcinogenic effects
ICARBON TETRACHLORIDE : _o_:-_!azoom Hi DOH Primary MCL 5 OE+00 17E-01  |carcinogenic effects
[ICHLORDANE EZIH] DOH Pomary MCL 2.0E+00 1.9E-01 carcinogenic effects
[ICHLOROANILINE, p- noncarcinogemic effects 15E+02  |noncarcinogenic effects
llcHLOrROBENZENE QEX025%|H1 DOH Primary MCL 7 0E+02 1.9E+02 _ |nancarcinegenic effects
JICHLOROETHANE FAQEZ00E ] carcinogenic effects 3 9E+00 carcinogenic effects
lIEFCOROFORM DE%028%|HI DOH Primary MCL 10E+02 17E01 _ |carcinogenic effects
[[CHLOROMETHANE HEBE¥02M % Inoncarcinogenic effects 1.6E+02 noncarcinogenic effects
[[CHLORGPHENOL, 2- ERRI0E£0,18 ]| noncarcinogenic effects 3.0E+ noncarcinogenic effects
[lCRROMIUM (Totaly 10E 028 NI DOH Pimary MCL T OE+02 0.0E+00__|carcinagenic effects
flcHROMILM I R SISEX04%  noncarcinogenic effects 5.5E+04  |noncarcinogenic effects
[[CHROMIUM VI it E402388 noncarcinogenic effacts 1.1E+02 noncarcinogenic effects
[[CHRYSENE EE92ES00%5] carcinogenic sffects 9.2E+(0 carcinagenic effects
EoBALT B 7:3E5028 5 noncarcinagenic effects 7 3E+02  |noncarcinogenic effects
[icoPPeER B -3E£03 %5 |HI DOH Prnmary MCL 1.36+03 15E+03 _ |noncarcinogenic effects
YANIDE (Free) _ %230&02% HiI DOH Primary MCL 2.0E+02 7.3E+02 noncarcinogenic effects
DIBENZO{a,h)ANTHTRACENE : 9.2E-03 carcinogenic effects
I[DiEROMO-S—CH LOROPROPANE, 1,2- 4.0E-02 4 8E-02 carcinogenic effects
IDIBROMOCHLORCMETHANE 1 3E-01 carcinogenic effects
[IDIBROMOETHANE, 1,2- 56E-03  [carcinogenic effects
[IDICHLORCBENZENE, 1,2- 6.0E+02 37E+02  |noncarcnagenic effects
|ID|CHLOROBENZENE. 1,3 18E+02  |noncarcinogenic efiects
[IDICHLOROBENZENE, 1,4~ 7 SE+01 5.0E-01 carcinogenic effects
[[D'CHLCROBENZIDINE, 3,5 1.5E01 _ |carcnogenic efiects
DICHLGRODIPHENYLDICHLOROET HANE {DDD) 2.8E-01 carcinogenic effects
DICHLORODIPHENYLRICHLOROETHYLENE (DDE) 2.8E-01 carcinogeni; effects
[IDICHLORODIPHENYLTRICHLORGETHANE (DDT) Z0ED1 __ |caronogenic effects
IDICHLOROETHANE, 1,1- mﬂmm@ noncarcinogenic effects 8.0E+02 noncarcinogenic effects
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TABLE D-2. SUMMARY OF DRINKING WATER ACTION LEVELS FOR HUMAN TOXICITY

(ugiL)
e r—
: USEPA Region
Einal USEPA IX Tapwater
Action: Primary Goal
ONTAMINANT Levelz =4 Basis MCL {Table D-4) |Basis
ICHLORCETHANE, 1,2- RERE2E 0758 | carcinogenic effects 1 2E-01 carcinogenic effects
ICHLOROETHYLENE, 1,1- & 7:QEX008E| HI DOH Primary MCL 7 0E+00 34E+02 noncarcinogenic effects
|DICHLDROETHYLENE. Cis 1.2- PELZOEZOE 2 |H) DOH Pnimary MCL 7.0E+01 6.1E+01 noncarcinogentc effects
| ICHLOROETHYLENE, Trans 1,2- BE1IDE,02,58]HI DOH Primary MCL 10E+02 12E+G2 __|noncarcinogenic effects
ICHLOROPHENGCL, 2,4 W EX 0258 noncarcinogenic effects 1 1E+02 noncarcinogenic effects
JIDICHLOROPROPANE, 1,2- SI0EZQ0ESIHI DOH Primary MCL 5.0E+00 1.6E-01 carcinogenic effects
DICHLOROPROPENE, 1,3- EEX4I0EZ0)888 [carcinogenic effects "4.0E-01 carcinogenc effects
IEIELDRIN AE2EL037%  carcinogenic effects 4 2E-03 carcinogenic effects
||QIETHYLPH?HALATE AEEN4 I noncarcinogenic effects 2 BDE+04 noncarcinogeni; effects
|IDIMETHYLPHENOL, 2,4- BAT-IEE028# noncarcinogenic effects 7.3E+02  [noncarcinogenic effects
IDIMETHYLPHTHALATE BEa7EL055% noncarcinogenic effects 37E+05  [noncarcinogenic effects
|EINITROPHENOL. 2.4- ERTEEF0 1 noncarcinogenic effects 7 3E+01 noncarcinogenic effects
|D1NITROTOLUENE, 2.4~ 3HEL018 | carcinogenic effects 3 4E+01 carcinogenic effects
[IDIOXANE, 1,4 1E3008 ] carcinogenic effects 6 1E+00 carcinogenic effects
[IDIOXIN {2,3,7.8-TCDD) BMESIDES0SERIHIE DOH Primary MCL 3 0E-05 4 5E-07 carcinogenic effects
JIENDOSULFAN 2 E5028 Inoncarcinogenic effects 2.2E+02 noncarcinogenic effects
[ENDRIN BEZ:0E 00 5%|H) DOH Primary MCL 2.0E+00 T1E+01 __ |noncarcinogenic effects
THYLBENZENE™ SRTOE+022%]HI DOH Primary MCL 7.0E+02 1 3E+03 noncarcinogenic effects
| LUORANTHENE @ HIESEX03 A [noncarcnogenic effects 1 5E+D3 noncarcinogenic effects
LUORENE 2 4ER028  noncartinogenic effects 2.4E+02 noncarcinegenic effects
EETACH LOR EERALOED SR8 HI DOH Primary MCL 4 0E-01 1.56-02 carcinogenic affects
EPTACHLOR EPOXIDE F2.0€10 8| HI DOH Pnmary MCL 2 0E-01 74E-03  [carcinogenic effects
EXACHLORGBENZENE FEE1t0E 00 [HI DOH Pnmary MCL 1 0E+00 42E-02 _ |carcinogenic effects
FEMCHLMOBUTM!ENE B BIE20 1L | carcinogenic effects 8.6E-01  |carcinogenic effecis
HEXACHLOROCYCLOHEXANE (gamma) LINDANE JS83210EE0928 |HI DOH Primary MCL 2 0E-01 52E-02 carcinogenic effects
HHEXACHLOROETHANE B4 AEX008 ] carcinogenic effects 48E+00  [carcmogenic effects
| INDENO(1,2,3-cd)PYRENE . BRYOIOE (2% [carcinagenic effects 92E-02 _ |carcinogenic effects
AD™ ELISE+0PR|HI DOH Pnmary MCL 15E+01 0 OE+00 carcinogenic effects
MERCURY E2/0EX00E]IHI DOH Pnmary MCL 2.0E+00 5.8E+00Q noncarcinogemic effects
"ﬁETHOXYCHLOﬁ_ EE4'0EX0125]H1 DOH Primary MCL 4.0E+01 1.8E+02 noncarcinogenic effects
ETHYL ETHYL KETONE CFT:0E2031 [Inoncarainogenic effects 7 0E+03 noncarcinogenic effects
| ETHYL ISOBUTYL KETONE FB 2 0E X0 3085 | nOCarcInogenic effects ZO0E+03  |noncarcnogenic effects
[METHYL MERCURY FRaWE00ES| noncarcinogenic effects 37E+00  [noncarcinogenic effecis
{METHYL TERT BUTYL ETHER** L EX0235 ] carcinogemc effects 1 1E+1 carcinogenic effects
[IMETHYLENE CHLORIDE #P413EV0028%] carcinogenic effects 4.3E+00 carcinogenic effects
ETHYLNAPHTHALENE (total 1- & 2-} 290258 noncarcinagenic effects 2.4E+02 noncarcinogenic effects
|EOLYBDENUM SR 8EX021 | noncarcinogenic effects 1.8E+02  |noncarcinogenic effects
|[NAPHTHALENE*** FEiB2E 3005 noncarainogenic effects 6 2E+00  |noncarcinogenic effects
IINiCKEL [EREV0E£0288HI DOH Pnmary MCL 1.0E+Q2 7.3E+02  [noncarcinogenic effects
[IPENTACHLOROQPHENOL EERT0ER00EEIHI DOH Pnmary MCL 1.0E+00 56E-01 |carcinogenic effects
ERCHLORATE 3:7E£00% |noncarcinagenic effects 3.7E+Q0 noncarcinogenic effects
IIEHENANTHRENE SN £028¢ |noncarcinagenic effects "2 AE+02 noncarcinogeni; effects
HENOL BRI Ex04%E I noncarcinogenic effects 1.1E+04 noncarcinegenic effects
EOLYCHLORINATED BIPHENYLS (PCBs) S6E 5I0E0AEAE| HI DOH Primary MCL 5 0E-01 3.4E02 |carcinogenic efiscts
YRENE 1 8ER02 S Inoncarcinogenic effects 1.8E+02 noncarcinogenic effects
ELENILM ERESIOE L0122 |H) DOH Pnimary MCL 5.0E+01 1.8E+02 _ |noncarcinogenic effects
|EILVER TEL1E8E+02%% [noncarcinogenic effects 18E+02 _ |noncarcinogenic effects
IETYRENE EE20EX025ZIHI DOH Pnmary MCL 1 0E+(2 1.6E+03  [noncarcinogenic effects
rt-BUTYL ALCOHOL $a5 317 E00384 carcinogenic effects 3.7E+00 carcmogenf: effects
'EETRACHLOROEHANE, 1.1.1,2- BAEI01ET| carcinogenic effects 4.3E-01 [carcinogenic effects
ETRACHLOROETHANE, 1,1,2,2- F35:6E:0258  carcinogenic effects 5.6E-02 carcinogenic effects
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TABLE D-2. SUMMARY OF DRINKING WATER ACTION LEVELS FOR HUMAN TOXICITY

(ug/L)
USEPA Region
i USEPA IX Tapwater
Action Primary Goal
ONTAMINANT .., leveld; |Basis MCL {Table D4} |Basis
[TETRACHLORQETHYLENE 5:'_UE-,!’00,"",I|HI DOH Primary MCL 5.0E+00 1.0E-01 carcinogenic effects
THALLIUM §.22I0E+005 |HI COH Prmary MGL 2.0E+00 24E+00__[noncarcinogenic effects
TOLUENE™ - 1i0E+03] |HI DOH Prmary MCL 1.0E+03 7.2E+02 __|noncarcinogenic effects
[TOXAPHENE 5 30E+00x <JHI DOH Pnmary MCL 3 0E+00 5.6E-02 |carcinogenic effects
TPH (gasolines) L ROE02) "‘-f}nancarclnogemc effects 1.0E+02  |noncarcinogenic effects
[TPH (middie distillates)™ 1 '11!)5;02iﬂnoncarcmogenic effects 1.0E+02 |noncarcinogenic effects
[MPH (residual fuels)™* " Z0E#03"% “Jnoncarcinogenic effects 1.0E+03  |noncarcinogenic effects
|ITRICHLOROBENZENE, 1,2 4- -, . J20E+01, _]HI DOH Pnmary MCL 7 0E+01 7.2E+00 __ |noncarcinogenic effects
[ITRICHLOROETHANE, 1,1,1- T ZiDE+02:% JH! DOH Primary MGL 2 0E+02 3.2E+03 _ |noncarcinogenic effects
| RICHLOROCETHANE, 1,1,2- - 'SIDI:.'-!-OO' * |Hi DOH Pnmary MCL 5.0§ﬂ0 2 0E-01 carcinogenic effects
I: RICHLORCETHYLENE EESIDE+008%|HI DOH Prnmary MCL 5.0E+00 2 BE-02 carcinogenic effects
[TRICHLORCPHENOGL, 2,4,5- [~ GAE+02, “fnoncarcinogenic effects 6 1E+02 _ |noncarcinogenic effects
IERICHLOROPFIENOL, 2,4,6- b AE 00k [noncarcinogenic effects 37E+00  |nancarcinogenic effects
ANADIUM 3 7E+01 noncarcinogenic effects
| INYL CHLORIDE 2.0E+00 8.1E-02 carcinogenic effects
LENES*™ 1.0E+04 2 1E+02 noncarcinagenic effects
[IKINC 1.1E+04 noncarcinogenic effects
otes:

Used for development of groundwater and saill screening levels
PH -Total Petroleum Hydrocarbons Default toxicity-based action levels rounded to 100 ug/L or 1,000 ug/L, as shown
USEPA MCL: USEPA Primary Maximum Concentration Level,

Final health-based action level for dnnking water USEPA Primary MCL or USEPA Region IX Tapwater goal if no Pnmary MCL

Notes for Red Hill Site

*** Indicates patroleum-related or patentially petroleum-related EAL

Numbers in bolded column to be used for screening
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TABLE G-1. GROUNDWATER GROSS CONTAMINATION CEILING LEVELS
(groundwater IS a current or potential source of drinking water)

