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1.0 INTRODUCTION

This Remedial Action Work Plan (Work Plan) has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the
National Aeronautics and Space Administration (NASA) under Contract Task Order (CTO) 0012 issued by
the Naval Facilities Engineering Command Mid-Atlantic under the Comprehensive Long-Term
Environmental Action Navy (CLEAN IIl) contract number N62472-03-D-0057. This work plan has been
developed to detail the procedures to be used during the implementation of enhanced bioremediation as the
remedial technology for the Waste Oil Dump (WOD) Site at the NASA Goddard Space Flight Center (GSFC)
Wallops Flight Facility (WFF) located in Accomack County, Virginia. The objective of the Remedial Action is
to reduce the concentrations of the volatile organic compound (VOC) benzene in site groundwater by
increasing oxygen levels to encourage growth of native microorganisms and increase the rate of
biodegradation and create favorable conditions to break down benzene into non-toxic forms, create an
oxygen-rich environment to cause arsenic to transform from soluble to non-soluble forms, and restore the
groundwater to drinking water standards and cleanup goals identified in the Record of Decision (ROD). This
Work Plan incorporates the results of a pilot study conducted at the Site from December 2008 through
January 2009.

11 DOCUMENT ORGANIZATION

Section 1.0 of this Work Plan presents this introduction, a brief site description, a summary of the pilot test
results, and the project scope. Section 2.0 describes the proposed field operations. Section 3.0 describes
management aspects of the project such as management structure, reporting requirements, and quality
assurance (QA) activities. The Pilot Study Report is presented as Appendix A. Post-injection groundwater

sampling will be addressed in a report under separate cover.

1.2 SITE OPERATIONS AND HISTORY

WEFF is located in Accomack County on the Eastern Shore of the Commonwealth of Virginia, see Figure 1-1.
The WOD is located at the northern end of Runway 17-35 on a peninsula-like feature adjacent to Little
Mosquito Creek (see Figure 1-2). The WOD was reportedly used for the disposal of waste oils and possibly
solvents from the 1940s through the 1950s. Reportedly, the site was used to dispose of excess waste oil
that could not be used for fire training activities. No records are available to determine the types and
guantities of materials disposed or the duration of this activity at the site. NASA conducted a removal action
in the area from November 12 to December 30, 1986 that included the excavation and removal of

approximately 180 cubic yards of impacted soils in four separate areas of the site.
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The southern half of the site is basically flat, with little slope, and is grass covered. The central portion of the
site slopes to the north and east, with slopes ranging from 1 to 3 percent. The northern, eastern, and
western boundaries of the site are steeply sloped. These slopes direct surface water runoff into low-lying
marshes that border an unnamed tributary to Little Mosquito Creek and Little Mosquito Creek. The northern
portion of the site is vegetated by bushes, conifer saplings, and tall grasses. There are no surface water
bodies within or immediately adjacent to the disposal area at the WOD.

The geology immediately underlying the study area consists of the lithologic unit called the Columbia Group.
Regionally, the Columbia Group is approximately 50 feet thick and is underlain by a 20 to 40 feet thick clay
and silt aquitard which isolates the Columbia from the underlying Yorktown Aquifer. The geologic materials
encountered at the site consist of fine-to medium-grained quartz sand with some silt, and the lithology did
not differ significantly throughout the site. A sandy clay layer was consistently encountered at depths
ranging from 10 to 27 feet below ground surface (bgs), or (considering the differences in site topography) at
an elevation near sea level. The thickness of this clay at the WOD is reported to be as much as 5 feet.

Investigative activities have been conducted at the site and documented in the Supplemental Remedial
Investigation Report (TtNUS, 2004), Feasibility Study (TtNUS, 2005), and ROD (TtNUS, 2008).
Constituents of Concern (COCs) have been identified based on analytical data, risk drivers from the
human health and ecological risk assessments, and exceedances of regulatory standards and criteria.
The COCs for groundwater have been identified as benzene and arsenic, with cleanup goals of 5 ug/L
and 10 ug/L, respectively, having been established. Biostimulation was selected as a component of the
remedy for the WOD, as documented in the ROD. A pilot study, consisting of the injection of Oxygen
Releasing Compound (ORC®), a proprietary formulation of phosphate intercalated magnesium peroxide
manufactured by Regenesis Bioremediation Products (Regenesis), was conducted at the WOD to

evaluate its potential use in implementing the final remedy for the Site.

13 PILOT STUDY RESULTS

A pilot study was conducted from December 2008 to January 2009 at the WOD Area of Concern (AOC),
(see Appendix A for the full Pilot Study Report). The purpose of the pilot study was to determine if the
application of ORC® could significantly reduce the impact of volatile organic compounds (VOC) in site
groundwater. The objective of the study was to determine the number and spacing of ORC® injection points
required for full scale remediation. In addition, the pilot study data were to be used to determine the amount
of ORC® required for full scale implementation provided it proved successful. The study was to be
determined successful if the dissolved oxygen (DO) levels in Site monitoring wells increased after ORC®

injection.
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Baseline and post-injection monitoring and sampling were performed in accordance with the approved
Pilot Study Work Plan (TtNUS, 2008a). The data, as presented in Appendix A, indicate that DO and
oxidation-reduction potential (ORP) increased in the study area after the injection of ORC®. Field
measurements were collected prior to and two days, one week and one month after the injection. DO and
ORP levels measured in the study area wells are presented in Figures 1-3 and 1-4. As a result of the
injection of ORC®, DO and ORP levels in the temporary monitoring wells were observed to significantly
increase immediately after the injection and then decrease over the following month. These results
suggest that the oxygen released within the contamination zone were rapidly consumed. In addition,
analytical results indicate that COC concentrations in the monitoring wells decreased over the same time

period (see Appendix A).

These and other findings presented in the Pilot Study Report, indicate that full scale implementation of
ORC® injection should be conducted at the WOD. However, due to the decline of DO recorded between
the one week and one month sampling events, it is recommended that ORC Advanced® be used instead of
ORC®. ORC Advanced® releases oxygen slower and is 70% more efficient than ORC®. As a result of
using ORC Advanced®, oxygen will be released at a more constant rate and thereby provide a more

constant source for enhancing the bioremediation process.
14 OBJECTIVES AND SCOPE

The objective of the Remedial Action (RA) is to conduct a full-scale application of ORC Advanced® to the
impacted AOC at the WOD. ORC Advanced® is a proprietary formulation of calcium oxyhydroxide that,
when hydrated, produces a controlled release of oxygen for periods of up to 12 months on a single
application. ORC Advanced® is produced by Regenesis, of San Clemente, California (Regenesis website,
2007). The injection of ORC Advanced®is expected to result in an increase of DO in the injection area. The
elevated levels of DO will facilitate an aerobic bioremediation reaction with benzene in the affected
groundwater. Elevated dissolved arsenic levels in the groundwater will not be addressed directly by ORC
Advanced®, but it is believed that the arsenic contamination is associated with the reduced environment
created by the natural degradation of the organic COCs. It is anticipated that the increase in DO resulting
from the injection of the ORC Advanced® will allow for the transfer of arsenic from soluble compounds to

insoluble oxidized compounds with limited mobility.

This RA will be comprised of one injection event. During the event, an ORC Advanced® and water mixture
(slurry) will be injected into 52 points placed in the vicinity of monitoring wells WFF16-GW2 and WFF15-
GW?7. The slurry will be injected via direct push technology (DPT) equipment; the injection will take place
throughout the vertical extent of contamination, from approximately 20 feet to 30 feet below ground surface

(bgs). It is anticipated that the injected slurry will enhance aerobic microbial activity in groundwater
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containing COC concentrations above the established cleanup levels.
Permanent and temporary monitoring wells in the area of the WOD that were sampled prior to the pilot study
injection of ORC® will serve as baseline levels for the RA. The post-injection sampling of monitoring wells

will be addressed in a report under separate cover.

Prior to the commencement of RA activities, the temporary monitoring wells that were installed as a part

of the pilot study will be plugged and abandoned in accordance with Tetra Tech standard methods.
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2.0 FIELD OPERATIONS

21 FIELD OPERATIONS SUMMARY
The RA consists of the following field activities:

e Plugging and Abandonment of the 6 temporary monitoring wells that were installed during the pilot
study.

e Collection of groundwater elevation measurements from the monitoring wells in the vicinity of the WOD
AOC prior to the injection of ORC Advanced®.

e Installation of 52 DPT soil borings in the area upgradient and downgradient of monitoring well WFF15-
GW?7, and upgradient of monitoring well WFF16-GW?2. These DPT locations will be used to inject ORC
Advanced®.

The six temporary monitoring wells installed prior to the pilot study will be plugged and abandoned using

Tetra Tech standard methods prior to the injection of ORC Advanced®.

The RA will be completed in one injection event; which includes the installation of 52 injection borings to
an anticipated approximate total depth of 30 ft bgs. The injection borings will be spaced on 15-foot
centers in an upgradient radius perpendicular to the direction of groundwater flow. A detailed plan view of
the proposed DPT/injection point spacing is presented as Figure 2-1. The injection locations are intended
to actively treat the majority of the area suspected to contain concentrations of COC above cleanup
criteria and to create an oxygen-enriched barrier and an aerobic reaction zone to reduce residual

benzene concentrations in the treatment area.

Based on calculations made using Regenesis software, it is estimated that during the injection event 6
pounds of ORC Advanced® will be applied per foot of each borehole below the water table (a thickness of
approximately 10 feet in each borehole). Therefore, a total of 3,120 pounds of ORC Advanced® will be
required. Approximately 884 gallons of water will be required for mixing of the ORC®, approximately 17
gallons per injection point, and 1.7 gallons per foot. ORC Advanced® requirement calculations are presented

in Appendix B.
2.2 MOBILIZATION/DEMOBILIZATION
Following approval of this work plan, TEINUS will procure the required subcontractors and begin mobilization

activities. Mobilization/demobilization may include multiple events and each event will include the following

as needed:
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e Approval of all subcontractors by the TINUS Health and Safety Department

e Utility clearances in the proposed boring areas.

e Mobilization of subcontractors, equipment, and materials to the site.

e Receipt of drilling and/or well permits via subcontractor.

e Conducting an approximately 1-hour long site-specific health and safety review meeting.

e Delineation of the work zones (exclusion zone, contamination reduction zone, and support zone) as
required by the Health and Safety Plan (HASP) (See Appendix E).

e Arrangement of an area to perform decontamination procedures.

e Demobilization of equipment and materials from the site.

o Performance of general site clean-up and removal of trash.

Field team members will review the Work Plan and the HASP. Mobilization includes attendance at a site-
specific health and safety kick-off meeting during the initiation of on-site activities. This meeting will also

include field team orientation in order to familiarize personnel with the scope of the field activities.

The Field Operations Leader (FOL) will coordinate the mobilization activities. These activities include
responsibilities such as initiating and conducting equipment inventories to ensure equipment is available,
purchasing equipment as required, staging equipment for efficient loading and transport from the TtNUS

office to the site, and after field activities are completed, demobilizing the equipment.

The drilling subcontractors will furnish a DPT rig, support crew, all necessary tools required, personal
protective equipment (PPE) for their crew, and any miscellaneous equipment and materials required to
complete the described activities. The down-hole equipment, sampling tools, and the rear of the rig will be
steam-cleaned prior to arrival on site. Safety shut-off equipment will be in full working condition and will be
tested by the FOL prior to initiating DPT activities.

2.3 BASELINE GROUNDWATER SAMPLING

A baseline groundwater monitoring event was performed prior to the Pilot Study (see Appendix A). The
data collected from the baseline sampling event will serve as the baseline data for the site, with no
additional baseline sampling being required prior to commencing RA field activities. However, water level
and DO and ORP levels will be measured in permanent monitoring wells WFF16-GW8, WFF15-MW3R,
WFF15-GW7, WFF15-GW1, WFF15-GW2, WFF16-GW2S, WFF16-GW2D, and WFF16-GWS5 prior to the

injection event.
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24 INJECTION POINT INSTALLATION

Fifty two injection points will be installed via DPT to a depth of 30 feet bgs on 15-feet centers in an upgradient
radius perpendicular to groundwater flow direction, as depicted on Figure 2-1. Groundwater contamination is
assumed to extend to a depth of approximately 30 feet bgs, based on the data collected during the
construction of WFF15-GW?7.

25 ORC ADVANCED® MIXING AND INJECTION

The ORC Advanced® powder will be shipped to the site from the Regenesis manufacturing facility in
Inwood, New York. For each injection boring, 17 gallons of water will be mixed with 60 pounds of ORC
Advanced® using a standard environmental slurry mixer or grout pump. The slurry will be injected from
the bottom of the borehole to one foot above the water table through the DPT rig’s pump or a slurry/grout
pump. Mixing and injection will be performed in general accordance with the Regenesis instructions in
Appendix C. As with any chemical compound, proper health and safety procedures must be followed
when handling ORC Advanced® Material Safety Data Sheets (MSDS) for the ORC Advanced® is provided
in Appendix D.

2.6 POST-INJECTION GROUNDWATER SAMPLING

Following the ORC Advanced® injection, a Long-Term Monitoring (LTM) Program will be implemented in
accordance with the requirements of the ROD. The LTM Pan will be prepared and submitted for review and

approval under separate cover.
2.7 DECONTAMINATION

The field team’s PPE will be disposed as required. These items, such as Tyvek™ suits, disposable latex
gloves, and paper towels will be disposed of using procedures required by the HASP. Personnel will also
perform decontamination procedures as required by the HASP. The equipment involved in field sampling
activities will be decontaminated prior to and upon completion of drilling and sampling activities. This
equipment includes down-hole tools, augers, and all non-dedicated sampling equipment. Drilling rigs will not
require decontamination because surface soils do not present a risk and they will be positioned on
undisturbed ground. The rigs will be inspected and any loose debris removed prior to traversing the runway

area.

Major Equipment

All down-hole HSA/DPT equipment and sampling tools will be decontaminated by the subcontractor prior to

beginning work. HSA/DPT equipment will be decontaminated at the completion of the installation/injection
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program (due to the nature of this study and previous delineation of impacted groundwater, the DPT
equipment will not be decontaminated between injection points). The decontamination procedures will consist
of high pressure wash with laboratory-grade detergent solution and clean water rinse completed in a 55-

gallon drum. The drum will be used to capture and contain the decon water that will be treated as IDW.

Sampling Equipment

Sampling equipment used for collecting the groundwater samples will be disposable equipment. Therefore,
no decontamination of this equipment will be required. Field analytical equipment such as water level probes,
and water quality meters will be first wiped down with laboratory-grade detergent solution, then rinsed with a

isopropanol and distilled water mix, and then with a final rinse of distilled water.

2.8 INVESTIGATION-DERIVED WASTE (IDW) MANAGEMENT

All IDW accumulated during HSA/DPT installation, well purging and sampling, and decontamination
proceedings will be collected, containerized, and stored in Department of Transportation (17C)/UN (1A2)-
approved, 55-gallon drums. The drums will be labeled and temporarily stored in the NASA hazardous

material consolidation area pending receipt of analytical results.

Upon receipt of the analytical results (approximately 35 days after completion of sampling), TtNUS will
provide the results to NASA, who will be responsible for off site disposal. NASA personnel will sign all
manifests and bills of lading for transportation off site. TtNUS will coordinate with NASA personnel for

completion of this activity.
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3.0 PROJECT MANAGEMENT

The management and technical aspects of this project are the ultimate responsibility of TINUS. Each
contractor assigned to individual tasks has the responsibility to fulfill the objectives of that task and to
ensure the quality of the data generated by the task. At the direction of NASA, TtNUS has overall
responsibility for the activities to be performed at the WOD Site.

31 PROJECT ORGANIZATION
The various quality assurance and management responsibilities of key TtNUS project personnel are

defined in the following paragraphs.

Project Manager - The Project Manager is responsible for project performance, budget, and schedule,

and for ensuring the availability of necessary personnel, equipment, subcontractors, and services.
He/she will direct the development of the field program, evaluation of findings, determination of
conclusions and recommendations, and preparation of technical reports. The TtNUS Project Manager is
Mr. Garth Glenn.

FOL - The FOL is responsible for providing on-site supervision of day-to-day activities on the project. The
FOL serves as the primary on-site contact with the client and subcontractors. In addition, the FOL is
responsible for all field QA/QC and safety-related issues as defined in the HASP. The FOL for this

project will be designated later by the Project Manager.

Health and Safety Manager (HSM) - The Program HSM will review and internally approve the HASP

tailored to the specific needs of the investigation. In consultation with the Project Manager/FOL, the HSM
will ensure that an adequate level of personal protection exists for anticipated potential hazards for all
field personnel. As the HSM does not report to either the Program or Project Manager, his/her actions
are not dictated by Program or project constraints (such as budget and schedule) other than the
assurance of appropriate safeguards while conducting investigation activities. The TtNUS HSM is

Mr. Matthew Soltis, Certified Industrial Hygienist.

QA Manager/Sampling Coordinators - The Project Manager/FOL will coordinate the schedule of field

sampling activities with the schedule and capacity requirements of the selected analytical laboratory. All
sampling will be coordinated to assure that environmental sampling is conducted in a manner that
complies with all QA/QC requirements and is in compliance with holding time and analytical procedure
requirements. All Program-wide, QA issues are the responsibility of the QA Manager. The TtINUS QA

Manager for NASA activities will be designated later by the Project Manager.
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Project Laboratory — The project laboratory will be identified prior to the field sampling event and will be

selected from the list of Navy and NELAP certified laboratories approved under the Administrative
Agreement on Consent between EPA and NASA [USEPA Docket Number RCRA-03-2004-0201TH].

3.2 PROJECT RESPONSIBILITIES

Throughout the field activities, NASA personnel, as described below, will provide various support functions:

e Locate and mark underground utilities and issue digging or other required permits prior to the
commencement of digging or drilling operations.

e Take custody of all drill cuttings, well development fluids, decontamination fluids, or drill cuttings.

e Secure staging areas for decontamination operations and for storing equipment and supplies. It is
anticipated that access can be gained to the WOD Site.

e Supply electricity and potable water for equipment cleaning, slurry mixing, etc.

3.3 CONTINGENCY PLAN

In the event of problems that may be encountered during the injection activities, the TtINUS Project Manager
will notify the NASA Project Manager and the NASA WFF Point of Contact. The TtNUS Project Manager will
determine a course of action so as to minimize impacts to the project schedule and/or budget. Contingency
plans will be approved through the NASA Project Manager and the NASA WFF Point of Contact before being

enacted.

34 REPORTING

Upon completion of the full scale injection, a Remedial Action Completion Report will be prepared and
submitted for review and approval. The report will describe the ORC Advanced® installation procedures,
document the pounds of ORC Advanced® and volume of water injected, present the field data collected,

and summarize the injection activities performed at the Site.
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Figure 1-3
Field Geochemical Results - Dissolved Oxygen
Waste Oil Dump (WOD)
NASA Wallops Flight Facility

D O Wallops Island, Virginia
baseline 2 day 1 week 1 month Background
12/9/2008 12/12/2008 12/18/2008 1/14/2009
TW1 3.65 5.68 0.58 0.81 16
TW2 0.92 4.6 2.81 0 14
TW3 0.4 6.68 1.28 0.77
TW4 1.16 5.65 2.37 0 ?
TW5 2.27 19.99 10.65 4.82 10
TW6 2.44 0.5 3.32 0.94
15-GW7 0.73 - 0.85 4.12 ¢
MW3R 7.72 13.79 8.56 6
4
2
0
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Figure 1-4
Field Geochemical Results - Oxidation Reduction Potential
Waste Oil Dump (WOD)
NASA Wallops Flight Facility

ORP Wallops Island, Virginia
baseline 2 day 1 week 1 month
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APPENDIX A

PILOT STUDY REPORT



1.0 INTRODUCTION

This Pilot Study Report has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the National Aeronautics
and Space Administration (NASA) under Contract Task Order (CTO) 0012 issued by the Naval Facilities
Engineering Command Mid-Atlantic under the Comprehensive Long-Term Environmental Action Navy
(CLEAN 11I) contract number N62472-03-D-0057. The purpose of this report is to summarize the field
activities conducted and present the data collected during implementation of the remedial action Pilot
Study at Waste Oil Dump (WOD) Site at the NASA Goddard Space Flight Center (GSFC) Wallops Flight
Facility (WFF) located in Accomack County, Virginia.

The purpose of the Pilot Study was to determine if the application of Oxygen Releasing Compound
(ORC®), a proprietary formulation of phosphate intercalated magnesium peroxide manufactured by
Regenesis Bioremediation Products (Regenesis), could significantly reduce the impact of volatile organic
compounds (VOC) in site groundwater. The objective of the Pilot Study was to determine the number
and spacing of ORC® injection points required for full scale remediation. In addition, the Pilot Study data
were to be used to determine the amount of ORC® required for full scale implementation provided it
proved successful. The Pilot Study was to be determined successful if the dissolved oxygen (DO) levels
in monitoring well WFF15-GW?7 increased after ORC® injection. The concentrations of contaminants of
concern (COC) were also to be reviewed.
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2.0 FIELD INVESTIGATION

The Pilot Study at the WOD site was conducted from December 8, 2008 through January 14, 2009. Field
activities were conducted in accordance with the approved Pilot Study Work Plan (TtNUS, 2008) with
minor deviations as presented in Section 2.1

2.1 Deviations

According to the WOD Pilot Study Work Plan, the 6 temporary wells, WFF15-GW7, and WFF15-MW3R
were to be characterized using field geochemical test kits 1 day after the ORC® slurry was added. The
ORC® injection event was conducted on December 10, 2008, and on December 11 a lightning advisory
was issued, causing the airstrip and adjacent areas (e.g., the WOD) to be closed to all outdoor
operations. Due to the inclement weather, the 1 day sampling event at the WOD was conducted on
December 12, 2008, 2 days after the ORC® injection event.

The Work Plan called for six temporary monitoring wells to be installed at the WOD site. Each of these
wells was to be completed flush with the ground, with no sand pack added, and protected by steel well
head covers. The proposed layout of these wells can be found in the Pilot Study Work Plan on Figure 2-1
(TtNUS, 2008). During field activities, the temporary wells were installed with PVC riser pipes extending
approximately two feet above ground surface and without protective steel head covers, and with sand
pack added due to the incomplete collapse of the sediment around the screen. Additionally the proposed
temporary monitoring well layout was adjusted to ensure that the injection points and monitoring wells

were installed perpendicular to the apparent groundwater flow direction (Figure 2-1).
Field Task Modification Request Forms can be found in Attachment 1.