{ug/L)
[ Taste And —
Solubllity Odor Upper
NCONTAMlNANT i|Basis (1/2) Threshold Basis Limnit
[A"CENAPHTHENE 2.1E+03 2.0E+01 Ontario MOEE | 5.0E+04 ||
[ACENAPHTHYLENE 2.0E+03 - - 5.0E+04
[JACETONE f E+ % Taste & Odors | 5.0E+08 2.0E+04 Amoore & Hautala | 5.0E+04
[[ALDRIN liSE 53| Solubility 8.5E+00 1.7E+01 Ontaric MOEE | 5.0E+04
NTHRACENE £ Solubility 2.2E+01 - - 5.0E+04
|%MO NY 22 Upper Limit - - 5.0E+04
RSENIC :' 40 - - 5.0E+04
|EARIUM - - 5.0E+04
ENZENE™ _ 8.8E+05 1.7E+02 | Amoore & Hautala | 5.0E+04
I ENZO(a)ANTHRACENE 5.0E+00 - - 5.0E+04
|§ﬂ O(a)PYRENE 1.9E+00 - - 5.0E+04
ENZO(b)FLUORANTHENE 7.0E+Q0 - - 5.0E+04
[BENZO(g.h.)PERYLENE 1,3E-01 . - 5.0E+04
[BENZO(K)FLUORANTHENE 4.0E-01 - - 5 DE+04
[iBERYLLIUM - - 5.0E+04
[BIPHENYL, 1,1- 3.8E+03 5.0E-01 Amoore & Hautala | 5.0E+04
[iB1S(2-CHLOROETHYL)ETHER 8 6E+06 3.6E+02 | Amoore & Hautala | 5.0E+04
[EIS(2-CHLOROISOPROPYL)ETHER 8| Taste & Odors | 8.5E+05 3.2E+02 Ontaric MOEE | 5.0E+04
|BIS(2-ETHYLHEXYL)PATHALATE Solubllity 6.5E+02 - - 5.0E+04
[BORON - - 5.0E+04
|[BROMODICHLOROMETHANE 3.4E+06 - - 5.0E+04
[[BROMOFGRM 1.6E+06 5.1E+02 | Amoore & Haulala | 5.06+04
[IBROMOMETHANE 7.6E+06 - - 5.0E+04
licADmMIuM - - 5.0E+04
llcARBON TETRACHLORIDE 4.0E+05 5.2E+02 | Amoore & Hautala | 5.0E+04
[lcHLORDANE 2.BE+01 2.5E+00 Ontano MOEE | 5.0E+04
[lcHCORGANILINE, p- 1 3E+06 - - 5.0E+04
JICHLOROBENZENE 2.4E+05 5.0E+01 | Amoore & Hautala | 5.0E+04
JlCHLOROETHANE 2.9E+06 1.6E+01 Amoore & Hautala | 5.0E+04
[ICHLOROFORM 4.0E+06 2.4E+03 Amoore & Hautala | 5.0E+04
{CHLOROMETHANE 4.1E+06 - 5.0E+04
JICHLORGPHENOL, 2- 1.1E+07 1.8E-01 Ontario MOEE | 5.0E+04
ICHROMIUM (Total) - - 5.0E+04
lkcHROMILM I - - 5.0E+04
ICHROMIUM VI - - 5.0E+04
JICHRYSENE 8.0E-01 - - 5.0E+04
jlcoBALT - - 5.0E+04
IICOPPER 10E+03 | USEPA 2nd MCL | 5.0E+04
[CYANIDE {Fres) 5.0E+08 1,7E+02 | Amoore & Haulala | 5.0E+04
[IPIBENZO{a,h)ANTHTRACENE 2.5E-01 - - 5.0E+04
[[DIBROMO-3-CHLOROPROPANE, 1,2- 6.0E+05 1.0E+01 | Amoora & Hautala | 5.0E+04
IDIBROMOCHLOROMETHANE 2.2E+06 - - 5.0E+04
[IDIBROMOETHANE, 1,2- 1.7E+06 - - 5.0E+04
[PICHLOROBENZENE, 1,2- 7.8E+04 10E+01 | USEPA 2nd MCL | 5.0E+04
[IPICHLOROBENZENE, 1,3 7.8E+04 - - 5.0E+04
IIE)ICHLOROBENZENE 1,4- 3.7E+04 50E+00 | USEPA 2nd MCL | 5.0E+04
DICHLOROBENZIDINE, 3,3- 1.6E+03 - - 5.0E+04
“gICHLORODlPHENYLDICHLOROETHANE {DDD) 8.0E+01 - - 5.0E+04
ICHLORODIPHENYLDICHLOROE THYLENE (DDE) 2.0E+01 - B 5.0E+04 |
[IDICHLORCDIPHENYLTRICHLOROE THANE (DDT) 1.5E+00 3.5E+02 Ontano MOEE | 5.06+04 ||
ICHLOROETHANE, 1.1~ 2.5E+06 - - 5.0E+04
EICHLOROETHANE, 1.2- 700D 4.3E+06 7.0E+03 | Amoare & Hautala | 5.0E+04 |
ICHLOROETHYLENE, 1,1- SEX03E%| Taste 3 Odors | 1.1E+06 15E+03 | Amoore & Hautala | 5.0E+04
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TABLE G-1. GROUNDWATER GROSS CONTAMINATION CEILING LEVELS
(groundwater IS a current or potential source of drinking water)

(ug/L)
Taste And
Solubitity Odor Upper
|JCONTAMI NANT Levei|Basis (1/2) Threshold Basis Limit
ICHLOROETHYLENE, Cis 1,2- 4225 0ETOARE] Upper Limit 1 BE+06 - - 5.0E+04
ICHLOROETHYLENE, Trans 1,2- B 20E #0255 Taste & Odors | 3.2E+06 2.6E+02 | Amoore & Hautala | 5.0E+04 |
ICHLORDPHENOL, 2,4- 5% 3I0E01E | Taste & Odors | 2.3E+06 3.0E-01 Ontano MOEE | 5.0E+04
DICHLOROFROFPANE, 1,2 BB IO L0 b, Taste & Odors | 1.4E+06 1 0E+01 Ontano MOEE | 5.0E+04
HDICHLOROPROPENE, 1,3 KE5:0EX04522] Upper Limit 1 4E+08 - - 5.0E+04
[oECDRIN FRaIEZ01 2| Taste & Odors | 9.3E+01 4.1E+01 Ontano MOEE | 5.0E+04 ||
IDIETHYLPHTHALATE Btz 510E+04225] Upper Limit 4.5E+05 - - 5.0E+04
[IDIMETHYLPHENOL, 2,4- BFSOEL028E | Tasto & Odors | 3.9E+08 4.0E+02 Cal DHS AL 5.0E+04
[[DIMETHYLPHTHALATE @5 0E£042] Upper Limit 2.5E+06 - - 5.0E+04
INITROPHENOL, 2,4~ E#5:0E 045> Upper Limit 2.6E+06 - - 5.0E+04
IEINITROTOLUENE 2.4 B STOE S04 Upper Limit 14E+05 - - 5.0E +04
{OXANE, 1,4 BEF5:0F204%\:| Upper Limit 5.0E+08 2.3E+05 | Amoore & Hautala | 5.0E+04
IOXIN (2.3.7.8-TCDD) B T/DET03%5] Solubility 7.0E+03 - - 5.0E+04
NDOSULFAN BRTI6E 20055,| Salubility 7.5E+01 - - Is0E+04
ENDRIN EFAHER0152 | Taste & Odors | 1.3E+02 4 1E+01 Ontano MOEE | 5.0E+04
[IETHYLBENZENE™~ HR30E+0750| Tasle & Odors | 8.5E+04 3.0E+01 USEPA 2nd MCL | 5.0E+04
LUORANTHENE A AE3ER02728| Sotubility 1.3E+02 - - 5.0E+04
£ 915E 025 % Solubility 8.5E+02 - 5 5.0E+04
EPTACHLOR E2U2i0EX0 15| Taste & Odors | 2.8E+01 2.0E+01 Ontano MOEE | 5.0E+04
EPTACHLOR EPOXIDE B 1IBEF02EH  Solubility 1,8E+02 - - 5.0E+04
HEXACHLOROBENZENE [ Solubility 5 SE+01 3.0E+03 Ontario MOEE | 5.0E+04
HEXACHLOROBUTADIENE i[Taste & Odors | 1.0E+03 | 6.0E+00 Ontano MOEE | 5.0E+04 |
|HEXACHLORGCYCLOREXANE {gamma) LINDANE Solubility 3.5E+03 1.2E+04 Ontario MOEE | 5.0E+04
w-tEXACHLOROETHANE _ BE]Taste & Odors | 2.5E+04 1.0E+01 | Amoore & Hautala | 5.0E+04
INDENO{(1,2,3-cd)PYRENE mz}qs-o'ljgdlsmubuity 2.7E-01 - - 5.0E+04
EAD™* mszosﬂuﬁ‘- Upper Limit - - 5.0E+04
&CURY Upper Limit - - 5.0E+04
METHOXYCHLOR wg!gtzmam Solubility 2.0E+01 4.7E+03 | Amoore & Hautala | 5.0E+04
[METHYL ETHYL KETONE Y RRTAEY03 5| Taste & Odors | 1.3E+08 8.4E+03 | Amoore & Haulala | 5.0E+04
|METHYL 1SOBUTYL KETONE BEII3ER03E | Taste & Odors | 9.5E+06 1.3E+03 | Amoore & Haulala | 5.0E+04
METHYL MERCURY SIOE+04 L% Upper Limit - - 5.0E+04
|METHYL TERT BUTYL ETHER™ Taste & Odors | 7.56+07 50E+00 | Cal DHS 2nd MCL | 5.0E+04
IMETHYLENE CHLORIDE SE0METO3 3% Taste & Odors | 6.6E+06 9.1E+03 Ontano MOEE | 5.0E+04
IMETHYLNAPHTHALENE (total 1- & 2-) TDEH01%8 | Taste & Odors | 1.3E+04 1,0E+01 Ontario MOEE | 5.0E+04
IMOLYEDENUM 2825 10E 0458 Upper Limit - - 5.0E+04
[NAPHTHALENE™ {qre;foam Taste & Odors | 1.6E+04 2.1E+01 | Amoore & Hautala | 5.0E+04
l NICKEL 25| Upper Limit _ - - 5.0E+04
| PENTACHLOROPHENOL A58 Taste & Odors | 7.0E+06 3.0E+01 | Amoors & Hautala | 5.0E+04
[PERCHLORATE 5foe+m4& Upper Limit 1.0E+08 - - |s0E%04
"‘ELNANTHRENE g2 Solubility 4.1E+02 1.0E+03 Ontano MOEE | 5.0E+04
HENGL ms_,rofwegs, Taste & Odors | 4.0E+07 5.0E+00 Cal DHS AL 5.0E+04
OLYCHLORINATED BIPHENYLS (PCBs) ﬁﬁs&fﬁo‘mﬁ Solubility 1.8E+01 - - 5.0E+04
Soiubility 6.8E+01 - - 5.0E+04
ELENIUM EESI0EF04%8 Upper Limit - - 5 0E+04
ﬁ&_ wzﬁ Taste & Odors ~ 1.0E+02 USEPA 2nd MCL | 5.0E+04
22 1I0E¥0N R Taste & Odors | 1.6E+05 1.0E+01 USEPA 2nd MCL | 5.06+04
r-BUTYL ALCOHOL 045E| Upper Limit 5.0E+08 - - 5,0E+04
TRACHLOROETHANE, 1,1,1,2- Ea25:0E-0455| Upper Limit 1.5E+06 - - 5.0E+04
IFETRACHLOROETHANE, 1,1,2,3- ‘DE%0222| Taste & Odors | 1.5E+06 5.0E+02__| Amaore & Hautala | 5.0E+04
IF TRACHLORCETHYLENE A15TE 0258 Taste & Odors | 1.0E+05 1.7E+02 | Amoare & Hautala | 5.0E+04
HALLIUM HrE5i0E 0435  Upper Limit - - 5.0E+04
FoLUENE= B 4I0EY005;] Taste & Odors | 2.6E+05 4.0E+01 USEPA 2nd MCL | 5.0E+04
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TABLE G-1. GROUNDWATER GROSS CONTAMINATION CEILING LEVELS
(groundwater IS a current or potential source of drinking water)

(ught)
Taste And
Solubility Odor Upper
(1/2) Threshold Basis Limit
1 SE+03 14E+02 | USEPA 2nd MCL | 5.0E+04
PH (gasolines)~ 7.5E+04 1.0E+02 USEPA SNARL | 5.0E+04
EPH (middie distillates)™ =T 2.5E+03 1.0E-+02 USEPA SNARL | 5.0E+04
PH (residual fusisy~ Taste & Odors 2.5E+03 1.0E+H02 USEPA SNARL | 5.0E+04 |
RICHLOROBENZENE, 1,2.4- Taste & Odors | 1.5E+05 3.0E+03 USEPA (1995) | 5.0E+04
[ERICHLOROETHANE 1.1,1- Taste &Odars | 6.7E+05 9.7E+02 | Amoore & Hautala | 5.0E+04
HTRICHLOROETHANE, 1,1,2- 2.2E+06 - - 5.0E+04
ICHLOROETHYLENE 5.5E+05 3.1E+02 | Amoore & Hautala | 5.0E+04
I&ICHLOROPHENOL 24,5 6.0E+05 2.0E+02 Ontanc MOEE | 6.0E+04
RICHLOROPHENOL, 2,4,6- 4.0E+05 1.0E+02 Ontano MOEE | 5.0E+04
VANADIUM - - 5 OE+04
MINYL CHLORIDE 14E+06 3.4E+03 | Amoare & Haulala | 5 DE+)4
XYLENES™ 8.1E+04 2.0E+01 USEPA 2nd MCL § 5.0E+04
ZINC GOE+D3 | USEPA 2nd MCL | 5.0E+04
eferences:

nless otherwise noted, cniteria for drinking water taste and odor threshhold from summary in A Comptiation of Water Quality Goals
RWQCBCV 1998} or Ontaric MOEE if not available (MOEE 1998).
Upper limit of S0000 ug/L intended to limit general groundwater resource degradation (MCEE 1996)
1/2 solubility based on solubility constants in USEPA Regicn [X (USEPA 1998) or Ontario MOEE (MOEE 1996) If not available.
Notes:
iling Leval: lowast of 1)2 solubility, tasts and odor threshhold and 50000 ug/L maximum level
H -Total Petroleum Hydrocarbons. See text for discussion of different TPH categones.

H ceiling levels after Massachusetts DEP (MADEP 1597a).
PH Taste and Odor Thresholds based on USEPA Suggested-No-Adverse-reaction (SNARL} level for TPH diesel.

Notes for Red Hill Site
*** Indicates petroloeum-related or potentially petroteum-related EAL
Numbers in shaded column to be used for screeming
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ATTACHMENT B ~ INSTALLATION OF DEDICATED EQUIPMENT
1.1 Installation of Dedicated Pumps

Dedicated sampling pumps will be installed in five wells (RHMWO1 through -04 and 2254-
01) at the Red Hill Storage Facility {(RHSF). Table B-1 lists the well design specifications
and the pump model to be installed in each well. The pumps will be ordered pre-fabricated
to a tubing length to ensure the pump suction remains below the water table throughout the
expected range of water elevations in these wells. Installation will consist of unpacking the
pump assemblies, opening the monitoring wells, decontamination of pump assemblies,
installation of the pump assemblies in the wells, and testing the pumps.

Table B-1 Pump Installation Summary

Well Data/ID RHMWO01 RHMWO02 | RHMW(03 | RHMWO04 | 2254-01

Well Depth 120 140 160 340 1207
Well Diameter | 1-inch 2-inches 2-inches 2-inches 2-inches
Most Recent TBD TBD TBD TBD TBD
Depth to

Water

Pump Model | Sample-Pro | T1200 T1200 P1101HM | T1200
:/‘”

It is extremely important that accurate distances between the well top of casing and the
lowest expected water level be known before ordering the pump assembly packages. The
tubing lengths should be long enough so that the top of the pump is just beneath the water
when the water table is at the lowest expected elevation. This elevation could be estimated
by comparing current water levels in the monitoring wells selected for pump installation with
long term water level data from the Moanaula Monitoring Well, (well number 2153-09) and
the Halawa Deep Monitoring Well (well number 2255-33). Water levels during the drought
years of 1998 though 2001 will be extremely helpful for this assessment.

1.2 Unpacking Pump Assemblies

Sheet plastic shall be laid down prior to opening the packages to prevent contaminating the
pumps and hosing. Care shall be taken so the tubing is not damaged when opening the
package. An inventory shall be taken immediately upon opening the packages to ensure ail
parts are present.

1.3 Opening the Monitoring Wells
Prior to unlocking or removing the cover for the wells, the area around the well shall be

clean to prevent the introduction of debris into the well. Immediately after opening the vapor
cap on the well a PID measurement inside well bore will be taken and recorded. After the
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PID reading is taken, the depth to water level and depth to bottom of the well screen will be
taken.

1.4 Decontamination of Pump Assemblies

Prior to installation of the pump assemblies into the well, all pumps and tubing will be
cleaned in accordance with Appendix H, Standard Operating Procedures, Decontamination,
of the Red Hill Bulk Fue] Storage Facility Work Plan (TEC 2005) to prevent the introduction
of contamination into the well.

Installation of the Pump Assemblies in the Wells

Installation of the pumps are described in QED information bulletin Well Wizard Dedicated
Monitoring Systems — Installation Guide, and QED information bulletin “SamplePro %"
Portable MicroPurge Pump User's Guide. These documents can be found in Attachment B
of the Work Plan Addendum.

1.5 Testing the Pumps

The pumps are bladder pumps that operate with compressed air. Inside of the RHFSF
tunnel compressed air is currently available. An air line from the QED Model 10 Pump
Controller will be connected to air service line and to the pump. For wells RHMWO04 and
2254-01 a compressed gas bottle containing either clean and dry nitregen or carbon dioxide
will be used to power the pumps. A regulator will be used to ensure that the pressure to the
pump controller does not exceed 125 pounds per square inch (psi). The Model 10
Controller will be used with the pump in well 2254-01, while the pump in well RHMW04 will
be connected directly to the gas bottle regulator. The specific operating procedures for each
piece of equipment are listed below and presented at the end of this section:

s When working with compressed air always wear eye protection and secure
compressed air hoses.

¢ Do not disable the pneumatic pumps when they are connected to compressed
air.
Do not pump sand with these bladder pumps as this will damage the bladder.
It is critical that the air pressure driving the pump not be more that 10-15 psi
greater than the minimum requirement of 0.42 psi per foot of pump depth. It is
recommended that the air pressure be set at 15 psi initially, and slowly increased
in increments of 10 psi as needed until the water reaches the surface.
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ATTACHMENT C - GROUNDWATER SAMPLING
1.1 Groundwater Sampling

Groundwater sampling will continue on wells RHMWO1 through -04, and 2254-01. The
groundwater samples will be analyzed for petroleum-related constituents. The sampling will
be completed with dedicated pumps, and is outlined below.

1.2 Field Equipment

Field equipment that may be used during groundwater field activities for monitoring
purposes include:

» A water quality analyzer monitoring pH, specific conductivity, temperature, and
oxidation-reduction potential;
A colorimeter monitoring dissclved oxygen and turbidity,
Electronic water level indicator; and

¢ A dedicated sampling pump and associated equipment at each well.

The water quality analyzer will be calibrated daily according to manufacturer's guidelines
and procedures for each item of equipment stated. The accuracy of the turbidity function of
the colorimeter will be checked prior to each round of sampling and zeroed prior to reading
each sample.

1.3 Pre-Sample Operations

Prior to sampling, the weli caps will be removed and the organic vapor concentration at the
top of well bore will be measured. The organic vapor content in well will be measured with a
2020 photo-ionization detector (PID). The sample line of the PID will be inserted into the
water level indicator (WLI) and the display of the PID will be monitored until the display
stabilizes. The highest reading of the PID will be recorded on the Groundwater Sampling
Log data sheet found in Appendix H of the original work plan (TEC 20058). Once the PID
sample line is removed from the well, a depth from the top of the weill casing to the water
table will be measured. This will be done by lowering the cable of an electronic WLI until the
audio and visual indicators signify that the WLI probe has reached the water. The water-
level measurement will be read to the nearest 0.01 ft. Total depth (TD) will not be measured
to prevent the WLI cable from becoming entangled with the dedicated pump installed in
each well. It is assumed that the TD value will have not changed from that value measured
prior to pump installation.

1.4 Purging Prior to Sampling

Wells will be sampled using a dedicated pump system. This system will require a source of
compressed air. Inside of the RHFS tunnel, a compressed air supply line is usually
available and will be used. The Model MP10 Controller for the dedicated pumps will be
connected to the compressed air system with a filter and water trap in-line. QED information
bulletin, MicroPurge Basics — Model MP10 Controller (Attachment B) gives details on setting
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up and operating the controller. Outside of the tunnel and if compressed air is unavailable
inside the tunnel, a 200 scf compressed gas cylinder containing clean dry nitrogen or carbon
dioxide will be used. The compressed gas pressure will be reduced to 125 psig by use of a
regulator with high and low pressure gages attached to the cylinder. One cylinder should be
sufficient to sample two wells. The MP10 Controller will be connected to the dedicated
bladder pumps. Operation of the bladder pumps are described in:

e Model T1200 and P1101HM pumps, QED information bulletin, Low-Flow Purging
Procedure with MicroPurge Basics Equipment (Attachment B), and

¢ SamplePro %" - QED information bulletin, SamplePro % Portable MicroPurge
Pump User's Guide (Attachment B).

Table C-1 lists the wells to be sampled and the pump type in each well.

Prior to collecting a groundwater sample, the in situ groundwater in each monitoring well will
be removed, or purged via a dedicated bladder pump fitted with dedicated Teflon lined
polyethylene tubing. The purge water will be disposed in the RHSF oil/water separator
system. Field parameters such as pH, temperature, specific conductivity, dissolved oxygen,
reduction-oxidation potential, and turbidity will be measured using a water quality analyzer
and recorded at approximate five minute intervals on a Groundwater Sampling Log data
sheet. Purging shall be considered complete when field parameter measurements (i.e.: pH,
conductivity, etc.) stabilize within approximately 10% of the last three consecutive recorded
measurements for each well and turbidity is less than 5 NTU.

1.5 Sample Collection

Immediately following purging, each monitoring well will be sampled. The field sampling
report form to be used is provided in Appendix H of the original WP (TEC 2005). Information
regarding analyses is presented in Table 4-2 of the original WP (TEC 2005). All wells will be
sampled directly from the dedicated bladder pumps systems. Dissolved lead samples will
be placed in preservative-free bottles, and fillered at the lab. Sample containers will be
labeled with the date, sample identification number, type of analysis, and sampler's name.
The containers will then be placed on ice in sample coclers and transported under chain-of-
custody procedures to the certified laboratory for analysis. Groundwater samples will be
labeled and documented in accordance with SOPs presented in Appendix H of the original
WP (TEC 2005).

Tahle C-1 Summary of Groundwater Sampling Requirements
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Well RHMW01 | RHMW02 | RHMW{Q3 RHMWO04 2254-01
Sampling [ Dedicated | Dedicated | Dedicated Dedicated Dedicated
Method pump pump pump pump pump
Pump Sample- T1200 T1200 P1101HM T1200
Model Pro %"
Location Lower Lower Lower Access Rd, Lower Tunnel,
Tunnel, By | Tunnel, By | Tunnel, By | Near Adit6 Near Adit 3
Tank 1 Tank 6 Tank 14
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ATTACHMENT D - INSTALLATION OF ADDITIONAL SCIL VAPOR MONITORING
POINTS

1.1 Installation of Soil Vapor Monitoring Points

Soil Vapor Monitoring Points (SVMPs) will be installed in angled borings beneath tanks to
aide in the assessment of vapors. The soil vapor MPs will be installed inside each of the
chosen angled borings in the outer third, middle third, and inner third of the vadose zone
below the bottom of certain USTs. Typical construction details for installation are depicted at
the end of this section.

Since the existing casing ranges from 1.5 to 2 inches in diameter, construction of the
SVMPs will require close attention to the sizes of the required tremie pipe, MP diameters
and lengths in comparison to the existing slant boring casing inside diameters. Also, the
casing should be evaluated for contamination that may have entered through the screen and
pooled at the bottom. In general, the screens are 15 feet long and located at the outer third
of the borings. The screens will be cut, the casing removed and bentonite seals placed at
approximately 100 feet, 66 feet, 33 feet, sealing off the respective SYMPs. A bentonite seal,
steel identifier tags and a steel cap will also be placed at the surface.

The following steps should be taken when installing the MPs.

1. Ensure that instrumentation, material, and tools are onsite to complete each
installation;

a. approximately 200 feet of 1/4—inch soft copper tubing (100-foot, 60-foot, and 25-
foot sections [make sure each section is marked with depth using metal tag
labels]), with the bottom 10 feet drilled with 3/16-inch holes to allow vapor to
enter, and three check valves;

b. 120 feet of swabbing and casing assessment pipe (3/4-inch diameter), flush-

threaded;

casing swabs, 1.5- and 2-inch swabs to fit on the end of the tremie pipe for initial

cleaning of casing,;

120 feet of tremie pipe (3/4-inch diameter) flush-threaded;

cement, bentonite, and grout pump;

casing puller for 1.8- and 2-inch casing;

down-hole casing cutter to cut 1.5- to 2-inch casing at approximately 110 feet

from the point of entry (POE),

two 55-gallon drums to mix grout and to clean tremie

o

> @moen

2. Insert swab and assessment pipe to end of casing and draw vacuum to determine if
product is at bottom of casing. Collect preduct in 1-liter amber sampling jar. Remove
pipe and save swab for evaluation.

3. Insert downhole pipe cutter to endpoint of UST and cut internal casing at
approximately 110 feet from POE. Remove Pipe cutter from casing.
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4.  Break casing from surface seal and pull 5 feet into tunnel.

5. Insert grout tremie pipe to 110 feet from POE and plug end with approximately 4
gallons of grout (at 3.5 inch diameter borehole, 0.5 gallons per foot). Remove tremie
pipe and rinse.

6.  Pull casing to B0 feet from POE, cut off stick-up and discard.

7.  Insert 100-foot MP to 95 feet from POE, and insert foam borehole plug to 76 feet from
POE to stop bentonite.

8. Pull casing to 65 feet from POE, cut off stick-up and discard.

9. Insert grout tremie pipe to 63 feet from POE and plug end with approximately 7 feet of
#16-sized granular bentonite. Remove tremie pipe and rinse.

10. Pull casing to 60 feet from POE, cut off stick-up and discard.

11. Insert 680-foot MP tc 60 feet from POE.

12. Pull casing to 42 feet from POE, cut off stick-up, discard and insert foam borehole plug
to 42 feet from POE to stop bentonite.

13. Insert grout tremie pipe to 35 feet from POE and plug end with approximately 7 feet of
#16-sized granular bentonite. Remove tremie pipe and rinse.

14,  Pull casing to 25 feet from POE, cut off stick-up and discard.

156. Insert 25-foot MP to 25 feet from POE.

16. Pull remaining casing out of hole and discard.

17. Ensure steel well cover is in place.

18. Grout steel well cover in-place to 5 feet from POE.

19. Install check valves on each MP and metal labels on each point with depth indicated.

20. Allow at least 24 hours for grout to cure before sampling.

The SVMP detaiis will be documented in field notebooks.
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ATTACHMENT E - AQUIFER TESTING & FATE AND TRANSPORT
1.1 Aquifer Testing and Fate and Transport

Aquifer testing will be performed at the Red Hill Shaft (RHS) and monitored at various wells
in the vicinity. The University of Hawaii {(UH) will review relevant aquifer test data and in
consultation with TEC Inc. (TEC), Naval Facilities Engineering Command (NAVFAC),
Honolulu Board of Water Supply (BOWS), and the Commission of Water Resources
Management {CWRM) of the Department of Natural Resources (DLNR) provide technical
specifications for performing the aquifer tests. The information listed below contains the
general process for completing the physical testing. All information will be recorded on forms
(as appropriate) found in Appendix H of the original HSAP (TEC 2005), or in field log books.

1.2 Personnel Required For Pump Test Activities.

TEC will be the main contractor coordinating pump test activities. TEC will utilize a field crew
consisting of staff and senior level geologists to set up monitoring equipment, take
measurements and communicate with the project manager. The project manager will
coordinate pumping efforts between the pumping station operators and field crew. The
project manager will also coordinate information required to run the pump test successfully,
as provided from UH researchers. A preliminary listing of staff is listed below:

Jeff Hart, TEC Project Manager

Bob Whittier, TEC Hydrogeologist
Nicole Griffin, TEC Geoclogist
Shawn MacMillan, TEC Geologist
Paul Eyer, PWC Hydrogeologist
Chester Lau, BOWS Hydrogeologist
Kolja Rotzoll, UH Hydrogeologist

1.3 Equipment Required for Pump Tests

The aquifer testing will be accomplished by pumping from the RHS well 2254-01, and
possibly other wells. Water discharge will go directly into the storage system of the
respective water distribution systems, No additional pumps or storage equipment will be
required. TEC will provide water level monitoring equipment (data loggers and water level
meters) for the pumping and observations wells. Equipment and its use is listed below.

Recording Water Level Elevations in Monitoring Wells. Water level elevations will be
monitored with pressure recording data loggers. Prior to deployment of the data loggers
they will be calibrated by challenging the data logger output against know depths of
submersion of the data logger sensor. This will be done at a minimum of five points with the
data logger secured so that the distance between the sensor and the measurement datum
does not change during the test. If the data loggers have been in storage for a prolonged
period, the sensor portion of the data loggers should be submerged in water for two to three
days to recondition the sensing element. The water level in the reconditioning container
should be changed frequently to exercise the sensing element.
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Data Loggers. It is important that during the data logger recording period, the distance
between the data logger pressure sensor and the measurement datum does not change.
For these tests, the measurement datum will be the top of casing (TOC) of the well. Two
approaches can be taken depending on the geometry of the well.

The first approach is used in wells that are screened at the water table and only penetrate
the aquifer a short distance (as is the case in most environmental monitoring wells). The
distance between the TOC and the bottom of the screen will be measured accurately. The
data logger pressure sensor will be attached to stainless rod with the pressure sensing
element a measured distance from the bottom of the screen {0.05 ft has been used in
previous installations). The rod will have centralizers to keep the assembly approximate in
the center of the well bore. This will prevent the assembly from hanging up on the screen
should the data logger be removed to download data (which will be the case if the total
depth of the well is greater than the length of the data logger cable). Enough line will be
attached to supporting rod to reach to the top of the well. This line will attached to the well
cap so the vapor cap can seal the well from atmospheric pressure changes. One-eight inch
braided nylon cord provides a strong but light cord for deploying and retrieving the data
logger. Care must be taken to ensure that cord length is not too long as this result in it
becoming entangled in when a water level indicator is lowered to do measure the initial
water level to synchronize the data logger depths to actual depths. The starting data logger
recorded water level will be calculated using the following formula:

WLdI = TOCelev-DTW

Where:

WLdI = Water level elevation (ft msl)

TOCelev = The elevaticn of the top of well casing (ft msl)
Also:

WLd| = DLdpth+DLfctr
Where:

DLdpth = water depth measured by the data logger
DLfetr = a correction factor added to DLdpth to make the sum equal to WLdI

Also DLfctr should be very close to the follow formula:

DLfctr = TOC-TD+DLdpth+0.05 ft
Where:
TD = the distance between the TOC and bottom of the well screen.

The DLfctr will be added to all depths recorded by the data logger to convert depth to water
level elevation.

In wells where the distance from the water surface to the bottom of the well exceeds the
length of data logger cable (thus submerging the connector and damaging the data logger)
the data logger must be suspended in the water column. In this case the data logger will
again be attached to a rod with centralizers, but the line to the top of well will consisted of
3/32 stainless steel cable. This limits errors induced into the water level calculations due to
cable stretching after data logger deployment to negligible values.
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All data loggers should be installed about a week before the pumping test to ensure proper
operation and to measure background changes in water levels due to factors such as
barometric pressure changes, tidal fluctuations, and pumping from wells other than the wells
under test. This will require downloading and analyzing the background data before the
performing the pumping test. If possible an air tight cap will be placed on the wells with data
loggers to minimize the effect that barometric pressure changes will have on the water level
in the well.