2.2 Field Activities

Monitoring Well Installation

On December 8 and 9, 2008, one permanent monitoring well (WFF16-GW8) was installed at the WOD
using a hollow-stem auger (HSA) with a 4-inch borehole diameter. A 2-inch diameter schedule 40
polyvinyl chloride (PVC) pipe with a 0.10-inch x 10-foot PVC screen and a 2-foot riser was assembled,
and lowered down the borehole through the auger to a total depth of approximately 28 ft bgs. A clean
medium grained sand pack was added around the screen interval as the auger was raised in increments.
Once the sand was added to approximately 3 feet above the top of the screen, the borehole was

backfilled with bentonite to a few inches below the ground level. At the surface, a 4-inch diameter steel
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surface casing, sticking up approximately 2.5-feet, was mounted into a cement grout surface seal. The
location of this well is down gradient of the known extent of the impacted groundwater and was installed

to expand the groundwater monitoring network in the deeper zone of the Columbia aquifer.

After completion of WFF16-GWS8, the well was developed using a peristaltic pump and a whale pump,
and was surged as necessary to remove the fines accumulated during well installation. Boring logs, well

construction details, and well development records for WFF16-GWS8 are presented in Attachment 2.

On December 9 and 10, 2008, in addition to the installation of WFF16-GW8, 6 direct-push technology
(DPT) soil borings were installed as temporary monitoring wells up gradient of WFF15-GW?7 to a depth of
approximately 30 feet bgs. All of the temporary wells were installed using a 3-inch diameter drive casing
with a disposable tip, in which a 1.5-inch diameter schedule 40 PVC pipe was inserted with 10 feet of
0.02-inch slotted screen and a 2-foot riser pipe. After installation, the sediment was allowed to collapse
around the screened interval and so a sand pack was added as necessary to fill voids. A bentonite seal
was placed above the sandpack to ground surface.. Unlike WFF16-GW8, these 6 temporary wells were

left undeveloped.

Baseline Groundwater Sampling

Baseline sampling for the WOD began on December 8, 2008 and concluded on December 10, 2008 prior
to the ORC® injection. In total 14 wells were sampled at the WOD. Low flow sampling techniques were
utilized, as per USEPA Region 3 protocol and guidelines, using a standard peristaltic pump, and medical
grade silicone tubing. An in-line flow-through meter and separate turbidity meter were used during
purging to collect field readings for turbidity, dissolved oxygen, pH, specific conductivity, temperature, and
oxidation reduction potential (ORP). Groundwater sampling was not initiated until stabilization of pH,
ORP, and specific conductivity parameters occurred, at which time the flow through cell was
disconnected. For each well the following samples were collected: 3-40 milliliter VOA vials with a
hydrochloric acid preservative for VOCs, 2-1liter amber glass containers for SVOCs, and a 1-125 milliliter
polyethylene bottle with a nitric acid preservative for dissolved metals. If the turbidity was over 10 NTU an
additional 125 milliliter sample was filtered using an inline 0.45-micron filter, preserved, and submitted for
dissolved metals analysis. Samples collected from WFF15-GW7, WFF15-MW3R, and the 6 temporary
wells at the WOD site were analyzed for a quick turnaround (7 day) analysis, while the remaining 6 were
analyzed on a standard (21) day turn around. Once sampling was completed at each well, field
geochemical kits were used to measure dissolved oxygen, alkalinity, dissolved carbon dioxide, ferrous
iron, and hydrogen sulfide. Detailed groundwater sample log sheets, low-flow purge sheets, and field
analytical log sheets were completed for each well to document sampling conditions. Low-flow purge

data sheets and groundwater sample log sheets are included in Attachment 3.
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The purge water generated during the sampling event was collected in 5 gallon buckets and consolidated
into 55-gallon drums that were transported to the NASA temporary storage facility (B-29) and transferred
to NASA for ultimate disposal.

All groundwater samples were sent to Katahdin Laboratories in Scarborough, Maine and analyzed for
benzene, tetrachloroethene, xylenes (total), m+p-xylenes, o-xylene, 1,2,4-trimethylbenzene, 3&4-

methylphenol, naphthalene, total arsenic, and dissolved arsenic.

ORC® Injection

On December 10, 2008, 3 DPT soil boring injection points were used to inject the Regenesis ORC® slurry.
At the WOD, each well received a slurry consisting of 35 gallons of water and 124 Ibs of ORC® for a final
ratio of 3.5 gallons of slurry per foot. In total, 372 Ibs of ORC® and 105 gallons of water were injected at
the WOD. The process consisted of pumping the ORC® through a standard Geoprobe® rod inserted at
the target depth of 30’ bgs and incrementally raised to 20’ bgs. After completion of the injection, the
injection points were backfilled with bentonite and capped with a plug of coarse sand up to the ground

surface.

Mixing and injection of the ORC® was performed in general accordance with the Regenesis instructions
(TtNUS, 2008).

Post Injection Groundwater Sampling

1 Day Sampling Event

The first groundwater sampling event after the injection of the ORC® slurry was conducted on December
12, 2008. As detailed in Section 2.1 this event took place 2 days after injection at the WOD. As a result
of this delay and time constraints only the 6 temporary wells (TW1-TW6) were characterized, with each
well having the equivalent of 1 well volume of water purged from it while the field parameters were
recorded from the Horiba® U-22 flow through cell and Turbidity Meter. After the required amount of water
was purged, the flow through cell was disconnected and the geochemical kits were used to measure the
concentrations of dissolved oxygen, carbon dioxide, alkalinity, hydrogen sulfide, and ferrous iron in the

groundwater.

1 Week Sampling Event
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On December 18, 2008, the 1 week sampling event took place. Low flow sampling procedures, as
described for the baseline event, were used and samples were collected from the six temporary wells and
permanent monitoring wells WFF15-GW7 and WFF15-MW3R at the WOD. Field analytical log sheets
and low flow purge sheets were used to note geochemical conditions measured by the flow through cell,

turbidity meter, and geochemical field kits (see Attachment 3)

Groundwater Level Measurements

A synoptic round of groundwater level measurements was conducted from 19 WOD site monitoring wells
on January 12, 2009. Groundwater level measurement and elevation data is provided in Table 2-1 and
presented in Figure 2-2. The projected groundwater contour lines and flow direction noted in January
2009 is consistent with previous findings, and indicate a radial flow from the higher elevation at the

southern end of the Site.

1 Month Sampling Event

From January 13 to January 15, 2009, the 1 month sampling event took place. The previously described
low flow sampling procedure was carried out with the same equipment as the baseline sampling event.
Samples were collected from 8 monitoring wells and shipped to Katahdin Laboratories in Scarborough,
Maine to be analyzed for the VOCs, SVOCs, and dissolved metals parameters. Then geochemical field
kits were used to measure dissolved oxygen, alkalinity, dissolved carbon dioxide, ferrous iron, and
hydrogen sulfide. Detailed groundwater sample log sheets, low-flow purge sheets, and field analytical log
sheets were completed for each well to document sampling conditions. Low-flow purge data sheets and

groundwater sample log sheets are included in Attachment 3.

2.3 Field Observations

As referenced above, log sheets were completed for well installation, development, and groundwater
sampling activities and are presented in Attachment 3. The following bulleted items summarize the notable

field observations made during the investigation.

e Turbidity readings remained high in all 6 temporary monitoring wells. Samples were collected for
total and dissolved arsenic from all 6 wells.
e 4.35 inches of rainfall was recorded at Wallops Island, VA for the period of December 11 through

the early morning of December 12, 2008, approximately 1 day after the ORC® injections.
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3.0 FIELD AND ANALYTICAL RESULTS

3.1 Field Geochemical Results

Field parameters were collected at eleven monitoring wells prior to and following the ORC® injection event
using low-flow sampling techniques and test kits. Table 3-1 presents a summary of the field geochemical
analyses performed during all groundwater monitoring events (baseline, two day, one week, and one

month events).

An analysis of the field geochemical data shows several trends in the parameters that were collected. At
all but one (TW-6) of the six temporary monitoring wells, the DO readings collected during the Day 2
sampling event were higher than the values recorded during the baseline sampling event. Wells 15-GW7
and MW3R were not sampled on day two. For the one week sampling event, all but one (TW1) locaton
contained DO above the baseline results, however, the majority of the DO values had declined
significantly from the Day 2 results. The one month DO readings showed additional decline in DO, with
only three of the seven down gradient locations reporting DO levels higher than the baseline readings.
Background sample MW3R showed an increase in DO at the one week sampling event, and subsequent
decline at the one month event to a level still higher than baseline. Results from the test kit samples

showed similar trends when compared to the data from the in-line flow-through meter samples.

ORP values collected at the study area wells during the two day event showed an increase from baseline
at all but one (TW6) location. For the one week samples, all but one (TW1) sample reported an ORP
value higher than the baseline level. Wells 15-GW7 and MW3R were not sampled on day two. For the
one week sampling event, all but one (TW1) location had ORP values above the baseline results, with
some sample values still increasing. The one month ORP readings showed mixed results, with some
samples reporting increasing levels of ORP, while some wells had decreasing values. However, all seven
down gradient wells reported values at the one month sampling event higher than the baseline values.
Background sample MW3R showed a decrease in ORP at the one week sampling event, and continued

decline at the one month event.

Turbidity readings were high in the temporary wells, with readings of 790 NTU or higher reported in the
wells. The temporary wells were installed without sand pack, and this is thought to be the reason for the
high turbidity readings. By the time the one month sampling event was conducted, all but one (TW1)
temporary well had readings below 50 NTU, with two of the wells (TW2 and TW4) below 10 NTU.
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Groundwater measurements collected for pH showed an overall trend of decreasing values, especially at
the one month sampling event. For 15-GW7 and the six temporary wells, the initial ph readings ranged
between 5.37 and 6.52. For the two day and one week sampling events the ph readings were mixed, but
the results of the one month sampling event reported all locations having decreased pH values when

compared to baseline values.

3.2 Analytical Results

A total of fourteen groundwater monitoring wells were sampled prior to the ORC® injection event, with
eight of the wells samples again a month after the injection event. The samples were analyzed by a
Navy-certified laboratory as mention above in section 2.2 in accordance with the approved work plan
(TINUS, 2008). Laboratory analytical results were not validated and laboratory reports are presented in
Attachment 4. Table 3-2 presents a summary of the analytical data for constituents analyzed in the

groundwater samples.

Benzene is the only organic COC at the WOD for which a cleanup goal (5 pg/L) has been established.
For the wells in the area of the Pilot Study injection, benzene decreased at five of the seven locations,
with minor increases reported at TW3 and TW6. At TW1, benzene decreased from 32 pg/L to 2 pg/L,
below the cleanup goal. Significant decreases were reported at TW2, where benzene decreased from
120 pg/L to 12 pg/L, and at TW4, where benzene decreased from 250 ug/L to 120 ug/L.

All other VOCs (tetrachloroethene, xylenes (total), m+p xylenes, o-xylene and 1,2,4-trimethylbenzene)
reported decreased values from the baseline sample to the one month sample with the exception of the

o-xylene sample at TW 3.

Reported values of naphthalene decreased from the baseline sampling to the one month sampling event
in all seven monitoring wells in the area of the WOD Pilot Study. The constituent 3&4 methylphenol was

only detected in the baseline sample of TW4. Analysis was not conducted for other SVOC constituents.

Based on the analytical results, arsenic was detected at elevated concentrations at the site. Total
arsenic was detected in the baseline samples at all seven Pilot Study wells at levels above the cleanup
goal of 10 ug/L. Five of the wells reported a decrease in arsenic at the one month sampling event
compared to the baseline analytical data, with 15GW?7 reporting a one month value (9.7 pg/L) below the
cleanup goal. Values for dissolved arsenic were reported for the six temporary monitoring wells for the
baseline study, with four of the temporary wells being resampled for dissolved arsenic at the one month
sampling event. Of the four wells that were resampled for dissolved arsenic, three reported a decrease

compared to the baseline values. It two of the wells (TW3 and TW?7) the values for the dissolved arsenic
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reported for the one month sampling event were higher than the reported values for total arsenic (59 nug/L

dissolved vs. 56.4 pg/L total, and 117 pg/L dissolved vs. 116 ug/L total respectively).
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The Pilot Study conducted at the Waste Oil Dump Site has adequately addressed the objectives set out
for this study, including determining if the application of ORC® could significantly reduce the impact of
volatile organic compound (VOC) in site groundwater. The Pilot Study is considered a success due to the
dissolved oxygen (DO) levels in monitoring well WFF15-GW?7 increased after ORC® injection.

Based on the Pilot Study Investigation findings, the following conclusions can be made for groundwater:

e As aresult of the injection of ORC®, the level of DO increased in the Pilot Study wells, although it
decreased rapidly following the initial increase,
e Concentrations of VOCs and SVOCs were reduced following the ORC® injection,

e Reported concentrations of arsenic were reduced following the ORC® injection.

Based on these conclusions, it is recommended that a full scale implementation of ORC® injection be
conducted at the WOD, with four rows, each containing thirteen injection points at fifteen foot spacings.
However, due to the decline of DO recorded between the one week and one month sampling events, it is
recommended that ORC Advanced® be used instead of ORC®. ORC Advanced® releases oxygen slower
and is 70% more efficient than ORC®, As a result of using ORC Advanced®, less material will need to be

injected, and the cost of the full scale injection event will be less.
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Table 2-1

Groundwater Level Measurements From January 12, 2009
Waste Oil Dump (WOD)

NASA Wallops Flight Facility

Wallops Island, Virginia

Monitoring Monitoring Well | Screened Interval | Total Depth | Surveyed Elevation Static Water Level | Water ITeveI
Well (actual) (ft bgs) BTOC (ft) | Top of Casing (ft) |Veasurement BTOC| Elevations
(ft) (ft MSL)

WFF09-GW1 [09-MWO001 -—- 30.22 28.58 18.59 9.99
WFF09-GW2 |WFF9-MW2 - 12.35 8.94 2.52 6.42
WFF09-GW3 |WFF9-MW3 -—- 12.12 14.16 5.15 9.01
MW-4 WOD-MW004-1 3-23 24.82 10.33 6.65 3.68
15-MW3R WOD-MWO003R 21-31 32.33 3242 26.58 5.84
15-GW1 15-MWO001 1-5 10.33 6.27 3.12 3.15
15-GW2 15-MWO002 1-5 8.75 9.21 4.7 4.51
15-GW3 15-MWO003 7-12 10.35 8.7 3.79 4.91
15-GW7 15-MWO007 15-30 - 30.58 25.02 5.56
16-GW1 WOD-MWO001 17-22 26.54 30.39 25.23 5.16
16-GW2D WOD-MWO002D 23-28 --- 21.36 16.73 4.63
16-GW2S WOD-MW002S 9-19 - 21.26 16.31 4.95
16-GW3 WOD-MWO003 7-12 12.20 16.18 11.67 4.51
16-GW4 WOD-MW004-2 6-11 13.88 14.94 10.68 4.26
16-GW5 WOD-MWO005 3-8 11.56 12.47 8.36 4.11
16-GW6 WOD-MWO006 4-9 10.97 9.66 6.05 3.61
16-GW7 WOD-MWO007 4-9 11.52 8.96 5.46 3.5
16-GW8 WOD-MWO008 18-28 30.80 - 9.05 -
FTA-MW104S [FFTA-MW104S 3-13 15.40 8.92 5.82 3.1
Notes

MSL: Mean Sea Level
BTOC: Below Top of Casing

UK: Unknown

bgs: below ground surface
--- : Date Unavailable




TABLE 3.1

FIELD GEOCHEMICAL PARAMETERS
WASTE OIL DUMP

NASA WALLOPS FLIGHT FACILITY
WALLOPS ISLAND, VIRGINIA

TWA1 TWA1 TWA1 TWA1 TW 2 TW 2 TW 2 TW 2 TW 3 TW 3
Baseline 2 Day 1 Week 1 Month | Baseline 2 Day 1 Week 1 Month | Baseline 2 Day
12/9/2008 | 12/12/2008 | 12/18/2008( 1/14/2009|12/10/2008( 12/12/2008 | 12/18/2008| 1/14/2009] 12/10/2008 | 12/12/2008
Horiba Readings
pH (S.U.) 6.33 5.85 5.77 4.93 5.98 6.02 5.73 4.36 6.16 5.76
Sp. Cond. (mS/cm) 0.382 0.247 0.377 0.25 0.569 0.393 0.982 0.385 0.61 0.58
D.O. (mg/L) 3.65 5.68 0.58 0.81 0.92 4.6 2.81 0 0.4 6.68
Temp. (°C) 15.94 15.67 15.86 13.9 18.08 16.35 16.37 15.8 16.91 17.16
ORP (mV) -53 39 -71 13 -123 -1 38 108 -470 -17
Test Kits
D.O. (mg/L) 2.5 4 0.3 1 0.9 3 1 0.8 0 3.5
CO; (ppm) 160 70 100 70 250 200 70 130 50 250
Alk. (ppm) 200 110 200 70 225 250 110 <10 250 250
Fe®* (ppm) 2.9 1.8 2.4 1.6 2.8 3.1 2.6 1.8 2.6 1.8
H>S (ppm) 0 0 0 0 0 0 0 0 0 0
LaMotte
Turbid (NTU) 1060 | 550 1000 764 (+1000) | 750 55 3.61 (+1000) | Er2

NOTES

Er2 will be displayed when measured turbidity is over range (1100 NTU).




TABLE 3.1

FIELD GEOCHEMICAL PARAMETERS
WASTE OIL DUMP

NASA WALLOPS FLIGHT FACILITY
WALLOPS ISLAND, VIRGINIA

TW3 |TW3 1 TwW4 TW 4 TW 4 TW4 TW S5 TW5 TW5 TW 5
1 Week Month Baseline 2 Day 1 Week 1 Month | Baseline 2 Day 1 Week 1 Month
12/18/2008| 1/14/2009 | 12/9/2008 | 12/12/2008 | 12/18/2008| 1/14/2009]12/10/2008|12/12/2008( 12/18/2008 | 1/14/2009
Horiba Readings
pH (S.U.) 5.56 5.18 5.97 6.01 4.92 4.97 6.46 6.82 6.67 5.14
Sp. Cond. (mS/cm) 0.49 99.4 0.602 0.513 0.301 0.406 0.999 1.31 0.69 0.52
D.O. (mg/L) 1.28 0.77 1.16 5.65 2.37 0 2.27 19.99 10.65 4.82
Temp. (°C) 16.25 15.3 16.51 ? 15.65 14.2 16.26 16.93 17.54 13.8
ORP (mV) -27 -10 -81 8 77 -5 -107 162 40 -6
Test Kits
D.O. (mg/L) 2 1.5 0.5 3.5 1 0.6 2 9 5.5 8
CO; (ppm) 160 70 225 180 200 200 230 30 120 70
Alk. (ppm) 250 150 250 225 110 100 250 400 260 150
Fe®* (ppm) 2.5 1.8 2.1 2.1 1 1.2 2 0.8 2.8 2
H>S (ppm) 0 0 0 0 0 0 0 0 0 0
LaMotte
Turbid (NTU) 520 13.5 758 | 790 19 2.78 Er2 270 320 25.5

NOTES

Er2 will be displayed w




TABLE 3.1

FIELD GEOCHEMICAL PARAMETERS
WASTE OIL DUMP
NASA WALLOPS FLIGHT FACILITY

WALLOPS ISLAND, VIRGINIA

TW 6 TW6 TW6 TW6 15-GW7 | 15-GW7 15-GW7 15-GW7 | MW3R MW3R
Baseline 2 Day 1 Week 1 Month | Baseline 2 Day 1 Week 1 Month | Baseline 2 Day
12/10/2008|12/12/2008| 12/18/2008 | 1/14/2009 | 12/8/2008 12/18/2008 | 1/14/2009 | 12/8/2008

Horiba Readings
pH (S.U.) 6.52 6.16 6.5 5.38 5.37 - 5.48 4.18 6.28 -
Sp. Cond. (mS/cm) 0.999 0.658 0.668 0.69 0.0173 - 0.317 0.1 0.093 -
D.O. (mg/L) 2.44 0.5 3.32 0.94 0.73 - 0.85 4.12 7.72 -
Temp. (°C) 15.96 16.58 15.62 15.2 16.38 - 16.44 15.7 14.02 -
ORP (mV) -95 -281 -75 -64 -192 - -40 58 206 -
Test Kits
D.O. (mg/L) 0.3 0.05 0.3 0.1 0.9 - 0.7 3.5 6 -
CO; (ppm) 160 125 55 80 100 - 170 70 16 -
Alk. (ppm) 200 260 140 250 150 - 225 40 20 -
Fe®* (ppm) 1.9 2.2 2.5 3.8 3.8 - 1.6 2.4 0 -
H>S (ppm) 0 0 0 0 0.4 - 0 1.5 0 -
LaMotte
Turbid (NTU) 290 800 230 | 422 9.15 | - 11 4.46 4.8 -

NOTES
Er2 will be displayed




TABLE 3.1
FIELD GEOCHEMICAL PARAMETERS
WASTE OIL DUMP
NASA WALLOPS FLIGHT FACILITY
WALLOPS ISLAND, VIRGINIA

MW3R MW3R
1 Week 1 Month
12/18/2008 | 1/14/2009
Horiba Readings
pH (S.U.) 4.86 5.65
Sp. Cond. (mS/cm) 0.093 0.17
D.O. (mg/L) 13.79 8.56
Temp. (°C) 16.29 15.3
ORP (mV) 194 75
Test Kits
D.O. (mg/L) 7 5.5
CO, (ppm) 18 10.5
Alk. (ppm) 32 22
Fe®* (ppm) 0.2 0
H>S (ppm) 0 0
LaMotte
Turbid (NTU) [ 17 | 1.18
NOTES

Er2 will be displayed



TABLE 3.2
LAB ANALYTICAL RESULTS
WASTE OIL DUMP

NASA WALLOPS FLIGHT FACILITY

WALLOPS ISLAND, VIRGINIA

Parameter Cleanup Goal (ug/L)| WOD-15GW1-1| WOD-15GW2-1 | WOD-15MW3R-1 | WOD-15MW3R-4 | WOD-15GW7-1|WOD-15GW7-4|WOD-16 GW2D-1
Sample Date 12/5/2008 12/5/2008 12/8/2008 1/14/2009 12/8/2008 1/14/2009 12/5/2008
VOCs (ug/L)

Benzene 5 1 U 1 U 1 U 1 U 32 2 3
Tetrachloroethene NA 1 U 1 U 1 U 1 U 3 2 1 U
Xylenes (total) NA 3 U 3 U 3 U 3 U 330 120 3 U
m+p-Xylenes NA 2 U 2 U 2 U 2 U 240 74 2 U
o-Xylene NA 1 U 1 U 1 U 1 U 95 50 1 U
1,2,4-Trimethlybenzene NA 1 ) 1 U 1 U 1 U 73 54 1 U
SVOCs (ug/L)

384-Methylphenol NA 10 U 11 U 11 U 9 U 11 U 11 U 11 U
Naphthalene NA 10 U 11 U 11 U 9 U 96 55 11 U
[Metals (ug/L)
[[Total Arsenic 10 3.3 4.8 B 1.45 1.45 U 27 9.7 12.3
[IDissolved Arsenic NA NA 4.1 B NA NA NA NA NA
[Field Parameters
"pH (S.U.) 4.66 5.49 6.28 5.65 5.37 4.18 6.17

S. Conductivity (mS/cm) 0.191 0 0.093 0.17 0.0173 0.1 0.168
[Dissolved Oxygen (mg/L) 0.32 9.01 7.72 8.56 0.73 4.12 1.84
[[Temperature (°C) 14.56 12.61 14.02 15.3 16.38 15.7 15.16
[[Oxygen Reduction Potential (mV) 41 52 206 75 -192 58 -19
[[Turbidity (NTU) 0.79 16 4.8 1.18 9.15 4.46 0.7

NA - not analyzed
J - Estimated Value

U - Compound was analyzed for bu not detected above the lab Practical Quantitation Limit (PQL)
U* - Analyte was not detected in the sample at a level greater than the instument detection
limit or greater than the Method Detection Limit (MDL)

B - The analyte was detected in the sample at a concentration greater than the instrunment

detection limit or greater than the MDL, but less than the lab PQL




WASTE OIL DUMP

TABLE 3.2
LAB ANALYTICAL RESULTS

NASA WALLOPS FLIGHT FACILITY
WALLOPS ISLAND, VIRGINIA

Parameter WOD-16GW2S-1|WOD-16GWS5-1| WOD-16GW8-1 |WOD-TW1-1{WOD-TW1-4[ WOD-TW2-1| WOD-TW2-4 | WOD-TW3-1 | WOD-TW3-4
Sample Date 12/5/2008 12/5/2008 12/10/2008 12/9/2008 [ 1/14/2009 | 12/10/2008 | 1/14/2009 | 12/10/2008 1/14/2009
VOCs (ug/L)

Benzene 5 1 U 1 U 90 36 120 12 87 93
Tetrachloroethene 1 U 1 U 1 U 2 1 0.5 J 1 J 0.7 J 0.6 J
Xylenes (total) 3 U 3 U 3 u[ 700 360 1200 590 1300 870
m-+p-Xylenes 2 U 2 U 2 Ul 560 270 930 420 1000 670
o-Xylene 1 U 1 U 1 u[ 140 89 270 160 180 200
1,2,4-Trimethlybenzene 1 U 1 U 1 Ul 140 81 190 140 170 120
SVOCs (ug/L)

3&4-Methylphenol 13 U 11 U 9 U 4 J 11 11 U 12 U 6 J 10 U
Naphthalene 13 U 11 U 9 u[ 190 51 210 130 200 110
[Metals (ug/L)
[Total Arsenic 18.4 2.2 B 6.3 51.8 22.3 103 10.3 65.7 56.4
[IDissolved Arsenic 16 1.45 u* NA 42 19.3 72.6 NA 63.9 59
[Field Parameters
“pH (S.U.) 6.44 4.79 5.77 6.33 4.93 5.98 4.36 6.16 5.18

S. Conductivity (mS/cm) 0.233 0.689 0.12 0.382 0.25 0.569 0.385 0.61 99.4
IDissolved Oxygen (mg/L) 5.73 3.36 1.98 3.65 0.89 0.92 0 0.4 0.77
[Temperature (°C) 13.95 15.42 15.17 15.94 13.9 18.08 15.8 16.91 15.3
[[Oxygen Reduction Potential (mV) -14 104 84 -53 13 -123 108 -470 -10
[[Turbidity (NTU) 19 36.5 7.1 1060 764 >1100 3.61 >1100 13.5

NA - not analyzed

J - Estimated Value

U - Compound was analyzed for bt

U* - Analyte was not detected in th
limit or greater than the Methoc

B - The analyte was detected in the
detection limit or greater than tt




WALLOPS ISLAND, VIRGINIA

TABLE 3.2

LAB ANALYTICAL RESULTS
WASTE OIL DUMP
NASA WALLOPS FLIGHT FACILITY

Parameter WOD-TW4-1 | WOD-TW4-4 [ WOD-TW5-1|WOD-TW5-4 | WOD-TW6-1 [ WOD-TW6-4
Sample Date 12/9/2008 1/14/2009 | 12/10/2008 | 1/14/2009 | 12/10/2008 | 1/14/2009
VOCs (ug/L)

Benzene 250 120 92 20 44 46
Tetrachloroethene 1 U 0.4 J 1 U 0.4 J 1 0.3 J
Xylenes (total) 1400 900 1700 440 1600 1200
m-+p-Xylenes 1000 660 1400 310 1200 840
o-Xylene 390 250 320 130 430 340
1,2,4-Trimethlybenzene 170 110 300 85 170 160
SVOCs (ug/L)

384-Methylphenol 31 11 u[ 2100 Ju 10 U 10 U 11 U
Naphthalene 320 83 20000 73 400 280
[Metals (ug/L)
[[Total Arsenic 135 203 102 72.8 27.7 116
[IDissolved Arsenic 138 NA 95.5 62 16.2 117
[Field Parameters
"pH (S.U.) 5.97 4.97 6.46 5.14 6.52 5.38

S. Conductivity (mS/cm) 0.602 0.406 0.999 0.52 0.999 0.69
IDissolved Oxygen (mg/L) 1.16 0 2.27 4.82 2.44 0.94
[[Temperature (°C) 16.51 14.2 16.26 13.8 15.96 15.2
[[Oxygen Reduction Potential (mV) -81 -5 -107 -6 -95 -64
[Turbidity (NTU) 758 2.78 >1100 25.5 290 42.2

NA - not analyzed

J - Estimated Value

U - Compound was analyzed for bt

U* - Analyte was not detected in th
limit or greater than the Methoc

B - The analyte was detected in the
detection limit or greater than tt




FIGURES
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ATTACHMENT 1

Field Task Modification Request Forms



TETRA TECH NUS
FIELD TASK MODIFICATION REQUEST FORM

:lot Shady

NASA WFF AW 70 6. PeiectbcNion.

Project/Installation Name CTO & Project Number Task Med. Number
\Jork Plan FETA« oD 12./8[2003
Modification To (e.g. Work Plan} Site/Sample Location Date

Activity Descnpnon Rew(qu\qu}t Tew\o \.Ja“ ¥ -[f\\ec,lno.\ LJe“ ssﬂ' up 'I:;‘om

" v-& ¥ CXA

Recommended Dlsposmon New sa‘\‘ MD q\\ous '“\& ORC \mec,\\ot\ ‘\o \>e Move

t\?)(‘n?ef\\{ montored  Laith Krown

Srou\t\c)\ \soer -Rm../_ _

/ 95/9,{/& 8

Field Operations Leader (Signature) Date
"Approved Disposition:
7
S T 7
- /’
Project/T. a?( Order Manager (Signature) D9t€ /
Distribution:
Program/Project File — Other:
Project/Task Order Manager —
Field Operations Leader — e
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"i.

TETRA TECH NUS
FIELP TASK MODIFICATION REQUEST FORM

NASA _\JFF CT0 O et HRGNLD-
Projeci/Tnstallation Name CTO & Pr%ﬁMNlﬁber Task Mod. Number
e\
Work, 9\_0«:\ EEFALION /il a00R
Modification To (e.g. Work Plan) Site/Sample Location Date

LORC 18 A"M
Activity Description: 1&0«\; ossamm M 'Tor UOD DOS"'ool\eA | aav Aue la mc\eMea\‘l'
Adeadver which  made it imposiole > a L day pest peclion
<0LM|?\\|\3_ cuept Dca,\_re& ONn 1!11’}10@5(

Reason for Change: NASA WEF  dower conlrol denied aceess docin fuaway V7

oal ‘\‘ O\-d\nsqv‘v A ‘H\g qvea,

Recommended Dlsposltlon \ (law 5043()\ e\}e,\ C\:\m\qcé ‘}o o ’l da\\L _Scm[b\mq
event foe NASA WIFFE WJON, 5

ﬂ;«fﬂﬂ 1A%

Field Operatlons Leader (S:gnature) Date

‘Approved Disposition:

44 ét é{ _; L= //zé@
Project/T: ask er Manager (Signa D}h( - /

Distribution:

Program/Project File — Other:
Project/Task Order Manager —
Field Operations Leader — ' e e




ATTACHMENT 2

Soil Boring, Monitoring Well Construction, and Development Log Sheets



@7/28/99 INL

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL NO.: /76 ~ 2w &

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT e 5= g2 /07 57220 i

PROJECT NO.yj2cnmrérz-

DATE BEGUN ,z/f/c&F

LOCATION tep7= s pliVZ or/ Ry
BORING ez 27— 2o % | DRILLING
DATE COMPLETED /AZQ‘ /o2& | METHOD Mol s78ny LU

, DRILLER 22475 i8/4-

FIELD GEOLOGIST I s 7omr s/ A e DEVELOPMENT

GROUND ELEVATION

DATUM

METHOD Iia ul‘gﬁiﬂé‘

i

A R A A S SN SEENRNNNANANNNANNN

e A e N O SR NS RN, \_i\

Candodedndnknohon o dodcdob ot oh b dodo to e Anhnbrhdnoand

PLELErrr e el

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: [ S /

ELEVATION/HEIGHT OF TOP OF RISER PIPE:

I.D. OF SURFACE CASING: wd ”

TYPE OF SURFACE CASING: S TEEf

4

RISER PIPE 1.D.: L
TYPE OF RISER PIPE: e
BOREHOLE DIAMETER: 5

TYPE OF BACKFILL: _ B/ 7o/ 17€

ELEVATION/DEPTH TOP OF SEAL:

TYPE OF SEAL: RBENToANLTE

DEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN:

TYPE OF SCREEN: P L

r/4
SLOT SIZE x LENGTH: & /1O X/ & d

27

I.D. OF SCREEN: 2,

~— TYPE OF SAND PACK: &/ mepiviwn

(BRI  LHRALA

~ ELEVATION/DEPTH BOTTOM COF SCREEN:

. ELEVATION/DEPTH BOTTOM OF SAND PACK:
BACKFILL MATERIAL BELOW SAND: SANVD

— ELEVATION/DEPTH OF HOLE:

/

'

— TYPE OF SURFACE SEAL: _ cezyrel/7  Greoidi

[ 2E
[ 30

/ 30°




Tetra Tech NUS, Inc. BORING LOG Page _ /of _/

PROJECT NAME: 10/ 10, Lot TH DY BORING No.. e 7=/ = Cober P
PROJECT NUMBER:  ,zG A /crs 2. ° DATE: iz ] PO 5
DRILLING COMPANY: = &2 /8 47 GEOLOGIST: ~ 7, of . 77 et g
DRILLING RIG: Geopoperie oo 2. DT DRILLER: . fgeswr &/ /
MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample| Depth | Blows/ | Sample | Lithology ]
No. {Ft.} #"or |Recovery| Change s
and | or | RaQD t | eptivee) iﬂ" ﬁ:e:!sltvf c o P AENES
eorl Run i onsistency 21|l =
nrr::m :o. ) ?_:r:: Scr::ncd or Color Material Classification ) Remarks E‘ % % ?;
Interval Rock * & g 51 E
Hardnass YR BE-]
P
~ >
Lrofe 1Bed /= samn ol olo
/
y — wA7EIe @ 9
4 T 7| — e
Locve \paf /= sand w7
7
Te
Fiiem
!
STIFEHZ (7
2;”)
2Z & SHADY Clitiy
zz | - 7/“? ‘ /
[oL
77
2 se
g
Iy
b
* When rock coring, enter rock brokeness.
“* Include monitor reading in 6 foot intervals @ borehale. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: 4 ren xS0 lbos BAYL Sah RAcK 230/ Background (ppm):
2~ evlhe R ¢ R RIS TR

Converted to Well: Yes & No Well ID. & to =/ — (it 5
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ATTACHMENT 3

Low Flow Purge, Field Analytical, and Groundwater Sample Log Sheets



EI Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Project Site Name:
Project Number:
Sample Location:
QA Sample Type:

FETA-p W0

HRAEM Yol

N ASA— WEF

W Trip Blank
[] Source Water Blank

Page 7 of {
Sample ID Number: TR |
Sampled By: LAS
C.0.C. Number:

[l Rinsate Blank
[1 Other Blank

Date il / A0
Time: IS
Method

Al Pre;mdv'edl

Laboratory Prepared
1 Purchased
{1 Other

[l Tap
il Fire Hydrant

Product Name:

Supplier:

Manufacturer:

Order Number:

Lot Number:

Expiration Date:

Media Type:

Equipment Used:

Equipment Type:
[] Dedicated
[l Reusable

Analysis

Collected

Preservative Container Requirements
Volatiles Cool 4°C & HCI ZLHOm\ Urals YESZNOY
Semivolatiles Cool 4°C YES / NO
Pesticide / PCB Cool 4°C YES /NO
Metals Cool 4°C & HNO, YES /NO
Cyanide Cool 4°C & NaOH YES / NO

L AR & eéc\
5@YMs¢ﬂhﬁw(é%tpo@%wqrp%éu&%mwﬂa
Snippe 12)5 |68

?ﬂ‘.’O’L Tﬂ\f)

Blank: ‘7%/ %L\\LPF\\J\E Vol

Signature(s);




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

T Other Well Type:

[l Low Concentration

[] QA Sample Type:

[1 High Concentration

F’age__!w of _L
CIFF LoD 5Lt |
Project Site Name: NASA WFF-WOD Sample ID No.: i O O3 >
Project No.: 112GN1612 Sample Location: WFF-wobD
Sampled By: ABB
[l Domestic Well Data C.0.C. No.:
TKMonitoring Well Data Type of Sample:

shecd
Time: )

Color
(Visual)

pH S.C.

(5.1

(mS/cm)

DO
(mg/l)

Temp.
‘c)

Turbidity
(NTU)

Salinity

Other
(%)

[Method: Loy, Fiow elepe

HGg

0,141

4,50 .79 O34

e

g

Volume

pH 8.C.

Temp. DO

IMethod: \,0\:«' T low

Monitor Reading (ppm):

Well Casing Diameter & Material

Type: '}“ ? \J C

Total Well Depth (TD): e+ 3

Static Water Level (WL &. 79

One Casing Volume{galiLy: (¢ §Ba.

Start Purge (hrs): OO\UJ\ v

End Purge (hrs):  1OLY

Total Purge Time (min)  {% wi~ P

=

Total Vo!. Purged (gallL): |5 aa |

Analysis Preservative Container Requirements Collected
TERES R (3) Yol VoA Ves
TAL mekals Mo s 4y, 9L oy yes
TQL S\UoCs ] L"}\\‘ [ L\m\n(‘ri ) }'(5

\ A\ I
sSep. ;U{\% G\PA\}I\\U‘.\ \‘Qt\) 5\\‘5\ %‘3( SEC{I%\{MM g,\\ x()c«'{b\a'\'\eji'(!\ij

i Signature(s):

MS/MSD

Duplicate ID No.

[P

Als



H LOW FLOW PURGE DATA SHEET (5 -awWi-\

WAE-h G - G-

PROJECT SITE NAME: NASA WFF-WOD WELL ID.; _
PROJECT NUMBER: 112GN1612 DATE: i m“__ R
Time Water Level Flow pH 5.Cond.| Turb. DO Temp. ORP Salinity Comments

T,:n, iy T . “um,x‘maw. %\P\w

DAY o
ey 2, i V20 Bl | 3201 0.1 | L4 | 1159 & o O fe pllece exc)
O UL H,07] i © 4.6 | Oad 528 I .14 EEA o3 S
M50 Y 4.1 | G044 Lot laba2d | 1343 o) 0.0
&5 HAan qer | o@d | 2.as | ¢.oi 13 .¢0 53 6.0
O5¢ 4209 150 Hex | oqd42 1 3 44 ] ©.64 3. 24 5 o0 2.5 & m,,@,:.“
(NG54 H. 4R 4,4 | oial 2.7 | Ol 1410 5l G O
A% 4.55 He? | oA ] 1335 | os] 4.5 H7 o-d 2. 154 purgocd
1006 q.t> 130 4,64 | o.9% V.26 | 64) d3/71 &3 0,0
010 LTI 4,65 <, 4l v 033 j4.40 | 44 55
inll 4,714 46¢ | oifl | O14 1 &3 .26 | 9 OO CC Htsfpursre
TSk @Y
Slaw e\ o 2|~ 0O
1{O0 G045 peter (oo ded S / Edndinad « (e
10 .15 !

SIGNATURE(S): ?m mn\ &N v>om.ﬂ|0m|\|




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page ___‘_ of ___3

Project Site Name: NASA WFF-WOD
Project No.; 112GN1612
Sampled By: <6 K3

Field Analyst: BB R

Sample ID No.: W FF-LJob- 1§ ¢ idi~]

Sample Location: WFF- LJ g

Duplicate:
Blank:

0
L]

SAMPLING DA

Ot 11,5109 Cotor PH SC. | Temp. | Turbidity Do Salinity  |ORP (Eh)
Time: _ {6\A Viswal) | S0y | mSem) | Coy (NTU) {mg/) (%) (- mv)
Methoo: Low ¢\, e (4L ORH5L] 679 |0 A3 o g 4
SAMPLE COLLHCTION/ANALYSIS INFORMATIO -

ORP (Eh} (+/- mv)

Electrode Make & Madel:

Reference Electrode {circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

[ 3
thuipment: Chemetrics Test Kit Concentration: i) é ppm
Range Used: Range Method  [Concentration ppm
010 1 ppm K-7510 [, Analysis Time: {6 3+
BAL 1t0 12 ppm K-7512 i b
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used:; Range Sample Vol lCanridge l Multiptier Titeation Count Multiplier Concentration
D 1-5 mgl/L 200 mi 0.200 N 0.01 x 0.01 = mg/L
D 2-10 mg/L 100 mi 0.200 N 0.02 x 0.02 = mg/L.
Notes:
Carbon Dioxide: i
Equipment: Chemetrics Test Kit Concentration: é) O ppm
Range Used: Range Method  |Concentration ppm
= 0to 100ppm | K-1910 (%) Anaiysis Time: {050
D 100 to 1000 ppm K-1920 '
[:‘ 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol, 'Carlridge ' Multiplier Titration Count Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/L
D 20-100 ma/L 100 ml 0.3636 N 0.2 x 0.2 = mg/l.
D 160-400 rmo/l. 200 ml 3.636 N 1.0 x 1.0 = mg/L
[ 2001000mgl.  100ml  3636N 20 x20 = mgiL
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at {time)

Total stripper time

Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Pagf_':w:f_\ of }
Project Site Name: NASA WFF-WOD Sample ID No.: LJ FE-LIod-16.G L1
Project No.: 112GN1612 Sample Location: { J FF- o b
Sampled By: »Hk RS Duplicate:  []

Field Analyst: e RS Blank: (]
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: ’-'; O ppm
Range Used: Range Method  |Concentration ppm
10 to 100 ppm K-9810 50 Analysis Time: [ ¢ X
D 50 to 500 ppra K-0815
D 100 to 1000 ppm K-9820 Filtered: El
{Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Car’(ridge | Multiplier Titration Count Multiplier Concentration
L] 10-40 mo/L 100ml  04600N 0.1 & x01 = mgiL
(] 40-160 mg/L 25m 01600N 0.4 & x04 = mal.
D 100-400 mg/t. 1006 mi 1.800 N 1.0 & x 1.0 = mg/L
L..__| 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = ma/L
L] 500-2000mg/l__ 20ml  1800N 5.0 & x50 = gL
D 1000-40C0 mg/l. 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st. 2nd.: 3rd.;
INotes:
Ferrous Iron (Fe®*):
Equipment; DR-850 DR-8 __ Range: 0 - 3.00 mg/L Cancentration: ’2 ‘Oi ppm
Program/Module:  500nm a3
Analysis Time: I O ‘f g

Equipment: @ Range: 0 - 10 mg/t.

INotes: Filtered: D

Hydrogen Sulfide (H,S): Range: 0 - 5 mgiL

|Equipment: (: Hgg) Other: Concentration: O ! o pem
.E$<ceeded 5.0 mg/L range on color chart; D Analysis Time: “2 E;@

Notes:

Sulfide (8%):

Equipment: Chemetrics Test Kit Range: 0 - 10 mgiL Concentration; ppm

Range Used: Range Method  jConcentration ppm
D 0to 1 ppm K-9510 Analysis Time:
D 1 to 10 ppm K-9510
Filtered: D
[Equipment; DR-850 DR-8_ _ Range: 0 - 0.70 mgiL
Program/Module:  610nm 93
Notes:




GROUNDWATER SAMPLE LOG SHEET

E Tetra Tech NUS, Inc.