Manual Measurements. To ensure capture of data in the event of an equipment malfunction,
and to capture data from wells that do not have data loggers installed, a depth from the top
of the well casing to the water table will be measured manually. This will be done by
lowering the cable of an electronic WLI until the audio and visual indicators signify that the
WLI probe has reached the water. The water-level measurement will be read to the nearest
0.01 ft. Total depth (TD) will not be measured to prevent the WLI cable from becoming
entangled with the dedicated pump installed in each well.

1.4 Attain Equilibrium Conditions

The pump test will most likely be run under conditions negotiated during the Pre-test Design
and Modeling. It is likely that conditions may include the following: pumps shut
off/equilibrium, from a designated pumping rate, etc. To achieve these conditions, the
following may be done: a shut down of the pumps, reduction of pumping rate, reduction of
water storage in systems, water level monitoring, etc. The days/hours required to achieve
this will be calculated prior to field activities.

1.5 Step Test

A step test would be done to observe the efficiency of the wells, predict the response of the
aquifer, and test/correct cperation of the equipment. The step test would occur after
attaining equilibrium conditions, Utilizing agreed-upon rates determined during Pre-test
Design and Modeling, the step test would start at the lowest rate and move to the highest
rate, with each rate being performed for a designated number of hours. Rebound would be
monitored for a designated number hours or until a certain percent recovery is achieved.
The time requirements and/or percent recovery will be calculated prior to field activities.

1.6 Aquifer Test

Utilizing information obtained from Pre-test Design and Modeling, as well as the step test,
the aquifer test will be conducted for a designated amount of time after the step test or when
equilibrium conditions have been achieved again. In order to initiate the aquifer test, the
TEC project manager will coordinate the field staff and pump station personnel to ensure the
precise rate and time of commencement for the pump test. The TEC project manager will
also ensure that optimum conditions are present (i.e., optimum water levels are present in
the storage system, the pumps are capable of running at the rate and duration required, the
monitoring equipment is correctly setup and operable, and staff are prepared). The
days/hours required to perform the aquifer test will be calculated prior to field activities.

Table E-1 Aquifer Test Monitoring Points
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Woell Elevation | DTW | TD Dist. From | Monitored | Method of
{ft msl) (ft) {ft) (2254-001) | during Monitoring
(ft) pumping
of
Red Hill Navy | 200 NA 210 | NA 2254-001 & | Data Logger
Pumping (shaft 2354-001
Station entrance)
(2254-001)
Halawa Shaft | 165 NA 183 | 4070 2254-001 & | Manual
(HS) (shaft 2354-001
(2354-001) entrance)
RHMWO1 2500 2254-001 & | Data Logger
2354-001
RHMWO02 87 103 | 3300 2254-001 Manual
RWMWO03 - 105 118 3800 2254-001 & | Data Logger
2354-001
RHMWO4 294 320 4400 2254-001 & | Data Logger
2354-001
OWDFMWA 700 2254-001 & | Manual
2354-001
OWDFMW2 700 2254-001 & | Data Logger
2354-001
Halawa Deep | 225 210 1575 | 3700 2254-001 & | Data logger by
Monitoring Well 2354-001 the CWRM
(2253-003)
Mont. Well near | 170 150 180 | 4500 2254-001 Data logger
TAMC
2254-02 200 176 210 300 2254-001 Data logger

Notes: DTW = Distance to water (ft)
TD = Total depth of well
msl = Mean sea level
170 = Probable elevations
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Red Hill Bulk Fuel Storage Facility

Table A1-2
Summary of Analytical Program for Groundwater Samples

1 = Anions by Method E300 include: Phosphate, Nitrate, Sulfate, Chloride, and Fluoride.

2 = Cations by Method SW846 6010B include: Sodium, Magnesium, Calcium, Potassium, and Strontium.
* Number of QC samples are estimated.
**One trip blank per cooler containing VOCs. Amount is estimated.

Pearl Harbor, Hawaii
Dlsslsl::;:::d Fi.e:ld Measurements
TPH- TPH- SVOC's Tetraethyl Pb | Dissolved EPA370.1/ . .
Sample DRO GRO VOCs 8270C {Total Lead| ASTM D3341 Pb Alkalinity | Methane | SM19 Auions Cations’ { Ferrous | Dissolved | Carbon Comments
Sample Description Type Matrix 8015B | 801SB 8260B SIM 60108 8™ 60108 E310.1 | RSK-175§ 45005ID E300 60108 Iron Oxygen | Dioxide
RHMWO1 N WG 1 ] 1 1 I 1 ! ! 1 1 1 1 1
RHMW02 N WG 1 1 1 1 1 1 1 1 1 1 1 | 1
RHIMWQ3 N WG 1 1 1 1 1 1 1 | 1 1 1 1 1
RHMW04 N WG 1 1 1 1 1 | 1 | 1 1 1 1 1
RHMW225401 N WG 1 1 1 1 i 1 1 1 1 1 1 1 |
Totals - Environmental samples 3 5 5 5 5 5 5 5 5 5 5 3 5
QC Samples*
Duplicates (RHGWAO1) FD wWQ 1 1 1 1 1 1 1 i 1 I 1 1 - FD (RHMW02)
Trp Blanks** TB wQ - - 1 - - - - - - - - - -
MS/MSD MS/SD wQ - - - - - - - - - - - - -
Equipment Blanks EB wQ - - - - - - - - - - - - -
Total QC samples 1 1 2 | 1 1 1 1 1 1 1 1 0
|Grand Total 6 6 7 6 6 6 6 6 6 6 6 6 5
Notes:
N Normal Sample EB Equipment Blank RHGWAO1 = (Duplicate Designation) Red Hill, Groundwater, Duplicate, Sequential Number
FD  Field Duplicate WG Groundwater
TB  Trip blank wQ Water Quality Sample
Pb Lead




Pearl Harbor, Hawaii

Table Al1-3
Summary of Analytical Program for Soil Vapor Samples
Red Hill Bulk Fuel Storage Facility

YOCs Comments
Sample Description Sample Type] Matrix TO-3*

RHSV01-25 N GS 1
RHSV(1-45 N GS 1
RHSV01-80 N GS 1
RHSV02-25 N GS 1
RHSV02-45 N GS 1
RHSV02-80 N GS 1
RHSV12-25 N GS 1
RHSV12-45 N GS 1
RHSV12-80 N Gs 1
RHSV13-25 N GS 1
RHSV13-45 N Gs 1
RHSV13-80 N GS 1
RHSV17-25 N GS 1
RHSV17-45 N GSs 1
RHSV17-80 N Gs 1
RHSV19-25 N GS 1
RHSV19-45 N GS 1
RHSV19-80 N GS 1
RHSV20-25 N GS 1
RHSV2045 N GS l
RHSV20-80 N GS i

Totals - Environmental samples 21

QC Samples (estimated numbers)

Duplicates FD AQ 2 RHSV21-0

Trip Blanks TB wQ -

MS/MSD MS/SD AQ -

Equipment Blanks EB wQ -

Totals - QC samples 2

Grand Total 23

N Normal Sample MS/MSD

GS Soul Gas EB

FD Field Duphicate AQ

TB Top blank w0

*With Naphthalene




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii
Reporting Limits and EALs for Method SW8015B
Volatile and Extractable Total Petroleum Hydrocarbons (TPH)

EAL -
EAL - EAL - Groundwater to
Water Reporting Limit Drinking | Groundwater | Indoor Air
— Water Final Final Low/Moderate
Action Ceiling Level | Permeability
Analyte RL Unit Level (ug/L) (ug/L) (ug/L)
Gasoline 0.1 mg/L 100 100 (Use soil gas)
Diesel 1 mg/L 100 100
Jet Fuel 1 mg/L
(Jet A, JP-4, JP-8) 100 100




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

Reporting Limits and EALSs for Method SW8260B Volatile Organics

Water Reporting Limit
EAL -
EAL - EAL - Groundwater to
Drinking | Groundwater Indoor Air
" | Water Final Final Low/Moderate
Action Ceiling Level | Permeability
Analyte RL Unit Level (ug/L) (uglL) (uEIL)

1,1,1,2-Tetrachloroethane 0.5 pg/L 0.431005398 50000 (Use soil gas)
1,1,1-TCA 1 pg/L 200 970 1330000
1,1,2,2-Tetrachloroethane 0.5 pg/L 0.056030702 500 246.0307555
1,1,2-TCA 1 pg/L 5 50000 632.9079709
1,1-DCA 1 ug/L 798.4375 50000 948022.452
1,1-DCE 1 pg/L 7 1500 105339.4428
1,1-Dichloropropene 1 pg/lL 0.395510836 50000 6197351072
1,2,3-Trichlorobenzene 1 ug/L
1,2,3-Trichloropropane 1 ug/L
1,2,4-Trichlorobenzene 1 pg/L 70 3000 18043.36313
1,2,4-Trimethylbenzene 1 ug/L
1,2-DCA 0.5 ng/L 0.123144399 7000 324.2467239
1,2-DCB 1 pg/L 0.00560307 50000 25.10158025
1,2-Dibromo-3-chloropropane 2 ug/L 0.04 10 (Use soil gas)
1,2-Dichloropropane 1 ng/L 5 10 360.7266883
1,2-Dibromoethane (EDB) 1 ng/L 0.00560307 50000 25.10158025
1,3,5-Trimethylbenzene 1 ug/L
1,3-DCB 1 pg/L 182.5 50000 (Use soil gas)
1,3-Dichloropropane 0.4 pg/L
1,4-DCB 0.5 pg/L 75 5 1391.59028
1-Chlorohexane 1 ug/L
2,2-Dichloropropane 1 pg/L
2-Chlorotoluene | ug/L
4-Chlorotoluene 1 png/L
Acetone 10 ug/L 5475 20000 281250060.4
Benzene 0.4 peg/L S 170 5653.750291
Bromobenzene 1 ug/L
Bromochloromethane 1 pg/L
Bromodichloromethane 0.5 ng/L 0.180744199 50000 509.8753841
Bromoform 1 ug/L 100 510
Bromomethane 3 pg/L 8.516666667 50000 8007.323929
Carbon tetrachloride 1 ng/L 5 520 88.60322709




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Buik Fuel Storage Facility
Pearl Harbor, Hawaii

Chlorobenzene 0.5 ng/L 100 50 168152.8788
Chlorocthane 1 pg/L 3.864186328 16 2578.467839
Chloroform 0.3 pg/L 100 2400 211.0949543
Chloromethane 1 ug/L 158.1666667 50000 41517.76778
cis-1,2-DCE 1 pg/L 70 50000 77348.5103
cis-1,3-Dichloropropene 0.5 ug/L 0.395510836 50000 619.7351072
Dibromochloromethane 0.5 ug/L 0.133406433 50000 372.1063516
Dibromomethane 1 ng/L

Dichlorodifluoromethane 1 pg/L

Ethylbenzene 1 ug/L 700 . 30 169000
Hexachlorobutadiene 0.6 pg/L 0.862010796 6

Isopropylbenzene 1 pg/l

Methylene chloride 1 pg/L 4.337860781 9100 12417.3004
Methyl t-butyl ether (MTBE) 5 pg/L 10.58847907 5 37699.82926
MEK (2-Butanone) 10 pg/l 6968.181818 8400 268000000
MIBK (methyl! isobuty! ketone) 10 ug/L 1993.015873 1300 19000000
n-Butylbenzene 1 ng/L

n-Propylbenzene 1 pg/l

m,p-Xylene 2 pg/L 10000 20 161000
Naphthalene 1 pg/L 6.224469562 21 31000
o-Xylene ] ng/L 10000 20 161000
p-Isopropyltoluene 1 pg/L

sec-Butylbenzene 1 pg/L

Styrene 1 pg/L 100 10 310000
TCE 1 ng/L 5 170 402.2093393
tert-Butylbenzene 1 pg/l

Tetrachloroethene I pg/L 5 170 402.2093393
Toluene 1 g/l 1000 40 526000
trans-1,2-DCE 1 pg/L 100 260 96961.00231
trans-1,3-Dichloropropene 1 ng/L 0.395510836 50000 619.7351072
Trichlorofluoromethane 1 ug/L

Vinyl chloride 1 pg/L 2 3400 98.79099838




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Bulk Fuel Storage Facility

Pearl Harbor, Hawaii
Reporting Limits and EALs for Method SW8270C
Semivolatile Organics
Water Reporting Limit FAL -
EAL - EAL - Groundwater to
Drinking | Groundwater| Indoor Air
Water Final Final Low/Moderate
Action Ceiling Level | Permeability
Analyte RL Unit Level (ug/L) (uEIL) (ug/L)

Base/Neutral Extractables
1,2,4-Trichlorobenzene 10 pg/L 7.0E+01 3.0E+03 1.8E+04
1,2-DCB 10 ug/L 6.0E+02 1.0E+01 1.6E+05
1,3-DCB 10 pg/L 1.8E+02 5.0E+04 {Use soil gas)
1,4-DCB 10 pg/L 7.5E+01 5.0E+00 1.4E+03
2,4-DNT 10 pg/L 3.4E+01 5.0E+04
2,6-DNT 10 ug/L
2-Chloronaphthalene 10 pg/L
2-Methylnaphthalene 10 pg/L 24E+02 1.0E+01 2.6E+04
2-Nitroaniline 50 ng/L
3-Nitroaniline 50 ng/L
3,3"-Dichlorobenzidine 20 ug/L 1.5E-01 1.6E+03
4-Bromophenyl phenyl ether 10 pe/L
4-Chloroaniline 20 pg/L
4-Chlorophenyl phenyl ether 10 pg/L
4-Nitroaniline 50 pg/L
Acenaphthylene 10 pg/L 2.4E+02 2.0E+03 (Use soil gas)
Acenapthene 10 pg/L 3.7E+02 2.0E+01 4.2E+03
Anthracene 10 pg/L 1.8E+03 2.2E+01 4.3E+01
Benzo(a)anthracene 10 pg/L 9.2E-02 5.0E+00
Benzo(a)pyrene 10 ng/L 2.0E-01 1.9E+00
Benzo(k)fluoranthene 10 ng/l 9.2E-01 4.0E-01
Benzo(b)fluoranthene 10 ug/lL 9.2E-02 7.0E+00
Benzo(g,h.i)perylene 10 pg/L 1.5E+)3 1.3E-01
Benzyl alcohol 20 _pg/L
Bis(2-chloroethoxy)methane 10 ug/L
Bis(2-chloroethyl) ether 10 pg/L 9.5E-03 3.6E+02 1 4E+02
Bis(2-chloroisopropyl) ether 10 peg/L 2.7E-01 3.2E+H02 (Use soil gas)
Bis(2-ethylhexyl) phthalate 10 pg/l. 6.0E+00 6.5E+02
Butyl benzyl phthalate 10 pg/L
Chrysene 10 pug/L 9.2E+00 8.0E-01 (Use soil gas)
Di-n-buty| phthalate 10 ug/L
Di-n-octyl phthalate 10 ng/l




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

Dibenzo(a,h)anthracene 10 ug/L 9.2E-03 2.5E-01

Dibenzofuran 10 ng/L

Diethyl phthalate 10 pg/L 2.9E+04 5.0E+04

Dimethyl phthalate 10 ug/L 3.7E+05 5.0E+04

Fluoranthene 10 pg/L 1.5E+03 1.3E+02

Fluorene 10 ug/L 2.4E+02 9.5E+02 1.9E+03
Hexachlorobenzene 10 pg/L 1.0E+00 5.5E+01
Hexachlorobutadiene 10 pg/l 8.6E-01 6.0E+00
Hexachloroethane 10 pg/L 4,8E+00 1.0E+01
Indeno(1,2,3-cd)pyrene 10 pg/L 9.2E-02 2.7E-01