NASH WEF WS

Page ( of / _

Project Site Name: Sample ID No.: WEEwoo- (5600 2 - |

[l Other Well Type:

Project No.: W2enlib i2. Sample Location:  (S<z02
Sampled By: =
[l Demestic Well Data C.0.C. No.;
onitaring Well Data Type of Sample:

[l Low Concentration

i QA Sample Type:

[l High Concentration

Date: | /5 fo ‘9, Color pH S.C Temp. DO Other
Time: | 31C (Visual) | (S.U) | (mSicm) ‘c) (NTU) (mg/l)
eleay 4,000

|[EURGE DA

IDate: t2 ! ) l ob Volume pH S.C. Temp. Turbidity DO Salinity Cther
IMethod: Leno "Fc_,ow Se& Lot e Pﬁfé}é‘ SHES

|Monitor Reading (ppm}): '

Well Casing Diameter & Material

Type: £ T PVE

Total Well Depth (TD): & ¢S

Static Water Level (WL): &, 2-

One Casing Volume(galit): (3,54}, |

)
Start Purge (hrs): {22©

End Purge {hrs): | OO

Total Purge Time {min}: 3¢ min

Total Vol. Purged (gal/l.):

Analysis Preservative Container Requirements Collected
TCe \JOd e e ’3) Ho mlt =lass e
TEL, SyDe -— 2Y i L Amben Lok
THAE pAETALS HN O 250 anl  Pocy g2 (
Frlteree? Mabel s HNO 250 nl  Poiy 3323

:l Signature(s):

MS/MSD

[ea— S,

s S
R Ll




B LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID:  \WIFLWON 5 -qu 2
PROJECT NUMBER: 112GN1612 DATE: (2lsloe
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
mo | 620 | 17s 753 |p.ooo |12 | 2.9¢ | /.32 | 153 |O,¢z
235 | 5.4E 50 5.30 |p.e00 | 53 29Y | woy | 137 2. ©
1240 5.9 i5o 590 |2 00 Yo 2,20 | 12.56 o o o
12 &/l lo 25 /50 P O, o0 !/ 7 4,13 /2. 55 i )
j250 6.3%F (50 5o o000 | 4 Fo7 | 1257 12 2,0
1255 o (e 55 0. 000 /4 7, 06 /2. &/ o o, 0
500 ¢k /5D T4 | 2,000 | 16 7,67 | 26l S22 0,6
T -
SIGNATURE(S): < PAGE_L OF |




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. ’

Project Site Name: NAA LIFE oo

ProjectNo.: 112 &7 (122
Sampled By: E wnd
Field Analyst:  acobBirket- oot / RS

Field Form Checked as per QA/QC Checklist {initials):

£

Page i of “
Sample 1D No.: WEFEWTd = 15410 2 - T
Sample Location: '3 Gui2
Duplicate: [
Blank: |

|Date: 12—'5 [ o5 Coler pH 5.C. Temp. Turbidity po Salinity |ORP (Eh)
Time: 134G (Visual) (S.U) | (mSfem) o) (NTL} {mgA) (%) /- my)
[Method: &onm F D0y glece 5.'-{4( dew s i & ol .0 82

Electrode Make & Model: ‘H}’EZ

R2

Reference Electrode (circle one): Silver-Silver Chloride / Calomet / Hydrogen

Dissolved Oxygen:

Totai stripper time

Pump rate

miélliliters/minute

Equipment: Chemetrics Test Kit Concentration: t. > ppm
Range Used: Range Method  |Concentration ppm
O] e PD2F
0101 ppm K-7510 Analysis Time:
A 10 12 ppm Krsiz | 145
|Equipmient: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. ICanridge I Multiplier Titeation Count Multiplier Cancentraticn
[] 1.5 mgiL 200ml  0200N  0.01 X001 = mgll
D 2-10 mgiL 100 ml 0.200 N 0.02 x 0.02 = mg/L
Notes:
Carbon Dioxide:
1Equipment: Chemetrics Test Kit Concentration: oys ppm
Range Used: Range Method  |Concentration ppm )
1A 10t 100 ppm | K-1910 o.45 Analysis Time: {33 ©
D 100 to 000 ppm K-1920
D 250 to 2500 ppm K-1925
|Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol |Cartr|dge l Multiplier Titration Count Concentration
D 10-50 mg/L 200 mi (0.3636 N 0.1 x 0.1 = ma/L
D 20-100 mg/t. 100 mi 0.3636 N 0.2 x0.2 = mg/L
[] 100-400mgl.  200ml  3636N 1.0 x10 = gl
L] 2001000 mg/.  100ml  3.636N 2.0 x20 = mgll
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at (time)




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

TG

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page < of _—
Project Site Name: NASA WEE Sample ID No.: pSEFRwoD - 412~ L
Project No.. (R G il L2 Sample Location: {S Gzec 2
Sampled By: =™ Duplicate:  []

Field Analyst:  JesebBisket =0 | 25 Blank: Q_
Alkalinity:
Eguipment: Chemetrics Test Kit Concentration: Ht S ppm
Range Used: Range Method  |Concentration ppm
,E, 10 to 100 ppm K-2810 i‘-[ .5 Analysis Time: t 3 35
] 5010500 ppm |  K-0815
I:l 100 to 1000 ppm K-8820 Filtered: D
§Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Multiplier | Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
I:l 40-160 mg/L 25 ml 0.1600 N 0.4 & % 0.4 = mgiL
(] 100-400mg/l.  100mi  1600N 1.0 & x10 = maiL
L_,:] 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/L
I:l 500-20C0 mg/t 20 ml 1.600 N 5.0 & x 5.0 = ma/l
D 1000-4000 mg/L 10 mt 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1si.: 2nd.; 3rd.:
{Notes:
Ferrous Iron (Fe?'): )
Eguipment: DR-880 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: 4 ‘Cb ppm
Program/Module:  500nm 33
Analysis Time: f395

Eguipment: {R-18C Color Wheel Range: 0 - 10 mg/l.

Notes: Filterad: D

Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L

Equipment: HS-C Other: Concentration: pem

Exceeded 5.0 mg/L range on color chart: [:’ Analysis Time:
Noles:
Sulfide (§%):
}Equipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Method [Concentration ppm
D 0to 1 ppm K-9510 Analysis Time:
L] 1 to 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 93

[Notes:




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_l_ of I

Project Site Name:

Sample D No.:

Project No.:

ilad .
IFE S ehyT B Stade

U T 12

VL D18 4t

Sample Location:

1 Domestic Well Data
~[}-Monitoring Well Data
1 Gther Well Type:

W EE Lo b

a1y

Sampled By:

C.0.C. No.:

Type of Sample:
Iow Concentration

[l QA Sample Type:

[]\H'rgh Concentration

fDate: ; Color pH S.C. Temp. Turbidity DO Salinity Other
Time: loje (Visual) . | (8.U.) | (mS/cm) Ccy (NTU) {mg/1) (%)

|Method: L. e, s g | O,013) Mol H4.52 T2 e

BURGE:DA

Date: Turbidity Salinity

Method: b 0 FL -

IMcmitor Reading (ppm):

Well Casing Diameter & Material

P N T ey
Type: ALV vl
Total Well Depth (TD): 4 255 AT
Static Water Level (WL): A7 (57 s D

i LA - e AT

One Casing Volume{galiL): 0, Js D E R [
Start Purge (hrs): {7 oL N 5
End Purge (hrs). (O3 1

Tatal Purge Time (mink: i[ G

Total Vot. Purged {gal/L): QS}J 7

Analysis Preservative Container Requirements Collected
Ty ync H | (3] 4 ai UCA vilds L s
FTAL Ml i als T T Lt
el SUses —_ {2 } [T P : Zeﬂ 3y

Pc’i Vach(erj

See g-ie{(l malyulm\ 103 SLC’C’{ ?Oi’f \‘jC’OCl\(’MECa\\

|f Signature(s)

MS/MSD

A 2
7



H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WQOD WELL ID.:
PROJECT NUMBER: 112GN1612 - m.,f PR " DATE:
{ L0 R
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
; 4 | Zen
Lol g L Tt | e el e 048 Tk LA B
wM.nJv w ;!, g,.,.f mrmn\ J , m .)MJBJ. ! mw " “ nw l.fw ,hn\ hw.a_ p»\..h\,.._ < a..sux s ony " m”.v, _wn.w_wﬂv TM/ e wa Mx_\mruu i
W07 g ¢ 2ot |15 47 e c & W :
1O+ T SG.% | LR JLASY BN I o
s ~i L IR YWY d3 N L
i A6 N PR “4.% 170 i 5d A4S FE VA s - o Jolle S
Wby .5 | Tl 1380 ETEE TS
1058 > b e pq.6i G 7 3
[do A | T3n] oAl ol | oo g 4.9 el

/

SIGNATURE(S): \M%“w %%&xw%, paGE | oF




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

E FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page of 3
Project Site Name: |, }*.“zJ L (i 3“’, fuf Sﬁf%( i Sample ID No.:\ ' /<7 AL e 301
Project No.. ] A i 12 ‘ Sample Location: wW/F/%~ =t/ A,
Sampled By: 4380 Duplicate:  [_J i
Field Analyst:  Jacob Birkett Blank: ]

Field Form Checked as per QA/QC Checklist (initials): I

foate: 12 /7 7l Color pH s.C. Temp. Turbidity Do Salinity  |ORP (Eh)
Time: 11 2 (Visual) | (S.U) | (mSkem) o) (NTU) (mgf) ) (He=mv)
methos: /.. oo o tlecr |6 2T Sl Mol = | 7y & [ R0OG
ISANELE COLLEC TTONANALYSTS INFORMATION

ORP (Eh) (+/- mv}) Electrode Make & Model:

Reference Elecirode (circle one). Silver-Silver Chlaride / Calomel / Hydrogen

Dissolved Oxygen:

|Equipment: Chemetrics Test Kit Concentration: {o ppm
Range Used: Range Method |Concentraticn ppm B
= : omme: 1D oL
- 0o 1 ppm K-7510 7\ Analysis Time:
1t0 12 ppm K-7512 &
Equipment: HACH Digital Titrator OX-DT Analysis Time:

Range Used: Range Sample Vol |Cartridge ‘ Multiptier Titration Count Multiplier Concentration
L] 1-8 mgfL 200m  0200N  0.01 X001 = mgiL
L] 2-10 moil 100 ml 0.200N  0.02 x002 = g/l

Notes:

Carbon Dioxide:

Equipment: Chemetrics Test Kit Concentration: ‘ qﬁ ppm
Range Used: Range Method  {Concentration ppm 6 g
B 10 to 100 ppm K-1910 1 Analysis Time: l ‘
100 to 1000 ppm K-1920
|:I 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vel |Carindge | Multlpller Titration Count Concentration
L] 10-50 ma/L 200m 03636N 0.1 x01 = mgil
D 20-100 mg/L. 100 mi 0.3636 N 0.2 % 0.2 = mg/L
D 100-400 mgiL 200 mi 3.636 N 1.0 x 1.0 = mg/L
[ 2001000 mgl.  100ml 363N 20 x20 = malL
Standard Additions: |:| Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.;
Notes:

Hydrogen, dissolved

|Equipment: Bubble strip sampling field method

Start stripper at {time)
End stripper at {time)
Total stripper time

Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 3 ij
Project Site Name: WFE- LoD P,‘\G‘PSI«J{/ Sample ID No.: «JF & - E""L{f’“;‘;\*f
ProjectNo.. VWA GNiG 12 Sample Location: \JEF-Lo D>
Sampled By: )& H Dupiicate:  [_]

Field Analyst.  Jacob Birkett Blank: ]
Alkalinity:
Equipment; Chemetrics Test Kit Concentration: —;\C\‘ ppm
Range Used: Range Method  jConcentration ppm
10to 100 ppm | K-9810 O Analysis Time: WY
D 50 to 500 ppm K-9815
L 100 to 1000 ppm |  K-9820 Fitered: [
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Muitiplier Titration Count Multiplier Concentration
L] 10-40 mgiL 100m  0.1600N 0.1 & x01 = mg/L
(] 40-160 mg/L 2%5m  0.1600N 04 8 x04 = mail.
I:] 100-400 mg/L 100 ml 1.600 N 1.0 & x 1.0 = mg/L
(] 200-800 mg/L 50m 1.600N 2.0 & x20 = mg/L
D 500-2000 mg/l. 20 ml 1.600 N 5.0 & x 5.0 = mg/l.
D 1060-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = mg/t
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
jNotes:
trerrous Iron (Fe?'): <
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: C” ppm
Program/Moedule:  509nm 33 -
- Analysis Time; W—{ &
Equipment: {.fof{IsEWc;mm Whe Ij Range: 0 - 10 mg/L
Inotes: T e Fittered: |
Hydrogen Sulfide '(!-%IQS): Range: 0 -5 mgiL _
|Equipment: »‘\_I-_L%.G- > Other: Concentration: G ppm
Exceeded 5.0 mg/L range on color chart: |:| Analysis Time: \% ?:r L
|Notes:
Sulfide (S7):
|Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Meathod  |Concentration ppm
] 0to 1 ppm K-9510 Analysis Time:
L._._l 1t 10 ppm K-8510
Filtered: B
Equipment: DR-850 DR-§  _ Range: 0 - 0.70 mg/L
Program/Module:  §10nm 93

|Notes:




E Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

[l Other Well Type:

[] Low Concentration

[ QA Sample Type:

[] High Concentration

Page’_ of t_
WEPLIL) » [SequoF~ |
Project Site Name: NASH WEFT  WoD Sample ID No.: —#&
Project No.: 26 (612 Sample Location: (5 ¢ -
) Sampled By: £
] Domestic Well Data C.0.C. No.:
B Monitoring Well Data Type of Sample:

|pate: 12 Color pH 8.C. Temp. Turbidity DO Salinity Other
Time: liZ2e (Visual) (S.U) | (mS/em) ‘o) (NTU) {mg/1) (%)

vethod: £evv Feond e~ |5027 |€/73 |2 38 7S 73 (o

[PURGE DA’

IDate: i?lﬁ I C‘fﬁ Volume pH S.C. Temp, Turbidity DO Salinity Qther
IMethod: cowv fpo See feso |l | prirye /%g lwe f~

Monitor Reading (ppm):

Well Casing Diameter & Material

Type: 2 ‘ PVC—

Total Well Depth (TD): 20

Static Water Level (WL): 26 .0¢/

One Casing Volume(gal/L): O,, Cﬁ;,d

Start Purge (hrs);. /€ 7€

End Purge (hrs): f i’LO

Total Purge Time (min): 40 g (A

Total Vol. Purged (gal/L):

Analysis Preservative Container Requirements Collected
e Vo Hoe { 3) el glass {3
Tl  Svog - (Y L Aado- gt st e L
AL Metells Iy (i) 257G .4] pPoeyS e

=

Signature(s):

MS/MSD Duplicate 1D No.:

— Spmmr——

Vel e,




H LOW FLOW PURGE DATA SHEET

& .I...lll - & oL m
PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WrF -5 -Gy
PROJECT NUMBER: 112GN1612 DATE: 2] [OF3
Time Water Level Flow pH Temp. Salinity Comments
2
o5 2 26. 32 25 79 |0 (87 32¢ | 7./t | 1597 |-167% O O
(et | 2F. 2t 25 533 |&ts3 13.% O | H | -/197 o e
[£E0 2F 28 2o 5,29 | 0. 0Y3| (2.0 | 063 | b F | ~95 |&.0
[es | 22, 5k 25D 5,27 | 0.437| 643 o, 2/ (652 | /9F | 0.0
/e 2F, Y ZCE 532 0. /50 | /o042 o 72| B | =493 O
175 2F, 7Y 7o o 5.35 (oot | 947 | 07| /640 | =159 O e
2% 27, $3 20 5 23+ 10,./73 ] °9.45 | 0. 73 A0 | -/92 | o0
SIGNATURE(S): __ O pace_/or/_




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

E FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page / of _*~
Project Site Name: NASH  O3FFE  poony Sample ID No.: W= - 160 D - (s~ |
Project No.:  [I2GN 12 Sample Location; (5 &ed F
Sampled By: ¢ LV Duplicate:  []
Field Analyst:  Jacob-Birketir <= D Blank: J

pate: 12 /8]0 Color pH sC. | Temp. Turbidity DO Salinity |ORP (Eh)
Time: 1§ 29 {Visual) (.U | (mSfem) Cc) _(NTUY) (mg/l) {%) (+-mv)
[vetnos: fucv £fect/ (loe |53 2073|0626 | 77¢ Jo. 72 1€ O

ORP (Eh) (+/- mv} Electrode Make & Model:_77CO7 4 &2 2

— {5
/ f 2 Reference Electrode (Gircle one): Silver-Silver Chloride / Calomel / Hydrogen
Dissolved Oxygen: .
Eguipment: Chemetrics Test Kit Concentration: &7 ’ % ppm
Range Used: Range Method  [Concentration ppm
= Oto 1 ppm K-7510 a5 Analysis Tme: /YD
H 110 12 ppm K7512 | pd et veinse
Tt
YEquipment; HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Carlridge | Muttiplier Titration Gount Multiplier Concentration
LJ 15 mgiL 200m_ 0200N  0.01 x001 = mg/L
L] 2-10 mgiL 100m  0200N 0.0 X002 = mll
fMNotes:
Carbon Dioxide:
IEquipment: Chemetrics Test Kit Concentration: /&7 ppm
Range Used: Range Methed  [Cencentration ppm
, 10 to 100 ppm K-1910 Fe Analysis Time: ”ng
D 100 to 1000 ppm K-1920
[] 250 to 2500 ppm | K-1925
[Equipment: HACH Digitat Titrator CA-DT
Range Used: Range Sample Vol. |Car£ridge | Mulliplier Titration Count Conceniration
l:] 10-50 mg/L 200 ml 0.3636 N 01 x 0.1 = my/L
[ 20-100 mgiL 100m  0.3636N 02 x02 = maiL
L1 100-400 Mgl 200mi  3636N 10 x10 = malL
L] 2001000 mgll.  100ml 363N 2.0 x20 = mglL
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method

Start stripper at (time)
End stripper at {lime)
Total steipper time

Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page Zof “—
Project Site Name: NAYM WEE oo D Sample ID No.: (87 - £J00 - (SGL)F - |
Project No.. [IZ{(5mitE LT Sample Location: |5 Gt 7]
Sampled By: & LAJ Duplicate: []
Field Analyst __smcotrBiret— __ SHAS Blank: O
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: S0 ppm
Range Used: Range Method  |Concentration ppm
D 10 to 100 ppm K-9810 Analysis Time: ’ ’ ‘5.3
A7 sotosooppm | ko815 | {So
] 100 to 1000 ppm | K-9820 Fitered: [
Eguipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vot. |Carfridge | Mltiplier Titration Count Multiptier Caoncentration
I:l 10-40 mg/l. 100 ml 0.1800 N 0.1 & x 0.1 = mg/t
(] 40-160 mgiL 26ml 01600N 0.4 8 x04 = mg/L
|:| 100-400 mg/L 100 ml 1.600 N 1.0 & x 1.0 = mafl
D 200-800 mg/t. 50 mi 1.600 N 2.0 & x 2.0 = mg/L
D 500-2000 mg/L 20 ml 1,600 N 5.0 & x 5.0 = mg/L
D 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
|Notes:
Ferrous Iron (Fe**):
|Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: 3" 8’ ppm
Program/Module:  500nm 33
Analysis Time: [ (45
Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
Equipment: HS-C Other: Concentration; 0 ' L/ ppm
Exceeded 5.0 mg/L range on color chart: ] Analysis Time: {5 i%’
Notes:
Sulfide (S*):
Equipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Method |Caoncentration ppm
D Gto 1 ppm K-9510 Anatysis Time:
D 110 10 ppm K-9510
Filtered: D
Equipment: DR-850 BR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 93

[votes:




Tetra Tech NUS, inc.

GROUNDWATER SAMPLE LOG SHEET

Page_/ of {_

Project Site Name:
Project No.:

J QA Sample Type:

N D

W2 iG12.

[I Domestic Well Data
onitoring Well Data
[ Other Well Type:

Sample ID No.: WEElWO - e 2D~ |

Sample Location:  zpw 27>
Sampled By: £ iy
C.0.C. No.:

Type of Sample:

[I Low Concentration
[] High Concentration

Color pH 5.C. Temp. Turbidity DO Salinity Otner
Time: ’ PRI {Visual) (5.U) | (mSikm) ) (NTU) {mg/!) (%) Tt
Method: £ ewv Fieiu Ciee A o, 7 O 1516

Volume pH

Turbidity

Salinity Other

Date: S.C. Temp.
Method: evv FEO sze v | et | Rieers A ST
Monitor Reading {ppm}:

Well Casing Diameter & Material
i .
Type: & (V&

Total Well Depth (TD):

XD

Static Water Level (WLY! i7. 3 {

[One Casing Volume(gal/L): ‘t?qqﬂl

Start Purge (hrs): £750

lEnc urge (hrsy:  20S

Total Purge Time (min): 3 5

Total Vol. Purged {gal/L}): /c &

Preservative

Container Requirements

Collected
TTEE ol He o /?j Yo il Sress e s
Tt  SVoL e (2N il Awbes olasy A
AL Medelo YR < 258 PN [z

able

Signature(s):

MS/MSD

Dupticate ID No.:

WI-Wod—(e4wio - |

/754»(_
a’?f"é’v’)

eE———

\

o~

S



H LOW FLOW PURGE DATA SHEET

/.
PROJECT SITE NAME: NASA WFF-WQCD WELL ID.: Sm_n.é,,wmm w2
PROJECT NUMBER: 112GN1612 DATE: _.\P\,.w.\m. o,
Time Water Level Flow Do Temp. ORP Salinity Comments

6730 | /73 -, 29 |2./69

02935 [7.LC .9 14150

0940 X 250 & 19 lorss .
0995 | /7. 63 2350 £,/ |a./5D 0 o
4960 [ 7.3 A50 ¢ 19 | a.d78 0,0
4955 | #.67 250 g i7 | ege? 67 175,157 | ~/9 >, O
feou [ 6y 50 | 6,07 | 244D L8y | s/ | -/F @. O

SIGNATURE(S): _u>omf\,.o_uh




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page {_of _2
Project Site Name: NASA WFF-FFTA Sample ID No.: W= £60D ~4aGi 27 - T
Project No.: 112GN1612 Sample Location: ¢ e¢v - LD
Sampled By: & o Duplicate:  []
Field Analyst: v Blank: ]
Field Form Checked as per QA/QC Checklist (initials): |
[SAMPLING DAT.
boste: 12/5 o8 Color pH SC. | Temp. Turbidity DO Salinity  |ORP (Eh)
Time: icog (Visual) (S.U) | (mSicm) ‘o {NTU) (mg/1) (%) (+- mv)
Method: Loew Feo s CLEAR NG L o /68 |15,/ C.F | LEY Lo |[~-719
SAMPLE COLEECTION/ANALYSIS INFORMATION
Electrode Make & Model:__F1aT BNA (I ~22
Reference Electrode (circle one): Silver-Silver Chloride / Calomet / Hydrogen
Dissolved Oxygen: ‘
Equipment: Chemetrics Test Kit Concentration: 2. 25 ppm
Range Used: Range Methed  |Concentration ppm
P Oto 1 ppm k7510 | £,25 Analysis Time: 16 3o
LA 1to 12 ppm K7512 | ek of 2:1.13:._
{Equipment; HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Caftridge | Multiplier Titration Count Multiplier Concentration
I:, -8 mg/L 200 mi 0.200 N 0.01 x 0.01 = mg/L
(] 210 malL 100m  0200N 002 X002 = mgi.
[Notes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration: 40 ppm
Range Used: Range Method  [Concentration ppm
JAT 10 to 100 ppm K-1910 “#o Analysis Time:  { O 3‘2
|.___| 100 te 1000 ppm K-1920
I:I 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vo, 1Cart{idge | Meltiplier Titration Count Concentration
B 10-50 mg/L. 200 mi 0.3636 N 01 x 0.1 = mg/L
D 20-100 mgiL 100 ml 0.3636 N 0.2 x0.2 = mg/L
D 100-400 mg/L 200 ml 3.636 N 1.0 x1.0 = mg/L
m 200-1000 mgil 100 ml 3636 N 2.0 x 2.0 = mg/L
Standard Additions: D Titrant Motarity:; Digits Required: 1st.: 2nd.: 3rd.:
Nates:
Hydrogen, dissolved
{Equipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at {time)
Totat stripper time
Pumg rate miliiliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page j of _‘?""