[sophorone 10 pg/L

N-Nitrosodiphenylamine 10 ug/L

N-Nitrosodi-n-propylamine 10 ng/L

Naphthalene 10 ng/L 6.2E+00 2.1E+01 3.1E+04
Nitrobenzene 10 pg/L

Phenanthrene 10 ug/L 24E+02 4.1E+02 (Use soil gas)
Pyrene 10 ug/L 1.8E+02 6.8E+01 1.4E+02
[Acid Extractables —

2,4,5-Trichlorophenol 50 pg/L 6.1E+02 2.0E+02 1.2E+06
2,4,6-Trichlorophenol 10 g/l 3.7E+00 1.0E+02
2,4-Dichlorophenol 10 pg/L 1.1E+02 3.0E-01
2,4-Dimethylphenol 10 pg/L 7.3E+02 4.0E+02
2,4-Dinitrophenol 50 pg/L 7.3E+01 5.0E+04

2-Chlorophenol 10 pg/L 3.0E+01 1.8E-01 6.3E+04
2-Methylphenol 10 ng/L

2-Nitrophenol 10 pg/L

4,6-Dinitro-2-methylphenol 50 pg/L

4-Chloro-3-méthylphenol 20 ug/L

4-Methylphenol 50 ug/L

4-Nitrophenol 50 pg/L

Benzoic acid 100 pg/L

Pentachlorophenol 50 pg/L 1.0E+00 3.0E+01

Phenol 10 ng/L 1.1E+04 5.0E+00




Table A2-1
Laboratory Reporting Limits and EALs
Red Hill Bulk Fuel Storage Facility
Pearl Harbor, Hawaii

Reporting Limits and EALSs for Method SW6(10B

Water Reporting Limit EAL -
EAL - EAL - Groundwater to
Drinking | Groundwater| Indoor Air
Water Final Final Low/Moderate
Action Ceiling Level | Permeability

Analyte RL Unit _ |Level g/l)|  (ug/L) (ug/L)

Lead 0.025 mg/L 15 50000

Reporting Limits and EALs for Method TO-3
Water Reporting Limit] ¢ 11, _ g0l Gas

to Indoor Air
Lowest
Comm/Ind
Analyte RL ~Unit (ug/m’)
Benzene 0.001 ug/m3 0.33
Ethylbenzene 0.001] ugm’ 683
Toluene 0.001]  ug/m’ 298
Xylenes 0.001] ug/m’ 68
TPH-GRO (Assume MW=100) 0.025 ug/m3 35
Naphthalene ug/m’ 1.7

-



TABLE A2-2

Senslitivity Goals
Red Hill Bulk Storage Facllity
o Groundwater Satid
Method . Analyte (mgiL) (mg/Kg)
1SW-8468260B" |Benzene 0005 0.05
Toluene 10 16
Ethylbenzene 0.14 050
Xylene 10 23
MTBE 002 005
SW-846 8310 or |Benzo(a)pyrene 0 0002 1.0
SW-846 8270SIM"Acenaphthene 0.32 18
Fluoranthene 0013 11
Naphthalene 024 41
SW-846 6010B" [Lead {total) 0 0056 400
SW-846 8015  |Gasoline-range organics NS 5000
Diesel-range organics NS 2000
STM D3341°  |Tetraethyl lead 0.010 2.0

NS No standard.

' Hawan Administrative Rules, Underground Storage Tanks, Department of Health, Title 11, Chapter 281,

and MTBE DOH UST Policy Update dated Oct 16, 1998
2 ASTM D3311, Standard Method for Lead in Gasoline- lodine Monochlonne Method, ASTM Intemational



TABLE A4-1
Sample Containers, Preservatives, and Holding Times
Red Hill Bulk Storage Facility

Analysis Mothod Contalner’ Preservative Holding Time
Solid
GRO 80158 4 or 8 oz Glass Jar? Cool 10 4°C 14 days
DRO 80158 4 or 9 oz Glass Jar® Cool 10 4°C 14/40 days
BTEXMTBE 8260B 4 or 9 oz Glass Jar2 Cool to 4°C 14 days
PAH 8310 or 8270 SIM 4 or 9 oz Glass Jar® Cool to 4°C 14/40Q daysa
Lead 6010B 4 or 9 oz Glass Jar® Cool to 4°C 6 months
Tetraethyl Lead ASTM D3341 4 or © oz Glass Jar? Cool t0 4°C NS
Water Samples
GRO 8015B 3 —-40 mL Glass Vials, no | HCito pH<2, cool to 4°C 14 Days
headspace
DRO 8015B 2 -1 L Amber Glass Bottles | HCI to pH<2, cool to 4°C 14/40 days®
BTEX/MTBE 8260B 3 - 40 mL Glass Vials, no | HCl to pH<2, cool to 4°C 14 Days
headspace
PAH 8310 2 - 1L Amber Glass Bottles Cool t0 4°C 7/40 days®
8270 SIM 2 - 1L Amber Glass Bottles
Total Lead 60108 1-—250 or 500 mL HDPE HNQ; to pH<2, cool to 6 months
Dissolved Lead 1 =250 or 500 mL HDPE, 4°C
_ field filtered
Tetraethyl Lead ASTM D3341 1-250 mL HDPE Cool to 4°C NS

BTEX Benzene, Toluene, Ethylbenzene, Xylenes
DRO  Diesel-range organics

GRO  Gasoline-range organics

MTBE methyl tert-butyl ether

NS Not specified

PAH  polynuclear aromatic hydrocarbons

Notes"

' Double sample volume collected for MS/MSD

2 Multiple tests may be performed from the sample 4 or 9 oz. Jar, so ajar Is not needed for each individual test.
® Number of days from collection until extraction/number of days from time of extraction until analysis.



TABLE A5-1

Laboratory Quality Control Samples
Red Hill Bulk Storage Facility

o ' [Wo3: 3 Initlal [ Continuing]
Method | Duplicats (Blank Initial | Calibration | Calibration
Method Blanks' | Analyses'” | MS' Spike) | Surrogate | Calibration| Verification | Standard
o Every 10
GRO 1/Batch 1/Batch 1/Batch 1/Batch All Samples S-point 1/curve samples
Every 10
DRO 1/Batch 1/Batch 1/Batch 1/Batch All Samples 5-point 1/curve samples
Every 12
BTEX/MTBE 1/Batch 1/Batch 1/Batch 1/Batch All Samples S-point 1/curve hours
Every 12
PAH 1/Batch 1/Batch 1/Batch 1/Batch All Samples 5-point 1/curve hours
Instrument Every 10
Lead 1/Batch 1/Batch 1/Batch 1/Batch NA Specific 1/curve samples
Instrument Every 1
Tetraethyl Lead 1/Batch 1/Batch 1/Batch 1/Batch NA Specific 1/curve samples

' Batch1s equivalent to 20, or fewer, samples prepared and anlyzed together with common QC sampies.
2 Duplicate analyses might be laboratory duplicates, LCS/LCSD, andfor MS/MSD

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

DRO  Dpiesel-range organics
GRO  Gasoline-range organics

LCS  Laboratory control sample

MS  Matrix spike

MTBE Methyl tert-butyl ether
Not Applicable

NA

PAH  Polynuclear aromatic hydrocarbons
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SUMMARY OF EMERGENCY INFORMATION

Emergency Phone Numbers

Ambulance (Honolulu) 911
Fire Department 911
Police Department 911
Poison Control Center (808) 941-4411
Civil Defense (Honolulu) (808) 523-4121
Jeff Hart (TEC PM) (808) 528-1445
Karl Bromwell (TEC HSM) (808) 528-1445
Glenn Yoshinaga (NAVFAC Pacific PM) | (808) 472-1416
Victor Peters CIV FISC (Red Hill Health | (808) 473-2690
& Safety)

*Additional numbers in Sections 1.1 and 7.11.

Hospital Information

CIVILIAN HOSPITAL
Name: Kaiser Permanente Medical Center, Moanalua
Telephone: 834-5333
Address: 3288 Moanalua Road

Directions:  Exit and turn right onto Ala Kapuna Street. Use the east onramp to the
Moanalua Fwy. (#78) as if you were heading back to Honolulu town. Take
the Puuloa Road Exit and turn left at the stop light. Use the on-ramp to
your left to get back onto the Moanalua Fwy. going west and take the first
exit, Moanalua Road. Follow the blue Hospital signs, the hospital will be
on your right. Directions are included with Figure 3.
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1.0 INTRODUCTION

This site-specific Health and Safety Plan (HSP) Addendum has been prepared by TEC Inc.
(TEC) for Naval Facilities (NAVFAC) Pacific under Contract N62742-02-D-1802, Task Order
0007. 1t has been prepared under Contract No. N62742-02-D-1802, Amendment 6,
Revision 3 Dated 12 October 2005 for Contract Task Order 007 (CTO 007).The project
consists of a Site Investigation and Risk Assessment at the Red Hill Bulk Fuel Storage
Facility, herein referred to as RHBFSF, operated by the Fleet and Industrial Supply Center,
(FISC), Pearl Harbor, Hawaii.

This HSP Addendum has been prepared to perform site activities regulated by 29 Code of
Federal Regulations (CFR) 1910.120. Work conducted at the site will be in conformance
with this plan unless formally modified and approved via a Record of Change (ROC) form
found in Appendix 3: Project Forms.

This addendurn presents Phase || work activities. The following portions of the document
that do not have significant changes from Phase | activities will be listed as “No Change’
with a reference to the original document. Portions of the report that will change with Phase
11 activities will have the changes listed.

1.1 Background/Site History
No Change. Please refer to Section 1.1 of the original HSP (TEC 2005).
1.2 Site Description

No Change. Please refer to Section 1.2 of the original HSP (TEC 2005).

1.3 Scope of Work/Planned Site Activities

The objectives of Phase |l is to complete the following tasks:

¢ Install dedicated sampling pumps and water-level read-out equipment in the
wells.

Install additional seil vapor monitoring points (SVYMPs)

Sample SVMPs

Continue groundwater monitoring {(water levels, and sampling)

Conduct a closed-loop survey of sample points.

Conduct aquifer tests

Continue with data compilation and reporting tasks (fate and transport modeling,
database and reporting tasks).

Field duration for Phase 2 is undetermined at this time. TEC is the prime subcontractor,
and will coordinate necessary subcontractors, as required.
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1.4 General Information, Key Personnel and Responsibilities

SITE INFORMATION
Contract Task Qrder (CTO) Number.

Site Name: RHBFSF
Location:
Contact Number:

CLIENT INFORMATION

Navy Remedial Project Manager (RPM):
Contact Number

Activity Contact:

Contact Number:

Safety Officer

Contact Number:

PRIME CONTRACTOR INFORMATION

TEC Corporate H&S Manager:

Contact Number

TEC Program H&S Manager:
Contact Number:

TEC OHSC:

Contact Number:

TEC PM Manager:

Contact Number:
SUBCONTRACTORINFORMATION

Valley Well

Additional Subcontractors

007

Red Hill, Oahu, Hawaii

Lee Uyeda (808) 473-7830 (Pass and |.D.)
Sgt Grey (808) 471-4798 (Firing Range Supervisor)

Glenn Yoshinaga, NAVFAC Pacific
(808) 472-1416

Victor Peters CIV FISC

(808) 473-2690

Victor Peters CIV FISC

(808) 473-2690

Ellen Graap Loth

Tel (434) 205-4446
Fax {(434) 295-5355
Karl Bromwell, M.P.H.
(808) 528-1445
Shawn MacMillan
(808) 528-1445

Jeff Hart

(808) 528-1445

Mike Sober
682-1767

TBD
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TEC Corporate HSM
Ellen Graap Loth
TEC HSM
Karl Bromwell
I T
TEC PM TEC OHSC
Jeff Hart Shawn MacMillan
Onsite Drilling Other
Subcontractor: Subcontractor: Subcontractors:
- AMEC - Valley Well - IDW
Drilling - Surveyor
- TBD
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TEC Corporate Health and Safety Manager (TEC Corporate HSM) ~ Ellen Graap Loth,
C.H.M.M.

Responsible for the general health and safety of all TEC employees and subcontractors.
The TEC Corporate Health and Safety Manager is responsible for approving and ensuring
implementation of the site HSP.

| TEC Regional Health and Safety Manager (TEC HSM) — Karl Bromweli, M.P.H. |

Responsible for the general health and safety of TEC employees and subcontractors for
project within the region. The TEC Health and Safety Manager (TEC HSM) is responsible
for approving and ensuring implementation and enforcement of the site HSP. The TEC
HSM has the authority to stop work activities if conditions become hazardous. Duties
include approving the Project Manager's selection of health and safety managers for job
sites; coordinating with subcontractor health and safety personnel, conflict resolution that
cannot be resolved in the field by the Onsite Health and Safety Coordinator.

rOnsito Health and Safety Coordinator (OHSC) — Shawn MacMillan

Reports to the TEC HSM and has the responsibility and the authority to develop, implement,
and verify compliance with the site HSP. The Onsite Health and Safety Coordinator (OHSC)
advises the TEC PM on all matters related to health and safety and has the authority to stop
all work if conditions are judged to be hazardous to onsite personnel or the public. The
OHSC is responsible for verifying personnel training and medical certifications; regularly
inspecting the site for hazardous conditions; and for assisting the Field Manager (FM) with
accident and near-miss investigations. Duties include recordkeeping; establishing work
zones, evacuation routes, and assembly areas; determining whether to maintain or modify
levels of protection provided in the HSP based on site conditions and monitoring data;
ensuring that protective clothing and equipment are properly selected, used, stored and
maintained.

| TEC Project Manager (TEC PM) — Jeff Hart, R.G.

Hires all subcontractors for the project and provides technical and Health and Safety (H&S)
control for the project. Provides and supervises OHSC. He is responsible for review and
approval of this HSP.
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trec Subcontractors

LS.ubcontractors = Valley Well Drilling, and Others TBD

Subcontractors report to the FM and are required to comply with this HSP and to correct any
unsafe acts/conditions that are identified by the OHSC and FM. Subcontractor's work
practices must aisc conform to standard industry practices and OSHA reguiations for their
respective professions. Equipment operators are responsible for the pre-use certification,
safe use, maintenance and daily inspection of their equipment. Subcontractors must not
begin work at a site until an orientation of site hazards and precautionary measures is
received by the OHSC and FM; the HSP has been reviewed and signed; and until job-
related medical conditions or restrictions (e.g., allergies, dighetes, lifting restrictions, etc.)
have been communicated to the OHSC.

Each subcontractor is responsible for participating in and enforcing the safety and loss
prevention programs established for the project that will cover all work performed by them
and their sub-subcontractors (if any). Each subcontractor shall designate a responsible
member of its organization whose duties shall include loss and accident prevention and who
shall have the responsibility and full authority to enforce the program. This person shall
ensure that all Subcontractor and Sub-Subcontractor employees understand and comply
with the safety programs. Subcontractor shall cooperate fully with TEC, other
subcontractors, and all insurance carriers and loss prevention engineers on loss and
accident prevention.

In order fo maintain a safe work place for individuais working and visiting the project site, the
following items establish the minimum Subcontractor responsibilities toward achieving the
project safety goals. Each Subcontractor is responsible for the content listed in this policy:

1. Subcontractor shall perform all parts of its contract while assuming total
responsibility for complying with all applicable federal, state, local and U.S. Army
Corps of Engineers safety, health and environment standards, regulations, rules
or guidelines.

2. Subcontractor shall maintain documentation at the project site and/or home office
that verifies that its safety, health and environment program is on-going and is in
current compliance with applicable federal, state, local, and project safety
regulations, rules or guidelines. Documentation shall be made available upon
request by TEC.

3. Subcontractor shall ensure that all places where members of the Project work force
are directed or permitted to perform work shall be constructed, equipped, arranged,
operated and conducted to provide reasonable and adequate protection to the
safety and heaith of employees and others and protection of the environment.

4. Subcontractor shall not direct, or permit an employee to work under conditions that
are not in compliance with or that are prohibited by any applicable federal, state,
and local safety standards, regulations, rules or guidelines.
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10.

11.

12.

Subcontractor shall initiate and maintain an accident (injury and iliness) prevention
program for the duration of the project which shall include, but not be limited to,
active participation by the Subcontractor's project managers, superintendents,
office staff and foremen. Subcontractor shall be responsible for this program's
implementation and continued compliance,

Subcontractor shall initiate and maintain a Safety, Health and Environment training
program which shall include active participation by the Subcontractor's project
managers, superintendents, office staff and foremen. Subcontractor shall be
responsible for this program’s implementation and continued compliance therewith.
Subcontractor shall provide initial safety orientations to new employees upon arrival
to the job-site. At a minimum, orientations shall include training on principle safety
hazards, personal protective equipment requirements, rules and limitations on
equipment operations and what to do in case of injury or illness and location of
medical station(s). Orientations shall also record each employee's required
attendance at weekly (at least) "tool box" safety meetings and each employee's
obligation to report observed or known unsafe conditions or practices to the
empioyees’ immediate supervisors and to TEC. (Depending on a Subcontractor's
chain of command, a Subcontractor's employees shall report their safety findings to
the next level of supervision or management).

Subcontractor Safety and Accident Prevention Representative shall investigate as
a minimum all incidents resulting in personal injury and/or hospitalization as well as
all incidences of property damage, fire and any third-party claim in an effort to
determine the causes thereof. Subcontractor's follow-up in connection with such
investigations shall consist of immediate corrective action to prevent similar re-
occurrences and a written report submitted to TEC within forty-eight (48) hours of
the event describing the same and detailing the corrective action taken. Such
report shall provide all relevant information regarding the accident in question,
including but not limited to, a fully detailed description of the incident and all
relevant statements of withesses. However, if death or serious injury or damage
has occurred, the accident shall be reported to TEC immediately by telephone or
messenger. Subcontractor shall maintain documentation related to injuries.
Subcontractor shall evaluate accident exposures that may arise from every portion
of the work prior to the start of the operation and follow-up with appropriate action
where required.

Subcontractor shall establish safety methods and good practices to be carried out
by its workers. Subcontractor shall have a written safety program and have it
made available to all of its employees. This written safety program shall be
available for review by the OHSC.

Subcontractor shall conduct daily inspections of its contracted activities and report
unsafe practices and/or conditions found, corrective recommendations, corrective
action taken and list all previous recommendations that may not have been
complied with at the time of inspection. Copies of said reports are to be available
for review by the OHSC.

Subcontractor shall provide adequate safety measures against occupational
disease exposures such as gases, fumes, dusts and chemicals that may be
injurious to the project work-force.
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13. Subcontractor shall provide personal protective equipment at the work area where

14,

15.

16.

17

18.

18.

20.

nheeded and required. Subcontractor personnel who have been provided personal
protective equipment by the subcontractor shall be instructed in proper equipment
use and be mandated by the subcontractor to utilize all such equipment,
Subcontractor shall be prepared to take immediate corrective action for
noncompliance that shall include dismissal if subcontractor's employee(s) refuses
to utilize the provided safety equipment.

Subcontractor shall not direct or permit an employee to use machinery or
equipment of which he has knowledge is not in good repair and/or in safe working
condition.

Subcontractor shall ensure that all safety devices and safeguards in use are sound
and operable.

Subcontractor shall ensure that damaged or unsafe equipment is removed from
service until it is repaired and restored to a safe operating condition. Unsafe
operations shall immediately be corrected to ensure protection of personnel and
property.

Subcontractor shall include all of its personnel (including office staff) in the project's
safety program.

Subcontractor shall designate a competent and responsible member of its
organization whose duties shall include loss and accident prevention and who shall
have the obligation and full authority to enforce the program. Subcontractor will be
required fo provide a specific name of that individual for each project. (For
definition purposes - "competent” shall mean ocne who is trained and capable of
identifying existing hazards in the surrounding working conditions which are
hazardous or dangerous to employees and who has authorization to take prompt
corrective measures to eliminate them.)

Federal and State regulations require each employer to have a Hazardous
Communications program in place. The project requires a complete library of
manufacturer's Material Safety Data Sheets (MSDSs) for all material
incorporated into the project process. The Subcontractor shall submit all MSDSs
for materials provided/used in the performance of this subcontract to TEC to
ensure completeness of this library. The Subcontractor shall maintain on site a
copy of hazardous communications program and a library of MSDSs for
materials provided/used in the performance of this subcontract. Subcontractor
shall submit its written HazCom program to TEC for record keeping purposes.

In connection with all work performed hereunder, subcontractor shall include
provisions for and shall comply with all Safety and Health Regulations of the
Occupational Safety and Health Act of 1970 (29 CFR 1926 and 1910), including all
amendments and modifications thereto (hereinafter “OSHA"). In the event there is
a conflict between the safety and health provisions of federal, state/provincial or
local regulations, the more stringent applicable provision shall prevail.
Subcontractor acknowiedges and agrees that with respect to the scope of its work
under this subcontract, it shall comply with all obligations and assume al
responsibilities imposed upon the “controlling contractor” as such term is defined
and construed under all US OSHA rules and regulations.
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21. TEC reserves the right to withhold payment or to take other action as may be
necessary when the subcontractor or any tier of a sub-subcontractor is not in
compliance, non-receptive or uncooperative with the terms of these safety
requirements. Any and all direct or indirect costs associated with any action taken
by TEC as a result of subcontractor or sub-subcontractor non-compliance with
these safety requirements will be at the subcontractor's expense.

22. Subcontractor's principles, project manager, superintendent or foreman to whose
attention the existence of any unsafe device, operation, safeguard or equipment is
called, shall take immediate steps to remedy or remove the unsafe condition in
question.

In an emergency affecting the safety of life, the work, or adjoining property, the subcontractor,
without special instructions or authorization from TEC or other parties, shall take any action
necessary to prevent such threatened loss or injury.

Prior to the start of their work, all subcontractors shall submit the names of their authorized
and qualified Project Safety Representatives to the TEC Project Manager and OHSC. All
Subcontractor Project Safety Representatives shall be held accountable by their Companies
for the immediate correction of hazards and unsafe acts and compliance with their Company
Safety and Health and Hazardous Communication (HazCom) Programs, the project
documents, standards and all other federal, state, provincial and local codes, laws and
regulations by their employees and their subcontractors and suppliers, regardless of tier.

All subcontracting personnel are responsible for compliance with this HSP in its entirety.
Technical staff is expected to perform only those tasks they believe can be done safely and
for which they have been adequately trained. They are responsible for taking ail reasonable
precautions to prevent injury to themselves and to their fellow employees; for being alert to
potentially harmful situations; and to immediately report any accidents, near misses and/or
unsafe conditions to the OHSC or FM.

1.5 Required Onsite Postings

No Change. Please refer to Section 1.5 of the original HSP (TEC 2005).

1.6 Project Logs, Records and Reports

No Change. Please refer to Section 1.6 of the original HSP (TEC 2005).
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2.0 HAZARD EVALUATION

No Change. Please refer to Section 2.0 of the original HSP (TEC 2005).
2.1 Chemical Exposure

No Change. Please refer to Section 2.1 of the original HSP (TEC 2005).
2.2 Hazard Communication

No Change. Please refer to Section 2.2 of the original HSP (TEC 2005).
2.3 Physical or Operating Hazards and Control Measures

No Change. Please refer to Section 2.3 of the original HSP ({TEC 2005).

2.4 Field Task-Specific Hazard and Risk Analysis

Below are the tasks required to achieve the project objective. Each field task is analyzed for
its principal steps or subtask(s) and the specific methods, tools, and equipment necessary
for accomplishing the work. Based on this information, a task-specific hazard and risk
analysis has been prepared for each and is included in Appendix 5. Prior to beginning
project activities each work day, a safety briefing will be conducted to ensure that each
member of the project team is aware of the site-specific hazards and mitigation measures.

2.4.1 Mobilization and Demobilization

Mobilization of surveyors, site investigators with minimal additional equipment to locations
inside and outside the access tunnels will be required.

All mobilization/demobilization to be conducted within the access tunnels will anticipate the
following hazards:

¢ Explosive hazards associated with bulk fuel storage, therefore activities that
will create a spark or potential explosive hazard will not occur within the Red
Hill Tunnel without the written concurrence of the FISC Operations Manager.

e Low or potentially nonexistent lighting, therefore intrinsically safe flashlights
or other appropriate lighting should be available for use at all times;

» Specialized equipment will be utilized to transport supplies and equipment
into the access tunnel (such as hoists at Adit 3, use of the mechanized train
systern, and use of the mechanized elevator system), therefore assistance
from FISC personnel or specialized training will be required ensure proper
and safe use of this equipment;

e Working near other FISC Contractors in confined areas, therefore proper
communication with FISC supervisors and well-defined and delineated work-
space, with orderly marshalling and storage of supplies will be conducted;

+ Limited ventilation, therefore, intrinsically safe fans will be provided to ensure
proper ventilation in locations where strenuous activity is required;
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* Low overhead piping and superstructure along the access route to the work
space, as well as similar hazards within the workspace, therefore,
i. Hard hats will be worn at all times with the Access Tunnel
ii. Specific low lying hazard points will be clearly marked with bright paint
or caution tape.
¢ High-voltage overhead power conduit are energized along access routes and
within work space, therefore these active lines should be identified and
marked with appropriate signage
* Floor and near-floor areas along access route and work space is frequently
interrupted by metal grates, piping, train rails, and uneven flooring, therefore
routes to work areas should be well-defined, and slips, trips and fall hazards
should be identified and marked with the appropriate signage.

All mobilization/demobilization activities associated with work at the sampling location
adjacent to the active US Nawy firing range will anticipate the following site-specific hazards:
* Live ammunition fire may be ongoing at the firing range during activities,
therefore
i. open communication lines between the project team leader and the
firing range marshal will be maintained when entering the gated
facility;
ii. project related activities will be located in a protected area that is not
directly down-range from the live fire
+ Vehicular and possibly pedestrian traffic may pass adjacent to the project
area, therefore an access route must be adequate for traffic to utilize the
firing range without interfering with project activities
+ Intrusive activities are anticipated to occur in a grassy open area, therefore
materials will be marshaled in a well-defined level area and stored on pallets
or racks instead of directly on the ground.

2.4.2 Soil Vapor Monitoring Installation Activities

Soil vapor monitoring point (SVMP) installation and sampling activities will occur at three
locations within the lower access tunnel. All hazards and mitigation measures described in
Section 2.4.1 should be anticipated during these activities.

In addition, the following task-specific hazards may be anticipated:

¢ Noise associated with heavy equipment operation within close quarters of the
lower access tunnel, therefore ear plugs or muffs will be required while the
drill rig is in operation;

* Sampling locations within the access tunnel are inadequately lighted,
therefore intrinsically safe working lights will be located to fully illuminate the
work space but not impede the actions of the sampler;

« Sample locations are within the access tunnel are inadequately ventilated,
therefore intrinsically safe working fans will be located to circulate fresh air
through the work space;

+ Any activities that will require high pressure and high volume air compressor
fittings that may become loose and flail under the force of the emitted gas,
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therefore each hose coupling will be attached to a secure stable piece of
equipment using metal cables;

« QOrganic vapors from petroleum hydrocarbon releases will be encountered
when installing the scil vapor MPs and may be encountered when drilling
rock borings to install basal aquifer monitor wells, therefore borehole and
work space breathing zone wil! be monitored using a calibrated organic vapor
detector, such as a PID 2020 or similar.

» Benzene may be encountered in the organic vapors, therefore if vapor levels
are elevated above 5 ppm, a sample of the air will be tested using a Drager
tube to determine if benzene is present.

« Organic vapors may become explosive if concentrated enough, therefore
borehole and work space will be tested using a lower explosive limit (LEL)
meter and mitigation will occur when 10 percent of the LEL is observed.

¢« Sampling locations within the tunnel are highly restricted in the space
available, therefore all area within 15 ft of the equipment must remain clear
when not in use and a clear escape path must be available at all times.

« Tunnel sample focations are inadequately lit and/or ventilated, therefore
portable lights and fans will be set up to reduce the potential accidents. This
equipment will be set up 2 feet off the ground, 2 feet from the ceiling, and not
under a pipeline flange. The atmosphere will also be monitored so that it is
not operated under explosive conditions;

¢ Groundwater wells located within the lower access tunnel present a hazard
for fuels spilled in the tunnel to migrate into the basal aquifer inside the well
casing, therefore groundwater wells will be protected with a threaded steel
cap over the pressure cap.

s All wells inside the tunnel will be flush-mounted to eliminate mobility hazards.

24.3 Groundwater Sampling and Water Table Elevation Measurements

Groundwater sampling wilt occur at three distinct Red Hill locations:
1. Atthree wells located within the lower access tunnel;
2. Atthe Red Hill Navy Pumping Station Well 2354.001; and
3. Atwells located at ground surface.

Wells located with the Lower access tunnel are small diameter wells. V1D is a 1-inch
inside-diameter (ID) well that is currently sampled with a bailer. It is anticipated that the two
proposed wells will be 2-inch ID wells. Depth to water will range from about 100 feet to 120
feet. The following site-specific hazards can be anticipated at these locations:
¢ Equipment decontamination presents a hazard associated with exposure to
onsite chemicals and disposal of decontamination fluids, therefore, single-use
disposable equipment will be used such as bailers, filters, pressurized
syringes;
+« Pumping presents a hazard of exposure to contaminated groundwater via
splash; therefore Modified level D PPE will be utilized, including Tyvek suits,
taped outer gloves and water-proof footwear;
» Pumping presents a hazard associated with back strain at these depths as
well as exposure to contaminated groundwater via splash, therefore effort will
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be made to use correct lifting techniques when installing or removing the
equipment.

¢ Dedicated water level readout equipment will be installed for long-term
monitoring.

» Tunnel sample locations are inadequately lit andfor ventilated, therefore
portable lights and fans will be set up to reduce the potential accidents. This
equipment will be set up 2 feet off the ground, 2 feet from the ceiling, and not
under a pipeline flange. The atmosphere will also be monitored so that it is
not operated under explosive conditions;

» Exposure to potentially contaminated groundwater via volatilization to
breathing space presents a hazard, therefore air monitoring will be conducted
during the sampling event at wells that indicate high VOC readings when the
cap is removed;

o |DW purge water presents a hazard if left onsite in drums, therefore purge
water will be disposed of after each sampling event in the Red Hill Facility Oil
Water Separator.