Project Site Name:

NASA WFF-FFTA

Sample ID No.: WER WeD- [6GW 2.0 ~ |

JMotes:

Project No.: 112GN1612 Sample Location; =Pl D
Sampled By: & ) Duplicate:  []
Field Analyst: (=i Blank: [;I
Alkalinity: —-
|Equipment: Chemetrics Test Kit Concentration: 50 ppm
Range Used: Range Method  |[Conceniration ppm
AT 100100ppm | K-9810 | 57D Analysis Time: [/ ¢4/.2
L] 50f0 500 ppm |  K-9815
L] 100 to 1000 ppm | K-9820 Fitered: [ ]
Equipment: HACH Digitat Titrator AL-DT
Range Used: Range Sample Vol. ICartridge ' Multiplier Titration Count Mulitiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/l
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
(] 200-800 mg/L s50ml 1600N 20 8 x20 = mall
] 500-2000mgl.  20ml 1.BOON 50 & x50 = maiL
I:l 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required; 1st.; 2nd.: 3rd.;
INuies:
Ferrous Iron (Fe®):
Equipment; DR-850 DR-§ . Range: 0 - 3.00 mg/L Cancentration: ‘-? ) ppm
Program/Module:  500nm 33
Analysis Time: /¢33
Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L
Notes: Fiitered: D
Hydrogen Suifide {(H,S): Range: 0- 5 mg/L
|Equipment: HS3-C Other: Concentration: ! 2 ppm
Exceeded 5.0 mg/l. range on color chart: [:] Analysis Time: {0 f Z
[Notes:
Suifide (S7):
{Equipment; Chemetrics Test Kit Range: G - 10 mgiL Concentration: ppm
Range Usad: Range Methad  |Concentration ppm
D 0to1ppm K-9510 Analysis Time:
L] 1o 10 ppm K-9510
Filtered: B
Equipment: DR-850 DR-8 __ Range: 0 - 0.70 mg/L
{Program/Module:  610nm a3




| Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page_! of |
, e 2<i
Project Site Name:  wil34 W= Lwon Sample ID No.: (Fleas- 1650 2 ™ |
Project No.: HZ g tlelfe Sample Location:  #%Ld- 2«
Sampled By: & L
[l Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
f] Other Well Type: ) [l Low Concentration
[ QA Sample Type: Il High Concentration
SAMPLING DATA

Date: *ZI-EH.L !2/{/08 Color pH 5.C. Temp. Turbidity DO Salinity Other

Time: /IO {(Visual) (5.U.) | (mS/cm) (NTU) (mg/1) (%)

Method: fov Aecw ; [« 573 2.0
R T e

Date: « 2/5/¢¢ Volume pH s.C. Temp. | Turbidity DO Salinity Other
Method: /e /‘f/wu Sl Free -F’/o.;} JL«.L‘]L

Monitor Reading {(ppm):

Well Casing Diameter & Material
Type: 27 PV

Total Well Depth (TD):  {&
Static Water Level (WL): { 7709
One Casing Volume(gal/L): OSL@J
Start Purge (hrs): Dﬁﬁ i
|enc Purge (hrs): QB30

Total Purge Time {min): f‘5 FOTLY
Total Val. Purged {(galiL); 22—

Analysis Preservative Container Requirements Collected
AL TCL OO Boee () Yo ol glacs jes
“eC SVIC N (2) 1+ L Amber gles e s
“TAL Mae hts Hadu 3 2sv poiN = Yoo
Tssoluvee? AMetells Hasus 256 oo R
o

M et (b’fj e fo ceche o fronn e OPF0 Loff /11O
> pranctes af jﬁm///rg ctre foom fast pse .feacfzg excep/ £
Torb . Trh J9 o L K ke A e sl

MS/MSD

et

w—n
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PROJECT SITE NAME:

LOW FLOW PURGE DATA SHEET

FRadd- 7 ) oo
NASA WFF-WOD WELLID.: P w6 |
PROJECT NUMBER: 112GN1612 DATE: 2[5/6R
Time Water Level Flow pH 5. Cond Do Temp. ORP Salinity Comments
0820 /5.08 Lo £ S8 g.2i7 60 2.5 | /¥ %0 i) 0.6
c 825 21,42 /50 é. 5 c.2¢9 | 5/ 249 | /o 7S 7 e e
Ese 27.35 [5D &9y £.223 <73 | /3,75 ~/Y &.0
SIGNATURE(S):

PAGE_/ o_m.,.,i




MNote: Analyie, method, and/or equipment may be deleted from form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page _/ of _"}"
Project Site Name: NASA WFF-FFTA Sample ID No.: (D Fwep- 1bGL)ad- |
Project No.: 112GN1612 Sample Location: {7t - 2-;5‘

Sampled By: &L Duplicate: [J

Field Analyst: =Y Blank: ]
loate: # ?—/:3“ / v Color 8.C. Temp. Turbidity DO Salinity  |ORP (Eh)
Time: 11O (Visual) {mS/cm) ) (NTU) (mg/) (%) (/- my)
IMethod: oo -‘I"}U‘-U e Q?—33 /3553 /Ci 5,73 O O ",(f

Electrode Make & Model,_/70@ZB4A (-2 >

Reference Electrode {(circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit Concentration: ¢ 7% ppm
Range {sed: Range Method  |Concentration ppm }
A 0to 1 ppm K-7510 &.HS Analysis Time: // 7€
D 1 to 12 ppm K-7512
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge Multiplier Titration Count Multiptier Concentration
D 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mag/L
D 2-10 mgiL 100 ml 0.200 N 0.02 x 0.02 = ma/l
IMNotes:

Carbon Dioxide:

Lall, omy
[Equipment: Chemetrics Test Kit Concentration; ppm
Range Used: Range Method  [Concentration ppm )
,B, 10 o 100 ppm K-1910 S Analysis Time: /}"—I 3
L] 100 to 1000 ppm | K-1820
[] 250 to 2500 ppm K-1925
{Equipment: HACH Digital Titrater CA-DT
Range Used: Range Sample Vol. ICaﬂridge | Muttiplier Titration Count Concertration
l:] 10-80 mg/L 200 ml 0.3636 N 0.1~ x 0.1 = mg/L
L] 20-100 mg/t 100ml 03636N 02 x02 = mgiL
D 100-400 mg/l. 200 mt 3636 N 1.0 x1.0 = mg/L
Ll 200-1000mg/l.  100mi  3636N 2.0 x20 = mgiL
Standarg Additions: D Titrant Molarity: Digits Required: tst.: 2nd.: 3rd.:
Notes:

Hydrogen, dissolved

Equipment; Bubble strip sampling field method

Start stripper at (time)}
End stripper at (time}
Total stripper time

Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

=y

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 of _<
Project Site Name: NASA WFF-FFTA Sample ID No.:WT - oD - bl 2 8~ |
Project No.: 112GN1612 Sample Location: €Zct) - 2253
Sampled By: & o2 Duplicate: [ ]

Field Analyst: (= tJ Blank: L]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: f 1) opm
Range Used: Range Method  |Concentration ppm
A 1010100 pom | Kosto | F0O Analysis Time: _/ [Co
D 50 o 500 ppm K-9815
D 100 to 1000 ppm K-9820 Filtered: I___I
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Caztridge ] Multiplier Titration Count Multiplier Concentration
I:l 10-40 mgiL 100 ml 0.1600 N 0.1 & x 0.1 = magiL
l:] 40-160 mg/L 25 ml 0.16C0 N 0.4 & x 0.4 = mg/L
L1 100-400 mgiL 100m  1600N 1.0 3 x10 = mglL
L] 200800mgll  50ml__ 1600N 20 & x20 = malL
[:] 500-2000 mg/t. 20 ml 1.600 N 5.0 & x 5.0 = mafl.
L] 1000-4000 mgll_ 10ml___ 1.600N___ 100 & x100 = mgiL
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
istandard Additions: D Titrant Molarity: Digits Required: 1st.. 2nd.; 3rd.:
Notes:
Ferrous Iron {Fe®): *
|Equipment: DR-850 DR-8_ _ Range: 0 - 3.00 mg/L Concentration: / < @ ppm
Program/Module:  500nm 33 s
i Analysis Time: i ' 5 O

Equipment: IR-18C Cclor Wheel Range: 0- 10 mg/L

Notes: Filtered: D

Hydrogen Sulfide (H,S): Range: 0 - 5 mgil

Equipment: HS-C Other; Concentration: < ppm

Exceeded 5.0 mg/L range on color chart: D Analysis Time: l l 5(9

Notes: )

Sulfide (8¥):

Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm

Range Used: Range Method |Concentration ppm
[:] 0 to t ppm K-8510 Analysis Time:
D 1 {0 10 ppm K-9510
Fiitered: [:]
Equipment: PR-850 DR-§ _ _ Range: 0-0.70 mg/L
Program/Module:  610nm 93

Notes:




E Tetra Tech NUS, [nc.

GROUNDWATER SAMPLE LOG SHEET

page_| of |

[ Other Well Type:

Project Site Name: NASA WFF-WOD Sample ID No.: _WFF-LaD [{- ity
Project No.: 112GN1612 Sample Location: v/ FF-ivaly
Sampled By: N
[l Domestic Well Data C.0.C. No.:
J _Monitoring Well Data Type of Sample:

[l Low Concentration

[l QA Sample Type:

[1 High Concentration

|SAMPLINGD.

[pate: W fsiae Color pH s.C. Temp. Other
Time: (Visual) | (8.U.) | (mS/em) C)

IDate Wishols Volume pH 5.C. Temp. Turbidity DO Salinity Other
[vethod: Loy §

|Monitor Reading {ppm):

Well Casing Diameter & Material

Type: 9- o PV C._ T

Total Well Depth (TD): 115654 Vo d/_—|; .

Static Water Level (WL): 3.&O0F o j/’ 6?7 A==

One Casing Volume(galiL): ©.93; 4 // . HC\ =

Start Purge (hrs): 2317 lis5 | VoV

End Purge (hrs): D'lgg 1{5‘{ /i/ \OL/ |

Total Purge Time (miny: 4T u., 7in, 12z """'{{,‘Q‘A i

Total Val, Purged (galiLy: 0. 74 jal 7

CTION INFORMATIO
Analysis Preservative Container Requirements Collected
o Teb g W (2} Yool NCA vuls yrs
TAL  Meldy ( Fillesed Auak, Effm!) B, () fber mm%’mf VRS ML wedy e
T 3uad, ’ —~ () L A e

T

Cl o) Vet S Sog neodhemend s
{)\2{ **‘E‘\G‘ [T "\\(6‘;\ \u) ‘3\\\'(‘5\ vy :\Egd\g INTRAY ?!“‘5\,‘!\\?.‘\%‘2()
JCircie it Applicabl ] Signature(s):
MS/MSD | Duplicate ID No.: " H




B LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: O EF oD B -GAG - |
PROJECT NUMBER: 112GN1612 DATE: 1N /S/2eaX
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
R Ao
(&35 WO .15 We ‘ Slows fate
ORAN ERY Tloatae suSPedsl empsde F ¢
QFH5 Diy dowat A D want el v showed Tad e | a
DML‘N —WJ .ﬂu.. N . m_rcﬂm h..Dn. ﬁs.w...fn, lob rechire
&°G8 10.53 o -
OS0% .G ;Wm s zatiet i Poabe | s alloon, sodrer b Flew buck Gade o L ;U.w
OAGE A _ . fog
vapverd do IBEWI Yo .A.hs./ﬁ\./% bonel Wkl CW5 e dae ale
Rl
:W.W Shert Dp Datas
HO TN oo & 70 1 ol2i] 3¢S 3.3 | 1542 104 .0 '
1) T 2 _
Dewdowi T tanibh, colleditoe sedmple @] 346 |
11572 i3 VY ) )
P53 went | dry V2 Ll amker
:WM» ,.U,Wrﬁ“. N n‘..«f\.& 51/‘ MQ ﬁ b N ;
VoG E e L .M._xwwq.:ﬂﬁw p,% to | AWowolewih \_ amhe « VSl A mebod WEE Vo cnlled, *; & le.t .;xn«?c:ﬁ r
ALG 1C- 07 i ’ VL purerd Siaee (IHO
1731 137 -
U5 & 45
ﬁwzrg “ﬂn: [Ne \Jmn:f.y lh e mlzer
NGy 1L5% !
1 254 Shal oF £ ﬂo o _._,»,Fm 7 dvewdbrss A 3 bl MJ ,w.wu_n ol
£
SIGNATURE(S): \?«\%@“\ PAGE_| OF __

7 |



Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

R FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS . i

Tetra Tech NUS, Inc. Page | of %

Project Site Name: NASA WFF-WOD Sample 1D No.: (T F Lol VGl s =

Project No.: 112GN1612 Sample Location: \WF [ - L/ D

Sampled By: RS Duplicate:  []

Field Analyst: HOH Blank: O
jDate: \l\') \B\Q’Cﬁr Color pH S.C. Temnp. Turbidity DO Salinity ORP {Eh)
Time: i 5{)0 {Visual) (8.U) {mS/cm) (OC) {NTU) {mg/l) (%o} (/- mv)
|Methed: L_o-‘p ?.io._,j

ORP (Eh) (+/- mv} Electrode Make & Model:

Reference Electrode (circle one} Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: 2 : ppm
Range Used: Range Method Concentration ppm
= - JU
Oto 1 ppm K-7510 2.5 Analysis Time: l 517
[:] 110 12 ppm K-7512
Equipment: ) HACH Digital Titrator OX-DT © Analysis Time:
Range Used: Range Sample Vol. lCaﬂridge | Mustiplier Titration Count Multiplier Caoncentration
D 1-6 mg/t 200 ml 0.200N 0.0t x 0.01 = mgfL
L] 210 mglL 100m  0200N .02 X002 = mall
Notes:
Carbon Dioxide: )
{Equipment: Chemetrics Test Kit Concentration: 5 5 ppm
Range Used: Range Methed  |Concentration ppm )
=4 10t0100ppm | K-1910 5o Anatysis Tme: | 92K
I:.l 100 to 1000 ppm K-1920
L] 250 t0 2500 ppm | K-1925
|Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICartridge | Multiplier Titration Count Concentration
L] 10-50 maiL 200m  0363N  0.1. x01 = maiL
{1 20100mgl. ~ 100ml  0.3636N 02 x02 = mgiL
D 100-400 mg/lL 200 ml 3.636 N 1.0 %x 1.0 = ma/lL
L] 2001000 mg/.  100ml _ 3636N 2.0 x20 = mgiL
Standard Additions: I:' Titrant Molarity: Digits Required: ist.. 2nd.; 3rd.:
INctes:

Hydrogen, dissolved

{Equipment: Bubble strip sampling field method

Start stripper at (time)
End stripper at (time)
Total stripper time

Pump rate miflifiters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Tt FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS -
Tetra Tech NUS, Inc. ) Page = of 2
Project Site Name: NASA WFF-WOD Sample ID No..  WFE-LJoON 14 G §
Project No.: 112GN1612 Sample Location: WHE-LWON
Sampled By: e b Duplicate: [J
Field Analyst: 3“% 5 Blank: ]
Alkalinity:
fEquipment: Chemetrics Test Kit Concentration: ;15 6 ppm
Range Used: Range Method  |Concentration ppm
Bd 10tc 100 ppm | K-9810 L\0O0 Analysis Time: | SA0
50 to 500 ppm K-8815 A5
[] 100 to 1000 ppm | K-9820 Filtere: 1
YEquipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cadridge l Multiplier Titration Couni Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/l.
[ 40-160 mglL 25m  0.4600N 0.4 2 x04 = mgiL
(] 100-400mg/L  100ml  1600N 1.0 8 x10 = magiL
L] 200-800 mg/L. 50m 1800N 2.0 & x20 = maiL.
[] 5002000 mgll  20ml _ 1.600N 50 & x50 = mgil
L] 1000-4000 mgi.  10ml  1600N  10.0 8 X100 = malL
Parameter: Hydroxide Carbonate Bicarbcnate
Relationship:
Standard Additions: E] Titrani Maolarity: Digits Required: 1st.: 2nd.: 3rd.;
Notes:
Ferrous Iron (Fe®'):
{Equipment: DR-850 DR-8 __ Range: 0 - 3.00 mg/iL Concentration: { - O ppm
Program/Module:  500nm 33
(V"“"ﬂm"“ Analysis Time: \?)\ O
Equipment: IR-18C Color Wheel—~ Range: 0 - 10 mgiL.
N:tez: e ) 9 Filtered: L_J
Hydrogen Suifide (H,S): Range: 0 - 5 mg/L .
fequipment: @ Other: Concentratian: @ ppm
E(c;:aded 5.0 mg/L range on celor chart: D Analysis Time: IS ES
[Notes:
Sulfide {S*):
|Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Conceniraticn ppm
D 010 1 ppm K-9510 Analysis Time:
D 1to 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range; 0- 6.70 mg/L
Program/Module:  610nm 93
MNotes:




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page [ of /
Project Site Name: NASA WEF-WOD Sample ID No-**" (o= (66 WE
Project No.: - 112GN1612 Sample Location: &
Sampled By: Ams
[| Domestic Well Data C.O.C. No.: ~
“EMonitoring Weli Data Type of Sample:
[ Other Well Type: . K Low Concentration
I QA Sample Type: . il High Concentration
Date: Color pH S.C. Temp. Turbidity Bo Salinity Other
Time: (340 (Visual) | (8.U) [ (mS/cm) (o) (NTU) (mgfl) (%)
Method: /s " /oww cloar 5771 0.6 ] 5.7 7,10 .97 2.

BURGEDATA: - e G E R o i

|Date: }alfbfﬁ? Volume pH S.C. Temp. Turbidity DO Salinity Qther

IMethod: Z.ol.; )C/.ow ) :

IMonitor Reading (ppm): <], -

Well Casing Diameter & Material -~ J|E&s Pr,on

Type: 2" Pre N —1 N <y

Total Well Depth (TD): o flls) U

Static Water Level (wL): 4.4 A=

One Casing VoEume(ga!lL):’l.S[!qni /T / <

Start Purge (hrs): /38064 i

End Purge (hrs): 0 355 \(——72’;‘—"_—:)

Total Purge Time (min): 5/ /42:%(:

Total Vol. Purged (galiL): s, | N~

Analysis Preservative . Container Requirements Collected

Tl Vocs Hol 3) Y0l Vo vials pes
¢ L sVocs — A\ 1L Apber alass Vs
TAL Metals HMO~ A 135 el P\{ {5" ’l!fe g

MS/MSD Duplicate ID No.:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: wWo —16 6w 8
PROJECT NUMBER: 112GN1612 DATE: 1x/w/eg
Water Level Flow pH §.Cond.| Turb. DO Temp. ORP Salinity .. Comments
Shevt
< qu 0.0
L 200 | 535 | pi%d] 19,5 | 405 | 1502 | 23 8.6
Q.80 W06 £H4S | b.0% | 2.9 | 53| 15,09 113 G.°
L0 {30 .53 | o123 4.2 | 3.21| <4 (o8 6. 0
2.569 120 S.6lL | o.123] ALS | 3.00] 1%.15 L0 0,2
9.3 1 30 C.6%| 6.1 1.1 R0 {s.11 9% 6.
9.+ 130 €35 | ¢o.la0| 4.5 209 16,16 g3 0.0
2.1 120 £39 o028 2.8 | (.49 15,18 %3 6.0
4.3 2o .32 o.430] 3,10 198 15.13 $4 o. &
m>s>.u b cblieeted| @ 0960

(7

Total D,..\.r.rupzer.m oC_ 8L prarse

SIGNATURE(S): .=




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

Li-

-~

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page __ of __

Tetra Tech NUS, Inc.
Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: £ o
Field Analyst:

Field Form Checked as per QA/QC Checklist (initials):

G FF =
Sample ID No.: Wo ¥ /GirwW R

Sample Location: LN S

Duplicate:  []
Blank: D

SAMPLING DAT

Date: fl! 1o /Oq Color pH s.C. Temp. Turbidity DO Salinity ORP {Eh)
Time: O ‘7029 visual) | (S.U) | (mSfem) Ccy NTU) (mg/l) (%) (+- mv)
Method: [_ou ﬂav‘ & ‘E‘fi{( 5{77 at?»é i5 sz 7 {6 /, g 8 S, a 84

ORP (Eh) (+/- mv)

Electrode Make & Model:

Reference Electrode (circle one): Silver-Silver Chloride / Calemel / Hydrogen

Dissclved Oxygen:
Equipment: Chemetrics Test Kit

Concentration: Q » D ppm

Range Used: Range Method  |Concentration ppm
[x] Oto 1 ppm K-7510 710 Analysis Tme:  O(0 8
X 110 12 ppm K-7512 A0
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vaol, |Car‘tridge | Multiplier Titration Count Multiplier Concentration
D 1-5 mgiL 200 ml 0.200 N (.01 x 0.1 = mg/t
[] 210 mglL 100m 0200N 002 x002 = malL
Notes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration: %g ppm
Range Used: Range Method  |Concentration ppm
N 10 to 100 ppm K-1910 12 Analysis Time: Oof / @
D 100 to 1000 ppm K-1920
D 250 to 2500 ppm K-1925
IEquipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol ICartridge I Multipfier Titration Count Concentration
Ll 10-50 mgiL 200m  0.3636N 0.1 X041 = mgiL
[ ] 20-100 mgiL f00m  0.3636N 0.2 x02 = malL
D 100-400 mg/L. 200 ml 3.636 N 1.0 x 1.0 = mg/L
LJ 2001000mgi.  100ml  3636N 2.0 x2.0 = -
Standard Additions: D Titrant Molarity: Digits Required: 1st.. 2nd.: 3rd.;
Notes:

Hydrogen, dissolved

Equipment: Bubbie strip sampling field method

Stari stripper at
End stripper at
Total stripper time
Pump rate

{time)

{time)

millifiters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page __ of

Sample ID No.:l’ﬂdfé &/ 5

Notes:

Project Site Name: NASA WFF-WOD
Froject No.: 112GN1612 Sample Location:
Sampled By: ﬁw\f Duplicate:  [J
Field Analyst: Blank: L]
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: 3 5 ppm
Range Used: Range Method |Concentration ppm
1010100 ppm | K-9810 3 Anaiysis Tme: A T1Y
D 50 to 500 ppm K-9815
0 100 to 1000 ppm | _ K-9820 Fittered: [
Eguipment: HACH Digital Titrater AL-DT
Range Used: Range Sample Vol 1Cartridge ‘ Multiptier Titration Count Multiplier Concentration
D 10-40 mg/L 100 mi 0.1600 N 0.1 & x 0.1 = mg/L
D 40-160 mgiL 25 ml 0.1600 N 0.4 & x 0.4 = mgiL
L] 100-400 mgiL 100m  1800N 1.0 8 x10 = malL
D 200-800 mg/L 50 mi 1.600 N 2.0 & x 2.0 = mg/L
D 500-2000 mg/l. 20 ml 1.600 N 5.0 & x 5.0 = mg/L
D 1000-4000 mg/L 10 ml 1,600 N 10.0 & x 10.0 = mall
Parameter; Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: [:] Titrant Molarity: Digits Required: 1st.; 2nd.: 3rd.:
INotes:
Ferrous Iron (Fe*):
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/l Goncentration: ?) .O{ ppm
Program/Medufe:  500nm 33
Analysis Time: 00108
Egquipment: Range: 0 - 10 mg/L.
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
Equipment: HS-C Other: Concentration: ppm
Exceeded 5.0 mgfl. range on color chart: Ej Analysis Time:
|Notes:
Sulfide {S*):
|Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration; ppm
Range Used: Range Method  |Cencentration ppm
|:| 0o 1 ppm K-8510 Analysis Time:
D 110 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ Range: 0- 0.70 mg/L
Program/Module:  610nm 93




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
' |

Page_\__ of
Project Site Name: NASA WFF-FFTA Sample ID No.:  WJFF-iJah-T Ly -{
Project No.: 112GN1612 Sample Location: AMASA - LUFZ
Sampled By: jas
i1 Domestic Well Data C.0.C. No.:
0 Monitoring Well Data . Type of Sample:
~f- Other Well Type: Tém forar 1 Low Concentration
[l QA Sample Type: ' fl High Concentration

Color pH 8.C. Temp. Turbidity Do Salinity Other
Time: 150 < (Visual) (8.U) | {(mS/cm) ) (NTU) (mg/) (%)
[Method: Z.., Flog., nudgbean | €23 03821 (5.9¢ 10 | 3. ¢r <& ¢ | ghield oilsheey

, 1003 Volume pH S.C. Temp. Turbidity DO Salinity Other
[vethod: L ov  Floww
Manitor Reading (ppm): e
Well Casing Diameter & Material /
1yoe: [0 PV C (ol
Total Well Depth (TD): 20 F# L
Static Water Level (WL): 27O et
One Casing Volume{gal/Ly: ¥ 2
Start Purge (hrs): f‘Z‘L{O i // 0 W
End Purge {hrs): 1500 ~ }
Total Purge Time (min}: &S¢> ,/
Total Vol. Purged (galiL): 2.5 ouf |~

\é\
\

Analysis Preservative Container Requirements Collected
Tl Voo Held [3} 40 ml VoA wids Ye 5
TA—(.— Mel'q[ﬁ' HNO‘% /” ilﬁ—""-L Poln Y
Tci Svocs " 2\ (L Ao b },;S’;

See -s[;e[c} OAQ[}/#I.NJ loj 5“‘-’6’{' E"f jc’c’f/i:'f-«fccz/ /quq;wnlef;

§§§'§igns§ure(s):

Nl[—S—I_M_S—D—“ Duplicate ID No.: - % / %f {/7/

o




B LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WFF- Wob-Twi- |
PROJECT NUMBER: 112GN1612 DATE: f4{20C3
Time Water Level Flow pH S. Cond. DO Temp. Salinity Comments
. Frohle el
A_UJ,O .Ul\.ul «w 2 nV@ x& \r__ D\\Wrww ..Ul....v-% “4\ - ﬁV,« AU _af\_.»mnm _.\ .mnt %rwr.L mu {avss - .mmbl,
“LQE R \ O‘r._-\.u.l G\Wm\— \.ua\\uth\ ﬂlm.x \v\\v
e/ 5.6 .39 6377 206 | 11.6¢ 0.0
i 11 2. 05 [30 (3R O.deql Er 3 215 | J1.63 8-G
415 C. 3| O] B 3 213 17,0¢, O &3 -
mrwﬂaw \urﬁtm\mn ﬁv\w f o ,rﬁmmo m_..\ = \‘HANN #n: WJ oy O n\mn.....x.un» .Ru horibo Yoo k&s&,.b
‘_.‘_.,\,v,\mv ﬁo\u.v..u. qu.ww m..\ ..W \MN._WW mﬁl%& O, (&) npnk_..:m ...-: _?GDM&
1451 A1.00 o34 0.3Mle, B | 3.33| . A &, 0
14324 €3> | 0313 Er 2 3331 1608 0.0
S ¢33 | OHil| £ 3 3,471 .o OO
4472 ¢33 | o5l £, | 34U .02 0.
14d =7 G A B4y, Ve, (56 0.0
(<451 33 o338l g S5 | Begl 600 .0
ia 54 27.65 (32| 03| £ 2 | 3o0] 154¢ ©.0
1560 ¢35 om32] loco | Bep| 15y 6.C /% ool pursed
P55 collee t &nma)__ﬁr

5 % <5 M .mmﬂanu_\rx,m?}s Seesn
aa m.»q;\S.\;.nw
A Me. :V h...wn..v “Qm%..\r.ﬁtt(f

A e \u
SIGNATURE(S): \\%&\\ &“\ v>0m|~olls

g,



Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

TC

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS _
Tetra Tech NUS, Inc. Page _1 of }
Project Site Name: NASA WFF-WOD Sample ID No.: LJFF- woh-Tui-|
Project No.: 112GN1612 Sample Location: MAS A W F~
Sampled By: B Duplicate:  []
Field Analyst: 3R> Blank: ]
Field Form Checked as per QA/QC Checklist (initials):
|Date V3 [a ./-1003 Color pH $.C. | Temp. Turbidity DO Salinity  [ORP {Eh)
Time: { 55 O (Visual) 8.U) | (mSlem) ‘o) {NTL) {mg/ly (%) (- mv)
Method: f:.ou )= {W Mﬁrkﬂ“ﬂqu C.S"} o322 | 15.94 IOC:O 3.5 SO -573
SAMPLE COLLECTION/ANALYSIS INFORMATION
ORP (Eh) (+/- mv) Electrode Make & Model:
Reference Electrode (circle one): Silver-Silver Chicride / Calomel / Hydregen
Dissolved Oxygen:
Equipment: Chemetrics Test Kit Concentration: ‘?- S ppm
Range Used: Range Method |Concentration ppm
D 0101 ppm K-7510 Analysis Time: \GGC}
@: 1to 12 ppm K-7512 3\ . 5
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge I Multiplier Titration Count Multiptier Concentration
D 1-56 mg/t. 200 ml 0.200 N 0.01 x 0.01 = mg/L
D 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = ma/L
Notes:
JCarbon Dioxide: %’, | o
Equipment: Chametrics Test Kit Concentration: ppm
Range Used: Range Method  [Concentration ppm .
10 to 100 ppm K-1910 Fleo Analysis Time: [¢2 -
=] 100 to 1000 ppm | K-1520 \ O
D 250 to 2500 ppm K-1925
{Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. |Cartridge I Mulliplier Titration Count Concentration
D 10-50 mgiL 200 ml 0.3636 N 0.9 - x 0.1 = mg/L
3 20-100 mg/L 100m  03636N 02 x02 = mall
D 100-400 mg/L 200 ml 3.636 N 1.0 x 10 = mg/L
D 200-1000 mg/L 100 mi 3636 N 20 x 2.0 = mg/L
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method
Startstripperat ____ {{ime}
End stripper at {time}
Total stripper fime
Pump rate milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

TG

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page _gof _3
Project Site Name: NASA WFF-WOD Sample ID No.: WEF-iJob-TLif-]|
Project No.: 112GN1612 Sample Location: N/?S/J - JFF
Sampled By: JBR Duplicate: [

Field Analyst: A BB Blank: ]
Alkalinity:
Equipmeni: Chemetrics Test Kit Cencentration: '—.2,60 ppm
Range Used: Range Method |Concentration ppm
=N 1010100 ppm | K-9810 » )0 Analysis Time: [£10
> 50 10 500 ppm K-9815 ol
D 100 to 1000 ppm K-9820 Filtered: m
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge l Multiplier Titration Count Multiplier Concentration
I:l 10-40 mg/l. 100 ml 0.1600 N 0.1 & x 0.9 = mg/l
D 40-160 mg/L 25 mt 0.1600 N 0.4 & x0.4 = mg/L
I:l 100-400 mg/L 100 ml 1.600 N 1.0 & x1.0 = mg/L
L] 200-800 mg/L s0ml 1600N 2.0 & x20 = mgll
I:I 500-2000 mg/L 20 ml 1.600 N 5.0 & x 5.0 = mg/L
D 1000-4000 mg/L. 10 ml 1.60C N i0.0 & x i0.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: .

Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Notes:

Ferrous Iron (Fe?'):

Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Cancentration: ? . I ppm

Program/Module:  500nm 33
Analysis Time: iSSO

Equipment: @ Range: 0 - 10 mg/L

Notes: - Filterad: G

Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L R

JEquipment: Other: Cencentration: { 2 ppm
Exéeeded 5.0 mg/L range on color chart: D Analysis Time: !555
INctes:
Sulfide {87):
[Equipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentraticn: ppm
Range Used: Range Method | Concentration ppm
L] 0101 ppm K-9510 Analysis Time:
I:l 110 10 ppm K-8510
Filtered: D

Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L

Program/Module:  §10nm 93

Notes:




GROUNDWATER SAMPLE LOG SHEET

Tetra Tech NUS, Inc.

Page __f__ of __/_
Project Site Name: NASA WFF-WOD Sample ID No.: e toap - Tuw 2~ )
Project No.: 112GN1612 Sample Location: 2269 —Two 2
Sampled By: == o)
[l Domestic Well Data C.0.C. No.:
R Monitoring Well Data Type of Sample:

[l Other Well Type:

[ Low Concentration

i QA Sample Type:

[l High Concentration

Date: ?--/ to / B Color pH 8.C. Temp. Turbidity Do Salinity Other
Time: (&t (Visua) | (5.U) | (mSiem) e (NTU) (mg/l) (%) O&F
Method:  Zeves SHos Torhrd |5.9@ |656% |18.68 [+lec | 0.92 5.0 ~128

Date: lle'o/D 2

Volume

pH S.C.

Temp. Turbidity DO

Salinity

Other

Method: ot Floey

Jee

loes

Floce

Monitor Reading {ppm):

purte Jon
7 )

Well Casing Diameter & Material

Type: .8 “ pye.

Total Well Depth (TD): 20

Static Water Level (WL): 26,42

[one Casing Volume(gal/L): (),Qljel

Start Purge (hrs), 097 o

|End Purge (hrs): 00130

Total Purge Time (min) A0 mia

Total Vol, Purged (galfL): Z-&

Analysis Preservative Container Requirements Collected
TeL Vol He o (B) ¢0 m! glecs et
“Tet Svoec, — (2) Mo VL Amba Lost e
Tt etaly HOo (1) 260 am/ Py ¥ peg
Filteres Tae Ao bully 5’*\103’ te & :}G—QJ

iy Signature(s):

MS/MSD

S

Duplicate |D No.:

JE——

—




o B itk e i

090

i b o o s e

26

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: e ~ T2
PROJECT NUMBER: 112GN1612 DATE: sv\\v\em
Time Water Level Flow pH S.Cond Turb. DO Temp. ORP Salinity Comments
1t 2547 100 595 S |+oo veey Forbid
£920 592 25947 4I0 O R | 28.7F |-203 ) very Fambivd
0530 273 598 0567 | 4100 09z | sg.00 |-i23 2.0 w L
& T T — "
SIGNATURE(S): [ftﬂflullifé?fﬁﬂl _u>mm|~|0m|r




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

T

Tetra Tech NUS, Inc,

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page { of 2.

Project Site Name: NASA WFF-WOD Sample ID No.: WEF 106D TewZ =)
Project No.: 112GN1612 Sample Location: &JOD ~“Teoz =
Sampled By: Zrd Duplicate: []
Field Analyst: %) Blank: O
Field Form Checked as per QA/QC Checklist (initials): I
SAMPLING D
Date: IZ.IloloS Color pH S.C. Temp. Turbidity Do Salinity  |ORP (Eh)
Time: {Visual) (SU) | (mSfem) {c) (NTU) {mg/l} (%) (H- mv)
Method: Lens Flens 'fb(‘pﬂ 5.9% -5-('? (B.o% |+ loD D32 &0 “54’3

SAMPLEG

ORP (Eh) (+/- mv)

-12%3

Electrode Mzke & Model: M p-22

Reference Electrode {circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

|Equipment: Chemetrics Test Kit

Range Used: Range Meathod  |Concentration ppm
LA 01c 1 ppm K-7510 &.9
[ 1 to 12 ppm k7512 | out e rase
L4
|Equipment; HACH Digital Titrator OX-DT
Range Used: Range Sample Vol ICartridge | Multiplier
L] 15 mglL 200ml 0200N 0,09
L] 2-10 mgiL 100ml  0200N  0.02
|Motes:

Concentration: o. j ppm

Analysis Time: (12O

Analysis Time:

Titration Count Multiplier Concentration
x 0.01 = mg/L
x 0.02 = mgfL.

Carbon Dioxide:

JEquipment: Chemetrics Test Kit Concentration: 29 O ppm
Range Used: Range Method  |Concentration ppm
| 10t0100ppm | K-1910 | Gaberf recye | Analysis Time: {113
[ 1000 1000 ppm | K-1920 2o
(] 25010 2500 ppm | K-1925
JEquipment; HACH Digital Titrator CA-DT
Range Used: Range Sample Vol |Cart;idge | Multiplier Titration Count Concentration
L] 10-50 mg/L 200m  0.3636N 04 x01 = maiL
L] 20-100 mg/L 100m  0.3636N 0.2 x02 = mgiL
[:I 100-400 mg/L 200 ml 3636 N 1.0 x 1.0 = mg/L
[ 200-1000 mgl.  100ml  3636N 2.0 x20 = mg/L
Standard Additions: [:] Titrant Malarity: Digits Required: 1st.; 2nd.: 3rd.:
Notes:

Hydrogen, dissolved

Equipment: Bubble strip sampling field methed

Start stripper at {time)
End stripper at {time)
Total stripper time

Pump rate milliliters/minute




Note: Analyte, methed, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page Z2-of 2

Notes:

Project Site Name: NASA WFF-WOD Sample ID No. AFF~IeD -~ Teo2 —~ Y
Project No.: 112GN1612 Sample Location: 20D ~ Tud2 ~ |
Sampled By: £ Duplicate: [ ]
Field Analyst  &eq Blank: L
Alkalinity:
{Equipment; Chemetrics Test Kit Concentration:  JR.2 < ppm
Range Used: Range Method  [Concentration ppm
= 10t0100ppm | K-9810 jend ol Fetmpe Analysis Tme: {1 { 8
A 50to500ppm | K9815 | 225 T '
D 100 to 1600 ppm K-9820 Filtered: I:I
Equipment: +HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge i Multiplier Titration Count Multipfier Concentration
[J 10-40 mg/l 100mE 0.1600N 041 & x01 = mg/L
[ 40-160 mgiL 26m 0.1600N 0.4 3 x04 = malL
L] 100-400mall.  100ml  1.600N 1.0 & xi0 = mg/L
I:l 200-800 mgiL 50 mi 1.600 N 2.0 & x 2.0 = ma/l
D 500-2000 mg/L 20 mt 1.600 N 5.0 & x50 = .mg/L
I:l 1000-4000 mg/l. 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Siandard Additions: |:| Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Notes:
Ferrous Iron (Fe®'):
Equipment: DR-880 DR-8 __ Range: 0~ 3.00 mg/L Concentration: .2. 8 ppm
Program/Module:  500nm 33
. Analysis Time: //2.2
Equipment: @ Range: 0 - 10 mg/L .
|Notes: } Fitered: [
Hydrogen Sulfide (H,S): Range: 0 - 5 mgiL
IEquipment: HS-C Other: Concentration: (%4 ppM
Exceeded 5.0 mg/L range on color chart: [:] Analysis Time:  /{ Z 9
Notes:
Sulfide (8%
Eguipment: Chemeirics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D 010 1 ppm K-9510 Analysis Time:
D i to 10 ppm K-95610
Filtered: D
Equipment: DR-850 DR-8 _ Range: 0- 0.70 mg/L
Program/Mcdute:  610nm 93
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Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET

Page _of

Sample 1D Ny FF bod - Tid 2~

Sample Location:

O

Duplicate:

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc.
Project Site Name: NASA WFF-BERR (/¢0
Project No.: 112GN1612
Sampled By:
Field Analyst:

Faeid Form Checked as per QA/QC Checklist (:nltla!s)

1

Blank:

Color S.C.

jéf;ﬁ

(Visual) (S.U) | (mSfem) ‘o

Turbidity
(NFU)

Salinity
{mg/l} (%8

ORP (Eh)

(+~ mv}

B Lu-&.ﬂ‘ -'-r;’?'"""

ORP (Eh) (+l- mv)

Electrode Make & Model:

Reference Elecirode (circle cne): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Start stripper at
End stripper at
Total stripper time
Pump rate

Equipment: Chemetrics Test Kit Cencentration: O & ppm
Range Used: Range Methed  [Cencentration ppm
T
(] Oto 1 ppm K-7510 anaisis Tme: || 2O
E:] 110 12 ppm K-7512
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Val. ‘Cartridge | Mulliplier Titration Count Multiplier Concentration
E 1-5 mg/L 200 mil 0.200 N 0.01 x 0.01 = mg/l.
[ 2-10 mg/L 100 ml 0.200 N 0.02 x002 = mg/L
Notes:
Carbon Dioxide: .
Equipment: Chemetrics Test Kit Concentration: S o ppm
Range Used: Range Method  |Concentration ppm g
|24 10t 100ppm | K-1910 Analysis Time: [ 1 H
D 100 to 1000 ppm K-1920
E:l 250 to 2500 ppm K-1925
Equipment: HACH Digital Tittator CA-DT
Range Used: Range Sample Val. |Carlridge I Mulltiplier Titration Count Concentration
] 10-50 mgiL 200ml  0.3636N 04 x01 = mgiL
[ 1 20100 mgiL 100m  0.3636N 0.2 x02 = malL
[ 1 100400 mgl.  200ml  3636N 1.0 x10 = maiL
D 200-1000 mg/L 100 ml 3.636 N 2.0 X 2.0 = mgfiL
Standard Additions: D Titrant Motarity: Digits Required: 1st.; 2nd.; 3rd.;
Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method

(time)

(time)

millilitersiminute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page __of __

Project Site Name:

NASA WFF-EEFA W)

Sample 1D No.:

Project No.: 112GN1612 Sample Location:
Sampled By: Duplicate: [ _]
Field Analyst: Blank: L1
Alkalinity: o
|Equipment: Chemsetrics Test Kit Concentration: aL 22 O ppm
Range Used: Range Method  |Concentration ppm
[ 10 to 100 ppm K-9840 Analysis Time: | | S
50to 500 ppm |  K-9815 250
Ll 100 to 1000 ppm K-9820 Filtered: I:I
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Multiplier Concentration
D 10-40 moiL 160 ml 0.1600 N 0.1 & x 0.1 = mg/L
D 40-160 mg/ 25 ml 0.1600 N 0.4 & X 04 = mo/L
[ ] 100-400 mg/L 100 ml 1,600 N 1.0 & x10 = mgil
[ 200-800 mg/L 50 mi 1.600 N 2.0 & x20 = mo/L
D 500-2000 ma/L 20 mi 1.600 N 5.0 & x 5.0 = mg/l
D 1000-4000 ma/t. i0 mi 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Notes:
Ferrous Iron (Fe®"):
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L. Concentration: g’ é ppm
Program/Module:  500rm 33
) Analysis Time: ; { 35
Equipment; @;’ Range: 0 - 10 mg/L
INntes: . — Fitered: [
Hydrogen Sulfide (H,S): Range: 0 - 5 mgiL
Equipment: fﬁ} Other: Concentration: o O ppm
r E;(E;;ied 5.0 mg/L range on color chart: D Analysis Time: j | "?O
INotesi/? D 1 j I«%\rol “";B 3{&&0’\ , o way e Gil FOM (”%%” “0'('&“\
Suffide (§%): = ! ’ )
|Equipment: Chemetrics Test Kit Range: G- 10 mg/L Concentration: ppm
Range Used: Range Meathod  |Concentration ppm
D 0to 1ppm K-8510 Analysis Time:
I:l 1to 10 ppm K-8510
Filtered: l:l
Equipment: DR-850 DR-8_ _ Range: 0-0.70 mg/L
Pregram/Module:  610nm 93

|Notes:




1%' Tetra Tech NUS, inc.