The Red Hill Navy Pumping Station is located hydraulically downgradient from the Red Hill
Fuel Storage Facility and is a shaft well. Groundwater may be drawn from the onsite pumps
which feed the Navy consumers at between 4 mgal per day and 16 mgal per day or it may
be drawn from the manhole located in the floor of the pumphouse. Water that is collected
from the pump station may be influenced by the pumping system and not be representative
of the natural formation, especially for organic compounds. The following site-specific
hazards can be anticipated at this location in addition to the hazards mentioned above:

¢ Collecting water from the manhole may present a hazard of contaminating
the drinking water shaft if chemicals or contaminated equipment were to fall
through the manhole, therefore all equipment and chemicals will be stored at
least 15 feet away from the manhale opening, including sample hottles;

* Currently, sampling is done using a single-use disposable bailer that requires
the installation of a casing to ensure that groundwater is not contaminated
from the bailer as it touches the steel ladder frame, which presents a hazard
for dropping equipment, therefore effort will be made to install dedicated
pumps in these wells if long-term monitoring is recommended;

¢ Collecting groundwater in the pump room that may be occupied by onsite
workers presents a hazard to onsite workers, therefore prior communication
with the PWC technical lead will be part of the mobilization process to ensure
that sampling activities will not interfere with normal work routines.

Sampling at the ground surface wells will foliow the general SOPs, however, activities at the
upgradient well located adjacent to the US Navy firing range must account for the particular
hazards that are associated with activities at the firing range. The following site-specific
hazards can be anticipated at this location in addition to the hazards mentioned above:
« To avoid the potential hazards asscciated with live fire ammunition
= Field Crew will inform the range manager 24-hours prior to accessing
site;
= All field equipment will be located in an area that is blocked from live
fire by valley wall.
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2.4.4 Field Tasks, Methods and Equipment
The following tasks, methods and equipment are required for Phase i activities.
Field Task Principle Steps or Subtasks Required Methods,
Description Tools & Equipment
1. Mobilization and | a) Move equipment from dock area to work [ «  Flatbed truck

Demobilization

station

s Use of Hoist

b} Access the tunnels and set drill rig up ¢ Use of elevator
C) Stabilize drill + Use of diesel/
d) Breakdown rig, move to second site, electric train
and re-stabilize » Use of supplied
e) Equipment breakdown and movement electric and water
from tunnels to the dock.
2. Equipment a) Set up small decon area inside the s Deionized (D)
Decontamination tunnels water
b) Use a series of deionized water washes |« Spray bottles
with an isopropyl alcohol final rinse to
clean bore tube.
¢) Discharge decon water to floor drains
3. Soil Vapor a) Mobilize equipment and supplies « Tremie pipe
Installation b) Instailation of pre-casing and screen + Grout pump
¢) Cut and remove existing PVC sleeve « Casing puller
during installation « PVC puller
d) Perform grouting through tremie pipe « PVC cutter
e} Equipment breakdown and cleanup {innerfouter)
« Air monitoring
equipment
4. Ground Water a) Mobilize equipment and supplies « Singls-use
Sampling b) Calibrate and setup equipment disposable bailer,
c) Moniter air during sampling event glrt::'u?i;g d
d) Remoye cap and take water level syringes
elevation measurements . -
- . ) . « Air monitoring
e) Utilize single-use disposable bailers for equipment
ground water sampling
f) Dispose of IDW purge water in floor
drain
5. Surveying a) Mobilize equipment and supplies » _Air monitoring
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d) Complete a closed-loop survey

Field Task Principle Steps or Subtasks Required Methods,
Description Tools & Equipment
b) Calibrate and setup equipment equipment
c) Monitor air during sampling event + Survey
equipment

6. Soil Vapor e) Mobilize equipment and supplies
Sampling fy Calibrate and setup equipment
g) Monitor air during sampling event

h) Sample vapor points with Summa
canister

« Air monitoring
equipment
= Summa canisters

7. Aquifer Testing a} Mobilize equipment and supplies
b) Calibrate and setup equipment
c) Monitor air during sampling event

d) Remove cap and take water level
elevation measurements

e) Utilize dedicated pumps and water level
readout equipment

f) Dispose of IDW purge water in floor
drain

e Dedicated pumps
and water level
readout
equipment

« Air monitering
equipment

o Data loggers
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3.0 PERSONNEL PROTECTION

No Change. Please refer to Section 3.0 of the original HSP (TEC 2005).

3.1 Administrative Controls

3.11 Training

No Change. Please refer to Section 3.1.1 of the original HSP (TEC 2005).

3.1.2 Medical Surveillance

No Change. Please refer to Section 3.1.2 of the original HSP (TEC 2005).

3.1.3 Verification of Certifications

No Change. Please refer to Section 3.1.3 of the original HSP (TEC 2005).

3.1.4 Safe Work Practices (see also Appendix 7)

No Change. Please refer to Section 3.1.4 of the original HSP (TEC 2005).

3.1.5 Sanitation and lllumination

Supply potable drinking water in tightly closed containers that are clearly marked for their
intended use. Common drinking cups are prohibited; single-use disposable cups are
required. Provide or make available onsite toilet(s) and a field washing area with potable
water. Since the nature of this project is mobile and of a duration less than six months, no
permanent shower/change facility will be provided.

For outdoor work, it is anticipated that all site work will be conducted during daylight hours.
if circumstances arise in which field work is to be conducted before or after daylight, or
sunlight is obstructed, maintain illumination within all general site areas at or above 5 foot-
candles. All lights, cords, and power sources must be rated for outdoor use.

For indoor work, tunnel sample locations are inadequately lit, therefore portable lights will be
set up to reduce potential accidents. This equipment will be set up 2 feet off the ground, 2

feet from the ceiling, and not under a pipeline flange. The atmosphere will also be monitored
so that it is not operated under explosive conditions.

3.2 Engineering Controls

|Barriers and Signs ]

Erect barricades, traffic cones, and/or marking/caution tape at a safe distance from
excavations, pits, hazardous areas, and moving equipment in order to prevent unauthorized
access to work areas from vehicular and pedestrian traffic. Barriers will be appropriate for
the level of work activities and anticipated traffic. Signs will be conspicuously posted as:
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"Hearing Protection Required Bevond This Point") or equivalent.
Ventilation —|

Ventilation in the tunnel is supplied by large fans. The tunnel ventilation of tanks 1 through
16 consists of an air intake shaft between tanks 15 and 17, and four large fans. Eight small
fans at the cross tunnels of the upper tunnel provide air through ducts to the gauger
platforms on top of tanks 1 to 16. Supply air for these fans comes frem the upper tunnel.
For tunnei ventilation of tanks 17 to 20, supply air comes from an air intake vestibule. The
hoistway of elevator 73 also serves as an air supply shaft to the upper and lower tunnels.
There are ducts from the extremes of both tunnels back to an air plenum in the elevator
shaft, which leads to an exhaust fan above the machine room of the elevator. This exhaust
fan exhausts the upper and lower tunnels through a vertical exhaust shaft above the tanks
to daylight. The gauger platforms of tanks 17 to 20 are ventilated with ducts, which are
connected to the exhaust ducts that lead to the plenum.

The reconnaissance visit showed that there is an adequate air flow in the tunnels, and that a
blower would not be necessary for the scheduled driling work. However, tunnel sample
locations may be inadequately ventilated, and therefore portable fans will be set up to
reduce potential accidents. This equipment will be set up 2 feet off the ground, 2 feet from
the ceiling, and not under a pipeline flange. The atmosphere will also be monitored so that it
is not operated under explosive conditions.

An oxygen meter will be kept on site to monitor the oxygen levels, and prevent injury from
low oxygen.

[Shoring/Sloping/Benching ]
Trenching and shoring is not applicable for this project.

| Dust Suppression l

Dust suppression techniques will be employed to the greatest extent possible to minimize
the generation of dust/particulates and associated contaminates into the atmospheres.
Water is available at the site, from water spigots located on the side walls of the FISC
tunnel.

[Rinsate Collection/Containment |

Aquifer water and decontamination fluids will be directed into the drainage system contained
in the tunnels. The drainage system consists of a drainage pipe that runs the length of the
tunnels, covered by a grated metal top. Decon water has been approved to be diverted into
the drainage system as long as no soaps or detergents are in the water. Large equipment
will be decontaminated utilizing a steam cleaner outside of the tunnel and a deionized water
wash with isopropyl alcohol inside of the tunnels. There will be no collection point for the
water. Decon water will flow directly to the water station at the Red Hill facilities. Decon
water will be directed and disposed of in the same manner.

3.3 Personal Protective Equipment (PPE)

No Change. Please refer to Section 3.3 of the original HSP (TEC 2005).
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4.0 SITE CONTROL

41 Site Security

No Change. Please refer to Section 4.1 of the original HSP (TEC 2005).

4.2 Visitor Access

No Change. Please refer to Section 4.2 of the original HSP (TEC 2005).

4.3 Work Zones

No Change. Please refer to Section 4.3 of the original HSP (TEC 2005).

4.4 Communications

No Change. Please refer to Section 4.4 of the original HSP {TEC 2005).
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5.0 AIR SURVEILLANCE

5.1 Site Monitoring with Direct Reading Instruments

No Change. Please refer to Section 5.1 of the original HSP (TEC 2005).

5.2 Equipment and Quality Assurance/Quality Control (QA/QC)

No Change. Please refer to Section 5.2 of the original HSP (TEC 2005).

5.3 Air Sampling in Breathing Zone

No Change. Please refer to Section 5.3 of the original HSP (TEC 2005).

5.4 Action Levels

No Change. Please refer to Section 5.4 of the original HSP (TEC 2005).
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6.0 DECONTAMINATION PROCEDURES

No Change. Please refer to Section 6.0 of the original HSP (TEC 2005).

6.1 Personnel Decontamination

No Change, Please refer to Section 6.1 of the original HSP (TEC 2005).

6.2 Emergency Decontamination

No Change. Please refer to Section 6.2 of the original HSP (TEC 2005).

6.3 Disposal Procedures

No Change. Please refer to Section 6.3 of the original HSP (TEC 2005).
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7.0 EMERGENCY CONTINGENCY PLAN
No Change. Please refer to Section 7.0 of the original HSP {TEC 2005).
7.1 Pre-planning and general procedures

No Change. Please refer to Section 7.1 of the original HSP (TEC 2005).

7.2 Injury to Project Personnel or Visitors

7.2.1 First-Aid/CPR

No Change. Please refer to Section 7.2.1 of the original HSP (TEC 2005).
7.2.2 Response Procedures

No Change. Please refer to Section 7.2.2 of the original HSP (TEC 2005).
7.3 Natural Disasters

No Change. Please refer to Section 7.3 of the original HSP (TEC 2005).
7.4 Other Weather Related Emergencies

No Change. Please refer to Section 7.4 of the original HSP (TEC 2005).
7.5 Contingency Plan for Spill and Discharge of Hazardous Materials
No Change. Please refer to Section 3.1.4 of the original HSP (TEC 2005).
7.8 Fire or Explosion

No Change. Please refer to Section 7.6 of the original HSP (TEC 2005).
7.7 Accident Reporting and Recordkeeping

No Change. Please refer to Section 7.7 of the original HSP (TEC 2005).
7.8 Bloodborne Pathogen Exposure Control Plan (see Appendix 9)
7.8.1 Exposure Determination

No Change. Please refer to Section 7.8.1 of the original HSP (TEC 2005).
7.8.2 Exposure Control

No Change. Please refer to Section 7.8.2 of the original HSP (TEC 2005).
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7.9 Medical Facilities

No Change. Please refer to Section 7.9 of the original HSP (TEC 2005).

7.10 Emergency Services

No Change. Please refer to Section 7.10 of the criginal HSP (TEC 2005).
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7.11 Call List
{These numbers change w/o notice, please verify them before publishing them)
TITLE NAME TELEPHONE
NUMBER
TEC Corporate Health and Safety | Ellen Graap Loth (434) 295-4446
Manager
TEC Regicnal Health and Safety | Karl Bromwell {808) 528-1445
Manager
Onsite  Health and  Safety | Shawn MacMillan (808) 528-1445
Coordinator
TEC Project Manager Jeff Hart {808) 528-1445
Office HSC
NAVFAC Pacific RPM Glenn Yoshinaga (808) 472-1416
Activity POC (FISC) Vic Peters CIV FISC (808) 473-2690
Red Hill Health & Safety Vic Peters CIV FISC (808) 473-2690
Navy Firing Range Supervisor Sgt. Grey (808) 471-4798
Navy PAO(s) LCDR John Singley (808) 471-0281
Explosive Ordinance Disposal | Mobile Unit One (808) 474-3658
(EOD)
HIOSH State of Hawaii OSHA (808) 586-8110
{weekday)
(808) 586-9102
(weekend)
Add TEC insurance info
Hartford SRS** Lisa Rich or Addie Mckenzie | (808) 546-7206
(B00) 327-3636

* For TEC employees: In the event of an occupational accident or incident, please indicate to the
medical facility that this is a Workers' Compensation case; that your employer is TEC; and that the
insurance carrier is Everest National Insurance Company, Policy Number: 5300-00-00-38041. Claims
are received and processed at Gallagher Bassett Services, Inc.

** For AMEC employees: In the event of an occupational accident or incident, please indicate to the
medical facility that this is a Workers' Compensation case; that your employer is AMEC; and that the
insurance carrier is Hartford Specialty Risk Services, Account No. 77281. Claims are received at PO
Box 1140, Honolulu, HI 96807,

** Subcontractors will provide similar internal Workers' Compensation policy information; this should be
provided to the OHSC at the pre-work meeting.
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8.0 HEALTH AND SAFETY PLAN ADDENDUM ACCEPTANCE

| have had the opportunity to read and ask questions about this HSP Addendum. My
signature certifies that | understand the procedures, equipment, and restrictions of this plan
and agree to abide by them.

SIGNATURE* PRINTED NAME COMPANY DATE

* This acceptance form is required for all routine site staff and subcontracting personnel.
Visitors and non-routine subcontractors are required to receive and sign the appropriate
Health and Safety Orientation Form located in Appendix 3.
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APPENDIX 1
TABLES



No Change. Please refer to Appendix 1 of the original HSP (TEC 2005).



APPENDIX 2
FIGURES



No Change. Please refer to Appendix 2 of the original HSP (TEC 2005).



APPENDIX 3
PROJECT FORMS



No Change. Please refer to Appendix 3 of the original HSP (TEC 2005).



APPENDIX 4
MATERIAL SAFETY DATA SHEETS



No Change. Please refer to Appendix 4 of the original HSP {TEC 2005).



APPENDIX 5
TASK SPECIFIC HAZARD AND RISK ANALYSIS



1.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC Inc.

Evaluated by: Karl Bromwell | Date: 5/27/05

Task: Mobilization/Demobilization

UUS Navy Active Firing

Location: Red Hill Tunnel and adjacent to
Rang

e, Oahu, HI

Relative Risk Ranking: Low to Moderate

PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS
» Mobilization of supplies and equipment | Chemical Chemical
from dock area to work stations. « Chemical exposure {lubricants, hydraulic |e Nitrile gloves -inner
s Access the tunnels and firing range. fluid) e Nitrile gloves —outer
+ Set up equipment. o Active Fuel lines s Intrinsically safe “sparkless” tools (lights/fans
s Equipment breakdown and movement etc.)
from tunnelsffiring range to the dock. Physical
« Biological Physical
EQUIPMENT TO BE USED » Back strain (i.e. loading equipment) e PPE Level D includes:
+ Diesel/electric train ¢ Confined working space o  Work shirt and full length cotton pants or
» Elevator ¢ Firing range (active) coveralls, and leather gloves
o Flatbed truck » Electrical — energized equipment o ANS! safety-toed boots
e Hoist e Heat stress © ANSl hard hat
s Supplied electric and water « Heavy equipment operation o ANSI safety glasses
« Inadequate lighting o US EPA he_arlng. protection
» Noise >(85 dba) exposure = Open corr]munlcatlon with Navy personnel
» Overhead/underground utilities * Portable light sources ] ]
e Physical exertion/strain « Formal equipment certifications/inspections
« Slick/wet surfaces s Safe work practices
 Slips, trips, falls and protruding objects * Work zone will be taped/coned off and
 Uneven terrain {rail tracks etc.) appropna!te safe_ty signs pc_'sted
« Vehicle/pedestrian traffic s  Water/fluids available on-site
OTHER SAFETY EQUIPMENT INSPECTION REQUIREMENTS TRAINING REQUIREMENTS
¢ Hand/face washing supplies Conduct daily inspection of equipment ¢ Current 40 Hour HAZWOPER
¢ Equipment decontamination supplies * Equipment meets or exceeds e Equipment Operators should have current
s First aid kit specifications in Section 19 of U.S. Army training for operation
« Fire extinguisher Corp. of Engineers, Safety and Health » Daily health and safety tailgate prior to field

requirements EM 385 —
e Current U.S. Coast Guard (USCG)
Certificate of Inspection

activities to increase awareness
* Proper lifting technigue
o Diesel/electric train and elevator




2.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC Inc.

Evaluated by: Karl Bromwell | Date: 5/27/05

Task: Equipment Decontamination

Location: Red Hill Tunnel and adjacent to
US Navy Firing Range Oahu, HI

Relative Risk Ranking: Low

PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS
¢ Set up small decontamination area Chemical Chemical

inside the tunnels

» Use a series of deionized water washes
with an isopropyl alcohal final rinse to
clean bore tube

+« Discharge scap-free decon water into
the floor drainage area

EQUIPMENT TO BE USED

s+ Deionized (D) water
* Spray bottles

» Chemical exposure (petroleum, lead,
alcohol)

» Fire/explosion — Flammable materials

¢ Material contact

Physical
Biological

Confined working space
Electrical - energized equipment
Ground intrusion

Heat stress

Inadequate lighting
Overhead/underground utilities
Noise >(85 dba) exposure
Physical exertion/strain

Slick/wet surfaces

Slips, trips, falls and protruding objects
Uneven terrain

Nitrile gloves — inner

Nitrile gloves ~ outer

Intrinsically safe “sparkless” tools (lightsffans
etc.)

Upgrade to Tyvek (Modified Leve! D) to
minimize skin contact as necessary

Physical
e PPE Level D includes:

o Work shirt and full length cotton pants
or coveralls, and leather gloves
ANS)| safety-toed boots
ANSI hard hat
ANS1 safety glasses

o US EPA hearing protection
Open communication with Navy personnel
Formal equipment certifications/inspections
Safe work practices
Portabie light sources
Water/fluids available
Work zone will be taped off and appropriate
safety signs posted

O 0 0

OTHER SAFETY EQUIPMENT

INSPECTION REQUIREMENTS

TRAINING REQUIREMENTS

Hand/face washing supplies
Equipment decontamination supplies
First aid kit

Fire extinguisher

+ Conduct daily inspection of equipment

« Equipment meets or exceeds specifications
in Section 19 of U.S. Army Corp. of
Engineers, Safety and Health requirements
EM 385 -

+ Current USCG Certificate of Inspection

o Current 40 Hour HAZWOPER

s Equipment Operators should have current
training for operation

= Daily health and safety tailgate prior to field
activities to increase awareness




3.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC Inc.

Evaluated by: Karl Bromwell | Date: 5/27/05

Task: Soil Vapor Installation/Sampling
Actlivities

Location: Red Hill Tunnel and adjacent to US
Navy Firing Range Oahu, HI

Relative Risk Ranking: Low

Installation of pre-casing and screen
s Cut and remove existing PVC sleeve
during installation

Installation of annular material
Perform grouting activities through
tremie pipe

Collect sample in Summa canisters
Equipment breakdown and cleanup

EQUIPMENT TO BE USED

Tremie pipe

Grout pump

Casing puller

PVC cutter (inner/outer)

1 gpm/peristaltic pump

Summa Canisters

Air monitoring equipment
o Model 31 drager pump
o Hydrocarbon 2 drager tubes
o PID-2020IS
o LEL/O; meter - MX25R

+ Chemical exposure {petroleum hydrocarbon
releases, lead, calibration gases)
Firefexplosion — Flammable materials
Active Fuel lines

Material contact

Organic vapor (benzene)

Physical

Biological

Confined working space
Electrical — energized equipment
Firing range (active)

Heat stress

Inadeguate lighting

Noise >(85 dba) exposure
Overhead/underground utilities
Physical exertion/back strain
Slick/wet surfaces

Slips, trips, falls and protruding objects
Uneven terrain
Vehicle/Pedestrian traffic

PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS
* Mobilize equipment and supplies Chemical Chemical

e LEL/O, meter — air monitoring
* Nitrile gloves — inner
e Nitrile gloves - outer
» |[ntrinsically safe “sparkless” tools (lights/fans
etc.)
o Upgrade to Tyvek (Modified Level D) to
minimize skin contact as necessary
Physical
s PPE Level D includes:
o Work shirt and full length cotton pants
or coveralls, and leather gloves
o ANSI safety-toed boots
o ANSI hard hat
o ANSI safety glasses
o US EPA hearing protection

Open communication with Navy personnel
Formal equipment certifications/inspections
Safe work practices

Portable light sources

Water/fluids available

Work zone will be taped off and appropriate
safety signs posted

OTHER SAFETY EQUIPMENT

INSPECTION REQUIREMENTS

TRAINING REQUIREMENTS

Hand/face washing supplies
Equipment decontamination supplies
First aid kit

Fire extinguisher

+ Conduct daily inspection of equipment

+ Equipment meets or exceeds specifications
in Section 19 of U.S. Army Corp. of
Engineers, Safety and Health requirements
EM 385 -

e Current USCG Certificate of Inspection

¢ Current 40 Hour HAZWOPER

« Daily health and safety tailgate prior to field
activities to increase awareness

« Proper lifting technique




4.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC Inc.

Evaluated by: Karl Bromwell | Date: 5/27/05

Task: Ground Water Sampling

Location: Red Hill Tunnel, Navy Pumping
Station Well 2354.001, and adjacent to US
Navy Firing Range, Oahu, HI

POTENTIAL HAZARDS

Relatlve Risk Ranking: Low to Moderate

RECOMMENDED CONTROLS

Mobilize equipment and supplies
Calibrate and setup equipment (PID
near top of casing etc.)

Monitor air during sampling event
Remove cap and take water level
elevation measurements

Utilize single-use disposable bailers for
ground water sampling or dedicated
pump

Dispose of IDW purge water in oil water
separator.

EQUIPMENT TO BE USED
» Single-use disposal bailers, filters, and
pressurized syringes
s Air monitoring equipment
o Model 31 drager pump
o Hydrocarbon 2 drager tubes
o PID-20201S

?

Chemical

¢« Chemical exposure (petroleum
hydrocarbon release, lead, aicohol)

s Fire/explosion — Flammable materials

+« Material contact

+ Cross contamination hazard

¢ Organic vapor (benzene)

Physical

¢ Biological
¢ Confined working space

¢ Electrical -~ Energized equipment

+ Firing range hazards

¢ Ground intrusion

» Heat stress

¢ |nadequate lighting

¢ Overhead/underground utilities

+ Noise >(85 dba) exposure

+ Physical exertion/strain

+ Slick/wet surfaces

» Slips, trips, falls and protruding objects
» Uneven terrain

Chemical
Organic Vapor— air monitoring
Nitrile gloves — inner
Nitrile gloves — outer
Dedicated pumps, safeforganized work zone
practices
Intrinsically safe “sparkless” tools (lights/fans...)
Maodified Level D PPE: Tyvek suits, taped outer
gloves and water-proof footwear
Physical
e PPE Level D includes:
o Work shirt and full length cotton pants or
coveralls and leather gloves
o ANSI Standard steel toed work boots
o ANSI standard hard hat
o ANSI standard safety glasses
o US EPA standard hearing protection
« Safe work practices and proper communication
with Navy personnel prior to accessing sits.
+ Portable light sources
« Work zone will be taped off with hearing, head,
eye signs posted

OTHER SAFETY EQUIPMENT

INSPECTION REQUIREMENTS

TRAINING REQUIREMENTS

« Equipment decontamination supplies

o First aid kit (on-site and in vehicle)

s Fire extinguisher (on-site and in vehicle)
s Hand/face washing supplies

¢ Conduct daily inspection of equipment

+ Equipment meets or exceeds
specifications in Section 19 of U.S. Army
Corp. of Engineers, Safety and Health
requirements EM 385 -

e Current 40 Hour HAZWOPER

« Equipment operators should have current
training for operation

» Daily health and safety tailgate prior to field




| ¢« Current USCG Certificate of Inspection |

activities to increase awareness

5.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC Inc.

Evaluated by: Karl Bromwell | Date: 5/27/05

Task: Closed-loop Survey

Location: Red Hill Tunnel and adjacent to US

Relative Risk Ranking: Low

Transit

Level

Other surveying equipment

Air monitonng equipment

Modat 31 drager pump
Hydrocarbon 2 drager tubes
PID - 202018

LEL/O; meter - MX25R

(oo I ¢ + ]

Organtc vapor (benzene)

Physical

Biological

Confined working space
Electrical - energized equipment
Fenng range (active)

Heat stress

Inadequate lighting

Noise >(B5 dba) exposure
Overhead/underground utilities
Physical exertion/back strain
Slick/wet surfaces

Slips, tnps, falls and protruding objects
Uneven terrain
Vehicle/Pedestrian traffic

Navy Firing Range Oahu, HI
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS
+ Mobilize equipment and supplies Chemical Chermnical
=  Set-up calibrate equipment +  Chemical exposure (petroleum hydrocarbon releases, s LEL/O; meter — ar monitonng
+  Perform closed-loop survey lead, calibration gases) » Ntrile gloves — mner
+« Equipment breakdown and cleanup +  Fire/explosion — Flammabla matenals * Nitrnle gloves — outer
= Active Fuel ines » Intrinsicatly safe "sparkless” tools (lights/fans etc )
EQUIPMENT TO BE USED » Matenal contact s  Upgrade to Tyvek (Modified Level D) to minimize skin
L

contact as necessary
Physical
¢ PPE Lavel D includes
o  Work shirt and full length cotton pants or
coveralls, and leather gloves
o ANSI safety-toed boots
o ANSI hard hat
c ANSI safety glasses
¢ US EPA hearnng protection
Open communication with Navy parsonnel
Formal equipment certifications/inspactions
Safe work practices
Portable light sources
Water/fluids available
Work zone will be taped off and appropnata safety signs
posted

OTHER SAFETY EQUIPMENT

INSPECTION REQUIREMENTS

TRAINING REQUIREMENTS

Equipment decontamination supplies
First aid kit {on-site and in vehicle)

Fire extinguisher {(on-site and in vehicle)
Hand/face washing supphas

e  Conduct daily inspection of equipment

«  Equipment meets or exceeds specifications In Saction
19 of U S. Amy Corp. of Engineers, Safety and Health
requirements EM 385 -

»  Current USCG Certificate of Inspaction

e  Current 40 Hour/24 Hour HAZWOPER

+ Equipment operators should have current training for
operation

« Daily health and safety tailgate prior to field activities to

INncraasa awarenass




8.0 TASK SPECIFIC ACTIVITY HAZARD AND RISK ANALYSIS

Contract: N62742-02-1802 CTO 0007

Contractor: TEC inc.

Evaluatad by: Karl Bromwsll

| Date: 5/27/05

Task: Aquifer Testing

Locatlon: Red Hill Tunnel, Navy Pumping Statlon
Well 2354.001, and adjacent to US Navy Firing
Range, Oahu, HI

Relative Risk Ranking: Low to Moderate

EQUIPMENT TO BE USED

Single-use filters, and pressurized syringes
Dedicated pumps, water level raadout equipment
Air monitoring equipment

o Model 31 drager pump

o Hydrocarbon 2 drager tubes

o PID-2020IS

PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS

+ Mobilize equipment and supplies Chemical Chemical

s Calibraie and setup aquipment {PID neartopof |= Chemical exposure (petroleum hydrocarbon releass, | ¢  Orgamic Vapor— air monitonng
casing etc ) lead, alcohol) ¢  Niinle gloves — innar

+  Monitor air dunng sampling event s  Fire/expiosion — Ftammabile materials « Nitnle gloves — outer

= Remove cap and take water level elevation ¢ Material contact +« Dedicated pumps, safe/organized work zone practices
measurements s  Cross contamination hazard s Ininnsically safe “sparkiess” tools (ights/fans...)

*  Utilize dedicated pumps and water level readout | «  Organic vapor (benzene) + Modified Level D PPE- Tyvek suits, taped outer gioves and
aquipment water-proof footwear

+  Dispose of IDW purge water in oil water Physical
separator Biological Physical

L J

s Confined working spacs .
» Elactrical — Energized equipment
*  Finng range hazards
*  Ground intrusion

s Heat stress

»  |nadequate lighting
+ Qverhead/underground utlities

*  Noise >(85 dba) exposure

+  Physical exertion/strain

» Slick/wet surfaces

»  Slips, tnps, falls and protruding objects
+«  Uneven tarrain

PPE Level D includes
o Work shirt and full length cotton pants or covaralls
and leather gloves
ANSI Standard steal toed work boots
ANSI standard hard hat
ANSI standard safety glasses
US EPA standard heanng protection
Safe work practices and propar communication with Navy
personnsl pror to accessing site.
Portabla light sources
Work zone will be taped off with heanng, head, eye signs
posted

cC 000

OTHER SAFETY EQUIPMENT INSPECTION REQUIREMENTS TRAINING REQUIREMENTS

+« Equipment decontamination supplies s  Conduct dally inspection of squipment +«  Current 40 Hour HAZWOPER

+ First aid kit {on-site and in vehicle) ¢  Equipment meets or excaseds specifications in » Equipment operators should have current training for

=  Fire extinguisher {on-site and 1n vehicle} Section 19 of U S. Army Corp of Engineers, Safety operation

+ Hand/face washing suppliss and Health requirements EM 385 - + Daily health and safety tailgate pnor to field actwities to

»  Currant USCG Certificate of inspection

increase awareness




APPENDIX 6
HAZARDOUS COMMUNICATION PROGRAM



No Change. Please refer to Appendix 6 of the original HSP (TEC 2005).




APPENDIX 7
STANDARD SAFE WORK PRACTICES
AND SOPS



No Change. Please refer to Appendix 7 of the original HSP (TEC 2005).



APPENDIX 8
NATURAL DISASTER EMERGENCY ACTION
PLAN



No Change. Please refer to Appendix § of the original HSP (TEC 2005).



APPENDIX 9
BLOODBORNE PATHOGEN EXPOSURE
CONTROL PLAN



No Change. Please refer to Appendix 9 of the original HSP (TEC 2005).