GROUNDWATER SAMPLE LOG SHEET

Page_| of 1

Project Site Name:

LI

NASA WFF-FFFA-

Project No.:

112GN1612

[1 Domestic Well Data
;ﬁr‘Monitoring Well Data
[] Other Well Type:

[ QA Sample Type:

Sample ID No.;WEFCOD ~ e ~ |

Sample Location: TuwJu4

Sampled By: =

C.0.C. No.:

Type of Sample:
[l Low Concentration
[l High Conceniration

Date: 12)9|p R

Color pH S.C. Temp. Turbidity DO Salinity Other
Time: 15 Lo (Visual) (8.1} | (mS/cm) (OC) (NTL) {mg/) (%)
Metnod: (.o S8 ot Torsel 1557 |lober| 651 FD {.{l . O

Temp.

Volume pH S.C. Turbidity DO Salinity Other
Method: ioa,.:v Llow Se < I ffow log m&“
Monitor Reading (ppm): B
Well Casing Djameter & Material

Type:\“ M 2V /A

!
Total Well Depth (TD): 27. % i

Static Water Level (WL): 24.99 ’]

One Casing Valume(galiL): O,L'Hé,ll

Start Purge (hrs): | 415

End Purge (hrs) 15§ ¢

Total Purge Time {min): ¢ %

Total Vol. Purged (gal/L): Z5i.-

Analysis Preservative Container Requirements Collected
L VoL He e (2) 42wl gless 25
Tee  SvpC — 2V | L Aber afhos Wi
T4 ¢ e fer £ A o (1) 280 ad Poly o
a4 plete s I e o® (#N0% (i) 250 ml Poly e

MS/MSD Duplicate 1D No.:

——

Signature(s):

T O




H LOW FLOW PURGE DATA SHEET

; ; /
- PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WFFE oD - Tt - [ (o 28.81")
! PROJECT NUMBER: 112GN1612 DATE: __N\a.\ou
Water Level Flow pH S.Cond. | Turb. DO Temp. ORP Salinity Comments
Very furkie
\Get %haﬁn} Al b ief

SIGNATURE(S): s — F Er Qp%u w>mmL01 i



Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page | of _2-

Field Form Checked as per QA/QC Checklist (initials):

Project Site Name: NASA WFE-WOD Sample ID No.: WJI- tdemd ~Tua —
Project No.: 112GN1612 Sample Location: T 4

Sampled By: = i Duplicate: [}

Field Analyst: & Blank: I:I

SAMPLING DAT.

bate: V2 [0 8 Color pH sC. | Temp. Turbidity Do Salinity  |ORP (Eh)
Time: {Sio (Visual) (SU) | (mSiem) C) (NTU) {mg/l) (%) (/- mv)
Method: | @ta f{ o Torbeel 5.5 F |0 oz, [t.5] 7S E . |? .0 243

ORP (Eh‘)r (+/- mv})

Electrade Make & Model: f‘!af[m O~22

Reference Eleciroda (circle one): Silver-Silver Chioride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: 0.5 opm
Range Used: Range Method  |Concentration ppm
0to 1 ppm K-7510 o 5 Analysis Time: ﬁ’i— SSE
1te 12 ppm k7512 |ect of rapn, e
o
IEquipment: HACH Digital Titratar OX-DT Analysis Time:
Range Used: Range Sample Vol |Cadridge Multiplier Titration Count Multiplier Concentration
[ 15 mgiL 200m  0200N  0.01 x001 = il
L] 2-10 malL 100m  0200N 002 X002 = mgiL
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: Sds S ppm
Range Used: Range Methcd  |Concentration ppm
I 1010 100ppm | K1910 | 60t o remc Analysis Tme; 1 &0 05
A 1000 1000 ppm | K-1920 228
[] 25010 2500 ppm | K-1925
{Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. |Cartridge I Mulliplier Titration Count Concentration
[ 10-50 mg/L 200ml  0.3636N 0.1 x01 = mait.
L] 20100 maiL 100m  0.3636N 0.2 x02 = maiL
B 100-400 mag/l. 200 mi 3.636 N 1.0 x 1.0 = mg/L
[ 200-1000mg/l.  100ml  3636N 2.0 x20 = mglL
Standard Additions: D Titrant Molarity: Digits Required; 1st.; Znd.: 3rd.;
INotes:

Hydrogen, dissolved

Star stripper at
End stripper at
Tolal stripper time

Pump rate

JEquipment: Bubble strip sampling fisld method

{time}

{time)

mifliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page 2-of

Notes:

Project Site Name: NASA WFF-WOD Sample ID No.: {1~ o0~ Teu -1
Project No.: 112GN1612 Sample Location: 1o
Sampled By: = Duplicate: ]
Field Analyst: zwJ Blank: ]
Alkalinity:
fEquipment: Chemetrics Test Kit Concentraticn: 250 ppm
Range Used: Range Method  |Concentration ppm
E 10 to 100 ppm K-9810 :)»Fc‘e gl Analysis Time: i{oi 3
A7 50 1o 500 ppm K-0815 LS
L] 100to 1000 ppm | K-9820 Fitered: ]
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. iCartridge | Mulliplier Titration Count Multiplier Concentration
L] 10-40 mglL 100ml__ 0.1600N 0.1 & x01 = mg/L
I:l 40-160 mg/l. 25 mi 0.1600 N 0.4 x04 = mg/L
L] 100-400 g 100ml  1.600N 1.0 & x10 = maiL.
L] 200-800 mgiL 50m 1.600N 2.0 & x20 = mgit
[ 500-2000mgl.  20mi 1600N 5.0 & x50 = mai.
D 1000-4000 mg/L 10 mi 1.600 N 10.0 & x 10.0 = mg/t
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Notes:
Ferrous Iron (Fe?'):
Eguipment: DR-850 DR-8_ _ Range: 0 - 3.00 mg/t Concentration: 2. 1 ppm
Program/Module:  500nm 33
Analysis Time: =<6 | GOC{’
Eguipment; IR-18C Color Wheel Range: G- 10 mg/L
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5§ mgiL
Eguipment; HS-C Other: Concentration: D ppm
Exceeded 5.0 mg/L range on color chart: D Analysis Time: ib 20
Notes:
Sulfide (8%):
Egquipment: Chemetrics Test Kit Range: 0 - 10 mallL Concentration: ppm
Range Used: Range Mathod  |Concenfraticn ppm
I:I COte 1 ppm K-8510 Analysis Time:
D 1 %0 10 ppm K-8510
Filtered: D
Eguipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mgiL
Program/Module:  610nm 3




Tetra Tech NUS,

GROUNDWATER SAMPLE LOG SHEET

] QA Sample Type:

ne.
Page__L of _l_
UFF-LIo B |
Project Site Name: NASA WEF-WOD Sample ID No.: [ JEfEME- WS- |
Project No.: 112GN1612 Sample Location: /454- LJFF
Sampled By: JBR
[1 Domestic Well Data C.0.C. No.:
[0 Monitoring Well Data __.. Type of Sample:
“H<Other Well Type: ] 2/ /) e [/ 0 Low Concentration
T

[l High Concentration

fO/ 2 OO0 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: n'}\S { Visual) {(S.U.) | (mS/cm) ‘o (NTU) _ (mg/1) {%)
[Method: | &> Flap. Ife begon |40 | 09| 1o.2¢ | — | Z2.27 DLeS

Volume pH S.C. Temp.

Turbidity

Bo Salinity - Other

IMethod: Low Flows

lMonitor Reading {ppm).

Well Casi iameter & Material

Tyloe:‘i ! F Ve

/-

/

Total Well Depth (TD): 3¢

vz

Static Water Level (WL):

e

One Casing Volume(galfl.): e

{
She”

7 72

Start Purge (hré): k(}fﬁ

PIOR oY
M? 3038 0

/ .rfs‘{
Z A

End Purge (hrs): HA 5

Total Purge Time (min): 35 pait

Total Vol Purged (galiL): Y2 qe |

1

Analysis Container Requirements Collected
Tcl Nocs Hel (3) 4oul YOA vials ye S
TAL _ Melals HAO= (V) Filkered , () wstitlered X5l pol, es
JcL  Svols - (2\ 1L Anber . ve s

Lee Lield Glm[y Feed| [“j shet tor

3 eoc hemicel Pq Vezpme '%6’5

[GisctitApplicable i

MS/MSD D

—

uplicate 1B No.:

i| Signature{s):

%,/%//



LIFF- wob-T s~ \
H LOW FLOW PURGE DATA SHEET | JBO

N TR M~ T LS
OErtIes
e Y e
PROJECT SITE NAME: NASA WFF-WOD WELL ID.: - fad <o/
PROJECT NUMBER: 112GN1612 DATE: (R/IOf =7 v
Time Water Level Flow pH S.Cond.] Turb. DO Temp. ORP Salinity Comments
1O S 213,64
658 G O mx\nuNu.. &&% NV.%&QN fos #FL:NK 6. 16 - TR - broga Forbid wste
) <50 C.5% | o Gg% 2.37] 1627 | -8 | <0 ’
WO b 21479 g6 644 Cr.523 .35 l6.2% -9 <0 beo durbiod Sy Cond. bedf
i d ,wnwﬂnm . G 4% 4 »a::“ . 2,306 16,31 — o OO it it xu%\\& ws\fm.m\
WIG 26, [T Jo i 2,2 tead | -tes &0
e ¢c4> | ©.90 235 | ledz| -105 | &7 RAs V2 golpun o
1 C 46 | oA 227 (eac]| —tlg7 ‘
1% Stact Semflid
W)
~
o
- i A .
i SN LS
/ AR i)
-~ / s AL S
~ AN YL
Z — )
Py s
v 7
SIGNATURE(S): _//, ‘\Q\\

_u>0_.u.\|0_uh




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page j_ ofz

Project Site Name:

NASA WFF-WQD

Project No.: 112GN1612
Sampled By: a0 (3
Field Analyst: NS

Field Form Checked as per QA/QC Checklist {initials):

Sample |D No.: iJ FF-LJoD-Ts - {

Sample Location: AJASA CIFF

]
O

Duplicate:
Blank;

SAMPLING DAT

fete: _10/10/ 90072 Color pH s.C. | Temp. Turbidity o Salinity  |ORP (Eh)
Time: 1150 visua) | SU) | mSem) o) (NTU) (marh) 6 (+- mv)
Method:  [ow Flour Fbraw| GY 104 16 | — 227 2,0 (67
[SAMPLE COLLECTION/ANALYSIS INFORMATION

ORP (Eh) (+/- mv)

Electrede Make & Model:

Reference Electrode (circle one): Silver-Silver Chloride / Calomel / Hydrogen

Total stripper time

Pump rate

milliliters/minute

Dissolved Oxygen:
Equipment: Chemetrics Test Kit Concentration: 2 ppm
Ranrge Used: Range Method |Caoncentration ppm
[] 0to 1 ppm K-7510 Analysis Time: !’l.?é
- —
- 1 ta 12 ppm K-7512 P
Equipment;: - HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol ICarm'dge | Muttiplier Titration Count Multiplier | Concentration
D 1-5 mg/L 200 m} 0200 N 0.01 x 0.01 = mgiL
[] 2-10 mglL 100m  0200N 002 X002 = il
fNoles:
Carbon Dioxide:
iEquépment Chemetrics Test Kit Concentration: R%é ppm
Range Used: Range Method  {Concentration ppm
= 10 to 100 ppm K-1910 7O Analysis Time: [ 28 I
[l 100 to 1000 ppm K-1920 RES
] 250t0 2500 ppm | K-1925
|Equipment: HACH Digital Titrator CA-BT
Range Used: Range Sample Vol |Cartridge | Muttiplier Tijration Count Concentration
] 10-50 mgiL 200m  03636N 01 x01 = maiL
] 20-100 mglL 100ml_ 0.363N 02 x02 = mgfL
. |:I 100-400 mg/L 200 ml 3.636 N 1.0 x 1.0 = mg/L
I:' 2001000 mg/L 100 m) 3638 N 2.0 : x 2.0 = mg/L
Standard Additions: [:, Titrant Molasity: Digits Required: 1st.; 2nd.; 3rd.:
INoctes:
Hydrogen, dissolved
|Equipment: Bubble strip sampling field method
Start stripper at {time)
End stripper at {time)




e

Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page& of 73
Project Site Name: NASA WFF-WOD Sample IDNo.: WFF-tJop-1ut5s-1{
Project No.: 112GN1612 Sample Location:  A/ASA wFFE
Sampled By: AR Duplicate: [

Field Analyst: 8B Blank: [
Alkalinity: T
Egquipment: Chemetrics Test Kit Concentration: :26 O ppm
Range Used: Range Method  |Concentration ppm
10to 100 ppm | K-9810 >0 Analysis Time: | 2O G
=d 50 to 500 ppm K-9815 > 5/
D 100 to 1000 ppm K-9820 Filterad: D
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Val. |Car1ridge I Multiplier Titration Count Multiplier Concentraticn
[l 10-40 mgil. 100m 01600N 01 & x01 = mall
(] 40-160 mg/L 25 ml 0.1600N 0.4 & x04 = mg/L
L] 100400mg/. 100ml  1.600N 1.0 & x10 = mail.
L.___' 200-800 mg/L. 50 mé 1.600 N 2.0 & x 2.0 = mg/L
I:l 500-2000 mg/L 20 mi 1.600 N 5.0 & x 5.0 = mgil
L] 1000-4000 mg/L 10 ml 1.600 N 10.0 & x100 = ma/L,
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additicns: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
JNotes:

Ferrous fron {Fe”'):

JEquipment: DR-850 DR-8 _ Range: 0 - 3.00 mg/t Cecncentration; ‘L ppm
Program/Module;  500nm 33
Analysis Time: ___l_?\_tzﬁ

Equipment: Range: 0- 10 mg/L

Noies: - Filtered: I:I

Hydrogen Sulfide (H,S): Range: 0 - 5 mgft. O

Equipment: H8-C- Other: Concentration: ppm

Exceeded 5.0 mg/l. range en color chart: D Analysis Time: i g !§

Notes:

Sulfide (8%):

Eguipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm

Range Used: Range Method  |Concentration ppm
i:] 0to 1 ppm K-9510 Analysis Time:
D 1to 10 ppm K-9510
Filtered: D
Eguipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  61Cnm 93

Notes:




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Pagel  of ,.._‘_
Project Site Name: NASA WFF-WOD Sample ID No.:  WFE-LJOD-TLG ~
Project No.: 112GN1612 Sample Location: JASA LJF =
Sampled By: =B
[l Domestic Well Data C.0.C. No.:
0 Monitoring Well Data  _ Type of Sample:
H_Other Well Type: lewp. e [ / 0 Low Concentration
[I QA Sample Type: ' 1 High Concentration
|SAMPLING DATA;
|pate: Lo lon3 Color pH S.c. Temp. Turbidity DO Salinity Other
Time: O355 (Visual) | (S.U) | {(mSicm) ‘c) (NTU) (mg/l) (%)
|Method: . Flin Fhpwy, | 6.5 2499 | 15486 | A0 A, Y4 e, @

[PURGE DATAL: 258 s

IDate: }1/{9/3{00 F Volume pH S.C. Temp. Turbidity DO Salinity Other
Method: Jprs Flow L
Monitor Reading (ppm): e "

Well Casing Diameter & Material ClLaJ l—"

Type: 2" Py i) y

Total Well Depth (TD): 30 ¥ L |z -

Static Water Level (WL): 2. £ NECt el

One Casing Volume(gal/L): b 5 3“" " arZl c

Start Purge (hrsy: (140 O UM \)

End Purge (hrs): 453 g5 pd \

Total Purge Time (min) - /
Total Vol. Purged (galiL): %44

Analysis Preservative Container Requirements Collected

rCL UOCQ HC[ (3) to ml Vo A 'affq{S § g
TAL Mekd 5 HNoy @ Filtered + (”hﬂ!:’[l[tl"(c} 125 ami e o{y [ e
TCL SVois - (D) il Arsber e s

Zpe F:?M o;j\a\[}/{a‘cc\[ [03 S'i\t’e"f \;;)V ij’OC[IE’/L"@/
pecra meter s ;

Citcle |t Applicab ii] Signature(s):

MS/MSD Dupili‘c;ate D Now. ' %ﬁ; //%Zy?’%
- —_ ” y ot XAy
Vi




.. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: JEF-LJOD-T i |
PROJECT NUMBER: 112GN1612 DATE: A/ lojaces
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
O 740 5.5 meensishod¥ol €36 O.s43 | £ 7 S52¢| 1648 [o)0s) SEKLC
DINWNU ﬁn\\n.d ' s \CV%IG [ &\:%L?%ia; «M
157 26,3 S0 ¢ 53| 0.c30[E- % [Q3I[ 585 [ -0 [0S |l smtl, L oFirin bbing, &
536 | . £.56 O.2% | £r 2 1 238 15,64 ~ L &, O ail sheeq in sediment
O30 5 <50 46 | 6. 348 £ 3 A2 B3 <il S, 0 DO reeding prebably inaceurde
\«vw ﬁ\ ﬁ.v hmw O\Wma« m_\ U qUJ .\W. F«H!Zr-.u. I:U.M OD mn«w.;sg.*\ nﬁﬁx}?r \_nn‘ s.wbaq‘—\h
315 43| o 5| £ 3 | 238 (5497 | -5 | 0O 74 ol puened T
&Bid Vr(i;mam Horibs | to  cleer! st  aw mé}.}_?.rw@m ann__.aa«b.ﬁ aad fhea wln.uo_:n:wn.m:w T}Hmoew \wﬂ J_nw ‘o:\g_\e)s. ,_L
0329 _ 4o | 0 3% [ ~—— | 2AT| 5,73 | -85 | ©.O |ne oulPlow yet
& EAZ L0 G 4% [« m.w.m e et 15.7T& R OO .D‘es.r?» Fhrows orgasits Q .w?.J.—
O232 A FC C.s0] ¢.738 2o | 2.k 1s.7¢ ~q91 | <O
(A27 £.57 8999 %~ | 258 | 15.7¢ <94 | ©.-3
(R 6.4 6 6.999| K (Y] aso| i15.9y —Gqs | Q.
O AAS .52 ocadd| ao| 249 155 -5 | & ¢
Ops5s Starlt  Sempliiag
T Pl PN
T - AL
SN VT
" e
P

SIGNATURE(S): \\\m&\\ \k\\%\\\ zZ

PAGE_| of




Note: Analyte, methad, and/or equipment may be deleted from form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page ! OfE-
Project Site Name: NASA WEF-WOD Sample 1D No.: w3iFF - b ~ Tedb )
Project No.: 112GN1612 Sample Location: 20D - Tl o~ f
Sampled By: ,f 38 Duplicate: [ ]
Field Analyst: S Blank: ]

Fieid Form Checked as per QA/QC Checklist {initials});
SAME

Date: (2 l ie ‘U he) Color pH s.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: (Visual) (8.U) | (mSfem) (%) (NTU} (mefi) (%) (+- mv)
Msthod: iOuU -(—l.;uo

ORP (Eh) (+I- rnv) Electrode Make & Model:_fordke, (3272

Reference Electrode (circle one). Silves-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: & 3 ppm
Range Used: Range Methed  |Concentration ppm
0to 1 ppm K-7510 = Angiysis Time: {205
D 1t012 ppm K-7812 - No tecclin. eamsh'_ very "}'brbi‘c:(
. - 2“‘?0;{#%);— Ged shil turbpd; ba a [t cleare o
Egquipment: HACH Digital Titrator OX-DT Analysis Tlme
Range Used: Range Sample Vol. |Cartfidge | Multiplier Titration Count 1 Multiplier | Concentration
D 1-5 mg/t. 200 ml 0.200 N 0.01 x 0.01 = ma/L
[ 210 mgil 100m  0200N Q.02 x002 = mail.
Notes:

Carbon Dioxide:

Equipment: Chemetrics Test Kit Concentration: 1% ©@ ppm
Range Used: Range Methed  |Concentration ppm
10 ta 100 ppm k1910 | o & e g Analysis Time: 2.4
X L B A—
,ZT 1000 1000 ppm | K-1920 tlD
I:l 250 to 2500 ppm K-1925
Equipment; HACH Digital Titrator CA-DT
Range Used: Range Sample Vol !Cartridge | Multiplier Titration Count Concentration
I:I 10-50 mg/l. 200 mi 0.3636 N 0.1 . x 0.1 = mg/l.
L] 20-100 mgiL 100m  0.3636N 02 x02 = maiL
l:‘ 100-400 mg/L 200 mf 3.836 N 1.0 X 1.0 = mgiL
[ ] 2001000 mgl.  100mi 363N 2.0 x20 = mgil.
Standard Additions: |:| Titrant Molarity: Digits Required: tst.: 2nd.: 3rd.:
Notes:

Hydrogen, dissolved

Equipment: Bubble strip sampling field method

Start stripper at (time)
End stripper at (time})
Total stripper time

Pump rate millititers/minute




Note: Analyte, method, and/or equipment may be deleted frem form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page = of =
Project Site Name: NASA WFF-WOD Sample D No.. tPF ~ (060 ~ Fiad £ |
Project No.: 112GN1612 Sample Location: (a0 ~ Tud o
Sampled By: £42- 3R Duplicate: [
Field Analyst. €60 Blank: O
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: 262 ppm
Range Used: Range Method  [Concentration ppm
[ 10 to 100 ppm K-9810 Analysis Time: | 215
1A 50 to 500 ppm K-9815 Lo
|.___| 100 to 1000 ppm K-9820 Fittered: I:]
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICartridge I Multiplier Titration Count Multiplier Concentration
[] 10-40 mait. 100ml  0AG00N 0.9 & x01 = mgiL
[] 40-160 mgiL 25m  0.1600N 04 & x04 = mgiL
D 100-400 mg/L 100 ml 1.600 N 1.0 & % 1.0 = mg/L
L] 200800mg/ _ SOml 1600N 2.0 & x20 = mofL
I:I 500-2000 mo/L 20 mi 1.6C0 N 5.0 & x 5.0 = mg/L
D 1000-4000C mg/L 10 mi 1.600 N 10.6 & x 10.6 = mgiL
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.;
Notes:
Ferrous Iron (Fe®'):
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: /s ? ppm
Program/Module:  500nm 33
Analysis Time: [272]
Equipment: IR-18C Color Wheel Range: 0 - 10 mgiL
Notes: Filtered: D
Hydrogen Sulfide {H,S): Range: 0 - 5 mgiL
IEquipment; HS-C Other: Concentration: &+ © ppm
Exceeded 5.0 mg/L. range on color chart: (] Analysis Time: /22&
[Notes:
Sulfide {S%):
|Equipment: Chemetrics Test Kit Range: 0- 10 mg/it Concentration: ppm
Range Used: Range Method  |Concentration ppm
D 0to 1 ppm K-9510 Analysis Time:
|:| 1to 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8_ _ Range: 0 - 0.70 mg/L
Program/Mecdute:  610nm ) a3
Notes:




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page _L_ ofj

Project Site Name: NASA WFF-WOD Sampie ID No.: iJFF-LJob ~TlJC~
Project No.: 112GN1612 Sample Location: MASA A E =
Sampled By: ABB Duplicate: [ ]
Fisld Analyst: 3B O Blank: ]
IDate: ‘3»/ fo/ pa 002 Color pH s.C. Temp. Turbidity Do Salinity  |ORP (Eh)
Time: o115 (Visual) | (SU) | (mSiem) °cy (NTU) (me/l) %) (- mv)
fuethos: Lau F [ oL

ORP (éh) (+l- mv)

Electrode Make & Modet:

Reference Electrode {circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
|Equipment: Chemetrics Test Kit

Concentration:

pPRM
Range Used: Range Method  JConcentration ppm
[ Oto % ppm K-7510 Analysis Time:
D 1to 12 ppm K-7512
[Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. !Carlridge | Multiplier Titration Count Multiplier Concentration
D 1-6 mg/l. 200 ml 0.200 N 0.01 x 0.01 = me/L
[l 2-10 mg/L 100ml 020N 0.02 X002 = ma/L
MNotes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: ppm
Range Used: Range Method  |Goncentration ppm
L] 1010100 ppm |  K-1910 Analysis Time:
[] 100 to 1000 ppm | K-1920
I:l 250 to 2500 ppm K-1925
jEquipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. iCartridge ] Multipfier Titration Count Concentration
D 10-50 mg/L 200 m} 0.3636 N 0.1 x 0.1 = mgiL
D 20-100 mg/L, 100 mi 0.3636 N 0.2 x 0.2 = mg/L
D 100-400 mg/L 200 ml 3.636 N 1.0 X 1.0 = mg/L
L] 2001000 mgll.  100ml 363N 2.0 x20 = melL
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Notes:

Hydrogen, dissolved
|Equipment: Bubble strip sampling figld methed
Start stripper at
End stripper at
Total stripper time

Pump rate

(time}

(time)

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

TC

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page __gof 3
Project Site Name: NASA WFF-WOD Sample ID No.: WFF-LJOD-TIWG-|
Project No.: 112GN1612 Sample Location: NASA LIFT=
Sampled By: :\B = Duplicate: [:]

Field Analyst: BB Blank: ]
Alkatinity:
|Equipment: Chemetrics Test Kit Concentration: ppm
Range Used: Range Method  |Concentration ppm
[ 10to 100 ppm | K-8810 Analysis Time:
D 50 to 500 ppm K-2815
L] 100 to 1000 ppm | K-0820 Fitered: [J
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Muitiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
D 40-160 mg/L 25 mi 0.1600 N 0.4 & % 0.4 = mg/L
(] 100-400mgil.  100ml  £.600N 1.0 3 x10 = mgiL
D 200-800 mg#. 50 mi 1.600 N 2.0 & x 2.0 = mg/L
D 5002000 mg/L 20 mi 1.600N 5.0 & x 5.0 = mg/t
l:] 1000-4000 mg/L 10 mi 1.600 N 10.0 & x 10.0 = mg/t
Parametes: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: E:f Titrani Molarity: Digits Required: 1st.: 2nd.: 3rd.:
{Notes:
Ferrous lron (Fe®):
{Equipment: DR-850 DR-8 _ Range: 0 - 3.00 mg/l. Concentration: ppm
Program/Module;  §00nm 33
Analysis Time:
Equipment: IR-18C Color Wheel Range: 0 - 10 mo/L
lNotes: Filtered: I:I
]Hydrogen Sulfide iiiS): I b Iia/n‘gi; 9 A 523 ,.:L "y LEl, o c’f‘JAer Qujﬁ af‘féﬁ 4 e req o/
Equipmant: @ Other: Concentration: S ppm
Exceeded 5.0 mg/L range on calor chart: ] Analysis Time: O &
{Notes:
Sulfide {S%):
Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
|:| 0io 1 ppm K-9510 Analysis Time:
Iil 110 10 ppm K-9510
Filtered: D

Equipment: DR-850 DR-8 _ . Range: 0 - 0.70 mg/L

Program/Module;:  610nm 93

Notes:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: UFF- LoD ~Tw [
PROJECT NUMBER: 112GN1612 DATE: l12/1z}oe
Time ..,.ﬁwww._..:rm..\m_ Flow pH S5.Cond.| Turb. DO Temp. ORP Salinity Comments
o730 12 o & thfuk.p.‘
0135 27.57 I$o 5.%93 | o214 5] 7T s 70 | e 0.0 7
e ki 2736 (se 5. 83 |o.228| (27 | @2 15.75 |45 o 7z gal val.

0¥¢5 28, «f 150 <. 885 | 0.247| S50 | Seg [7Ss.eq | 22 ©. 6

SIGNATURE(S): =< PAGE_[ oF [




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, |

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

ne.

Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: €2

Field Analyst:  &AJ

Field Form Checked as per QA/QC Checklist (initials):

Sample ID No.: WFF-u»D -}~ 2

Page ! of 2

Sample Location: WD ~Ted 1 »

Duplicate:  []
Blank: [l

|pate: (2]i2]og Color pH 5.C. Temp. Turbidity DO Salinity  |ORP (Eh)
Time: @ 74S {Visual) Uy | msiem) ) (NTLD) fong/l) (%) (H-mv)
Method: [ow> Flere clovaly | 5,85 |e. 28/ | t5 7| S50 ST s o.°0 29

Electrode Make & Model: Aerjba -2

Reference Electrede {circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
Eguipment: Chemetrics Test Kit
Range Used: Range Method  |Concentration ppm
I:l Oto 1 ppm K-7510
. 1 te 12 ppm k7512 | 40

Concentration:  &f+ ® ppm

Analysis Time: D'?So

Total stripper time

Pump rate milliliters/minute

[Equipment: HACH Digitat Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Carlridge l Multiplier Titraticn Count Multiplier Concentration
D 1-5 mg/L. 200 m 0.2C0 N 0.01 x 0.01 = mg/L
I:] 2-10 mg/t. 100 ml 0.200 N 0,02 x002 = mg/L
[Nctes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Conceniration: 7 D ppm
Range Used: Range Method  |Concentration ppm
Z 10 to 100 ppm K-1910 70 Analysis Time: 0753
I:l 100 to 1000 ppm K-1920
|:] 250 to 2500 ppm K-1925
|Equipment: HAGCH Digital Titrator CA-DT
Range Used: Range Sample Val. ICartridge I Muitiplier Titration Count Concentration
I:l 10-50 mg/L 200 ml 0.3636 N 0.1 - x 0.1 = mgfL
|:| 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/L
D 100-400 mg/L 200 ml 3.636 N 1.0 x 1.0 = ma/l.
I:I 200-10C0 ma/L 100 mi 3.636 N 2.0 % 2.0 = mg/L
Standard Additions: I:I Titrant Molarity: Digits Required; tst.: 2nd.: 3rd.:
Notes:
Hydrogen, dissolved
Equipment. Bubble strip sampling field method
Start stripper at (time)
End stripper at {time}

L.
L



Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Notes:

Project Site Name: NASA WFF-WOD Sample ID No.: L&5F —laoD~Twd (~2
Project No.: 112GN1612 Sample Location: £52D ~"Treas]
Sampled By: 2 t> Duplicate: [ ]
Field Analyst: & v Blank: 1
Alkalinity:
Equipment; Chemetrics Test Kit Concentration: /! o ppm
Range Used: Range Methed  |Concentration ppm
s 10 to 100 ppm K9810  |oukef resmae Analysis Time: _ O 2% ¢
A 50 to 500 ppm Kos1s | st i ‘
O 100 10 1000 ppm | _K-9820 Fitered: [_]
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. fCartridge | Muitiplier Titration Count Multiplier Concentration
L] 10-40 mg/L 100m 0.600N 0.1 3 x01 = mglL
L] 40-160 mg/L 25mf 04600N 0.4 & x04 = mgil.
] 100-400 mg/L 100m  1600N 1.0 a x10 = mglL
L] 200-800 mg/L s0ml 1600N 20 8 x20 = mall
I:] 500-2000 mg/L 20 ml 1.600 N 5.0 & X 8.0 = mg/L
I:' 1000-4000 mg/L 10 ml 1.600N 10.0 & % 10.0 = mg/L
Pararmeter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: L] Titrant Molarity: Digits Required: 1st. 2nd.; 3rd.:
JNotes:
Ferrous Iron (Fe?'):
{Equipment: DR-850 DR-8_ _ Range: 0 - 3.00 mg/L Concentraticn: /- ﬁ ppm
Program/Module:  500nm 33
Analysis Time: 0803
Equipment: IR-18C Color Wheel Range: 0 - 10 mgfL
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mgiL
Equipment: HS-C Other: Conceniraticn: 0 ppm
Exceeded 5.0 mg/. range on color chart: D Analysis Time: Q 5 O(P
Notes:
Sulfide (8%}
Equipmept: Chemetrics Test Kit Range: G- 10 mg/l. Concentration: ppm
Range Used: Range Method  |Concentration ppm
[:] Qto1 ppm K-8510 Analysis Time:
[] 1to 10 ppm K-9510
_ Fitered: [
Eguipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 93

Page € of _E




27

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WEF~ L oD ~TwW3 ==X
PROJECT NUMBER: 112GN1612 DATE: 12}12 o
Time Water Level Flow pH S.Cond.] Turb. DO Temp. ORP Salinity Comments
2%.74 @10 | 0,563 | teo 336 [16.29 ~25, 6.0 V2 ca|
5.5t .05 12.3285 (3 .55 |1¢.35 |-® o.0
g5 | 27.92 02~ 392 Er3 debo | 16.35 | =1 o0 34 godl
50 -
m_mz‘ﬂcxmawﬂ& * Rnvte rvmave | PAGE_ ! OF |




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Tt FIELD ANALYTICAL LOG SHEET
GEQOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page 1 of %
Project Site Name: NASA WFF-WOD Sample ID No.: LW/ wWIOD ~TJI3 ~2,
Project No.: 112GN1612 Sample Location: Y2eD - A
Sampled By: & W Dupticate:  []
Field Analyst: €W Blank: O

Field Form Checked as per QA/QC Checklist (initials): l

Date: lzlh_[o & Color pH s.C. Temp. Turbidity ale} Salinity ORP (Eh)
Time; (Visual) (S {mS/cm) (0 C) (NTL {mg/l) (%) {+/-mv)
Method: Forkst |68 393 | 1£.35 | ¥sv Yo | oD -}

ORP (Eh) (+/- mv}) Electrode Make & Model;_Atavvisa ¢/~ 2 2

Reference Electrode {circle cne). Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: 3.0 ppm
Range Used: Range Method  |Concentration ppm
L] 0 to 1 ppm K-7510 Analysis Tme: oP$%
P 110 12 ppm K-7512
[Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. lCanridge I Multiplier Titration Count Mulliplier Concentration
D 1-5 mgil. 200 ml 0.200N 0.01 x 0.01 = mg/L
[:] 2.10 mg/L 100 mi 0.200 N 0.02 x 0.02 = mg/L
INotes: '

Carbon Dioxide:

IEquipment: Chemetrics Test Kit Concentration:  RO0 ppm
Range Used: Range Method  jConcentration ppm
L.__l 10 to 100 ppm K-1910 Analysis Time: [ OO O
= 10010 1000 ppm | ¥K-1920 Zob
L] 250 to 2500 ppm | K-1925
JEquipment: HACH Digital Titrater CA-DT
Range Used: Range Sample Vol |Cartricige 1 Multiptier Titration Count Concentration
] 10-50 mg/L 200ml  0.3636N 0.1 - x01 = mg/L
[] 20-100 mg/L. 100m  03636N 0.2 x02 = malL
[j 100-400 mg/L 200 ml 3.636 N 1.0 x 1.0 = mg/L
I:I 200-1000 mg/L 100 ml 3.636 N 2.0 x 2.0 = my/t.
Standard Addiions: | Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
Notes:

Hydrogen, dissolved

Equipment: Bubble strip samgpling field method

Start stripper at {time)
End stripper at {time}
Total stripper time

Pump rate miltiliters/minute




)

Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

TC

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 of _2
Project Site Name: NASA WFF-WOD Sample ID No.: WRF~woD - Ty 3
Project No.: 112GN1612 Sample Location:

Sampled By: Fu Duplicate: [ ]
Field Analyst: Ew Blank: ]
Alkatinity:
|Equipment: Chemetrics Test Kit Concentration; #22© ppm
Range Used: Range Method  |Concentration ppm
D 10 o 100 ppm K-9810 Analysis Time: o0 ?
= 50 to 500 ppm K-9818 X6 '
i 100101000 ppm | K-g820 | 25e Fittered: [
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICaﬁrEdge l Multiplier Titration Count Muttiplier Conceniration
I:l 10-40 mg/L. 100 mi 0.i600 N 0.1 & x 0.1 = mg/L
[ 40-160 mg/L 25m  01600N 0.4 & x04 = mglL
I:, 100-400 mg/L 100 mi 1.600 N 1.0 & X 1.{3 = ma/l.
I:l 200-800 rmg/L 50 ml 1.600 N 20 & x 2.0 = mg/L
L] 5002000mgi. 20ml 1600N 5.0 & x50 = maiL
D 1000-4000 mg/L 10 mt 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbcnate
Relationship:
IStandard Additions: D Titrant Molarity: Digits Req.uired: tst.: 2nd.: 3rd.:
Notes:
Ferrous Iron (Fe®*):
{Equipment; DR-850 DR-8 _ Range: 0 - 3.00 mg/L Cencentration: = | ppm
Proagram/Module:  500nm 33
Analysis Time: /©¢8/.
Equipment: IR-18C Color Wheel Range: 0- 10 mg/L
Notes: Filtered: [:—_-I
Hydrogen Sulfide (H,S): Range: 0 - 5 mgiL
Eguipment; HS-C Other: Concentration: Qo ppm
Exceeded 5.0 mg/L range cn cofor chast: D Analysis Time: /®!S
Noteé:
Sulfide (S%):
Equipment: Chemetrics Test Kit Range: 0- 10 mgiL Concenteation: ppm
Range Used: Range Meathod  |Cancentration ppm
I:l Oto1ppm K-9510 Analysis Time:
L] 1 10 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0-0.70 !'ng/L
Pragram/Module:  610nm 93

Notes:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WFE-thb- T3 - 2
PROJECT NUMBER: 112GN1612 DATE: 1A 212003
WO v her "
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity

Comments

turpid brown

5 E—WS&

SIGNATURE(S): N\NN\\ Q\&\N& m>mm|fo_"m|



MNote: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELLD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page L of W,B
W B LUph—
Project Site Name: NASA WFE-WOD Sample 1D No.: o [ LJ3-70
Project No.: 112GN1612 Sampie Location: JASA-LIEF -/ B
Sampled By: A%@ Duplicate: [ |
Field Analyst: NBR Blank: O

Field Form Checked as per QA/QC Checklist {initials):

[SAMPLINGDAT
IDate Color pH S.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: (Visual} (8.U.) (mS/cm) (OC) (NTL) {mg/l) (%) (+/- mv)

ORP (Eh) {+/- mv)

Electrode Make & Model:

Reference Electrode {circle one):. Silver-Siiver Chioride / Calomef / Hydrogen

Dissolved Oxygen:
|Equipment: Chemetrics Test Kit

Concentration; 3 ..5 pPpm

End stripper at
Total stripper time
Pump rate

Range Used: Range Method |Concentration ppm
[] Oto 1 ppm K-7510 Analysis Tme: (O [5¢ . .. 65
- 1t 12 ppm k7512 | &FFST%4 ya o
87 t 020 3,5
{Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol ICartridge I Multiplier Titration Count | Multiptier l Concentration
D 1-5 mg/l. 200 ml 0.200 N 0.01 x 0.1 = mg/t
[] 2-10 mgiL f00m  0200N 002 X002 = mgiL
INotes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration; Qiﬁ ppm
Range Used: Range Method Concentration ppm
5 1010100 ppm | K-1910 AL Analysis Tme: O & 15
B 10010 1000 ppm | K-1920 RS
D 250 to 2500 ppm K-1925
Eguipment: HACH Digitat Titrator CA-DT
Range Used: Range Sample Vol |Cartridge | Multiplier Titration Count Concentration
D 10-50 mg/L. 200 ml 0.3636 N 0.1 | x 0.1 = mg/L.
L] 20-100 mg/L 100m  0.3636N 02 x02 = mgiL
D 100-400 ma/L 200 ml 3636 N 1.0 x 1.0 = mg/L
(] 200-1000mgll.  100ml  B3636N 2.0 x20 = ma/L
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
[Notes:
Hydrogen, dissolved
[Equipment: Bubble strip sampling field method
Start stripper at (time)

(time)

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Page Q-of _3

ENotes:

Project Site Name: NASA WFF-WOD Sample ID No.: WEF-WONT SR —2
Project No.: 112GN1612 Sample Location: NMASA-WEF LI & N
Sampled By: 185 Duplicate:  []
Field Analyst: NGB % Blank: L__|
Alkalinity:
[Equiprent: Chemetrics Test Kit Concentration; ﬂ 5 0 ppm
Range Used: Range Method  |Conceniration ppm
|:] 10 to 100 ppm K-9810 Analysis Time: /“\ E / 0
X 50 ta 500 ppm K-9815 2SO )
L] 10010 1000 ppm |  K-9820 Fitered: |_]
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Val. ICartridge | Multiplier Titration Count Multiptier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & ‘x 0.1 = my/L
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mgfL
I:l 100-400 mg/L 100 mi 1.6C0 N 1.0 & x 1.0 = ma/l
L] 200-800 mglL 50ml_ 1800N 2.0 & x20 = mglL
I:l 500-2000 mg/t. 20ml 1.600 N 5.0 & x 5.0 = mg/L
I:l 1000-4000 mg/L 10 ml 1.600 N 10.0 & x 100 = ma/l
Parameter: Hydroxide Carbonate Bicarbonate
Relationship;
Standard Additicns: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
|Notes:
Ferrous Iron (Fe®'): wader durbid & nBifers
|Equipment: DR-850 DR-8_ _ Range: ( - 3,00 mg/L Concentration: 143 ppm “l Vend ’ y
Program/Module:  500nm 33
e Analysis Time: (}Z’X gi
Equipment: (;_MIBJSC Colg{ Wheel- Range: 0 - 10 mg/L
|Nntes: T Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L . Ble brvn b b
|Equipment: Hs-g',, Other: Concentration: O ppm Mo I3 '[(Jy Jw
E;geeded 5.0 mg/L range on color chari: I:] Analysis Time: (X2 0e) o dearbyd bcwe
|Notes: L “"jl' s
Sulfide (8%):
[Equipment: Chemetrics Test Kit Range: G- 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D Ote 1 ppm K-95610 Analysis Time:
D 110 10 ppm K-8510
Filtered: D
Equipment: DR-850 DR-8_ _ Range: G - 0.70 mg/L
Program/Module:  610nm 93




iR

H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.; WEF o0~ TwWH -2
PROJECT NUMBER: 112GN1612 DATE: MN?.«? b
Time Water Level :ﬂoi pH S. Cond. ._.m_&ﬂ N ,_uo Temp. ORP Salinity Comments
ZT 95 €36 o049z 50 | 7.6 T2 66 | ¢ teudy
29,84 .ol | .Si3] 790 | 5.65 e 0.0 | 3/ aplTpuye

—— 5 y
SIGNATURE(S): _ Shght Yneen 3 odkar gy a%mﬁgfw PAGE U OFl _




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page lof 2

Field Form Checked as per QA/QC Checklist ({initials):

—

Project Site Name: NASA WFF-WOD Sample ID No.:tFF-wep - Tw/ Y - L
Project No.: 112GN1612 Sample Location:  WopD -~ Tev &f
Sampled By: g Duplicate:  []

Field Analyst: 2w/ Blank: ]

g

Color pH S.C. Temp.

{Visual) (5.0 | (mSfem) ‘o

Do
(mg/)

Turbidity
(NTU)

Salinity
(%)

ORP {Eh})

{+/- mv)

ol
Electrode Make & Model:

Reference Electrode (circle cne): Silver-Silver Chloride / Calome! / Hydrogen

|Dissolved Oxygen:
Equipment: Chemelrics Test Kit Concentration: ?‘S ppm
Range Used: Range Method [Concentration ppm
|:| Oto 1 ppm K-7510 Anaiysis Time: 06’38
[4- 1 to 12 pom K-7512 2.5
jEquipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used; Range Sample Vol. |Cartn‘dge I Multiplier Titration Count Multiplier Concentration
{j 1-5 moil. 200 ml 0.200 N 0.01 x 0.01 = mg/L
[] 210 mgiL 100m  0200N  0.02 x002 = maiL
Notes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration: { 8 © ppm
Range Used: Range Method  [Concentration ppm .
! 1010 100 ppm | K-1910 - Analysis Time: P84S
] 100t 1000ppm | k1920 | ¢80
I:l 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICartridge | Multiplier Titration Count Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 - % 0.1 = mg/l.
D 20-100 mg/l. 100 ml 0.3636 N 0.2 x 0.2 = ma/L
L] 100-400mg/l.  200ml  3636N 1.0 x10 = mo/L
[] 2001000 mgl.  100mi  3636N 2.0 x20 = mgll
Standard Additions: ] Titrant Molarity: Digits Required: 1st.; 2nd.: 3d.:
Notes:

Hydrogen, dissolved

Start stripper at
End stripper at
Total stripper time

Pump rate

|Equipment: Bubble strip sampling field methed

{time)
{time}

millititers/minute




Note: Analyte, method, and/for equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page . of _&

Notes:

Project Site Name: NASA WFF-WQD Sample ID No.: WEF ~LI00~Tw)=~-2Z_
Project No.: 112GN1612 Sample Location# 20~ vl £4
Sampled By: <29 Duplicate:  []
Field Analyst; J 2, Blank: [ ]
Alkalinity: 255
Equipment: Chemeirics Test Kit Congenteation: R~ ppm
Range Used: Range Method  |Concentration ppm
L] 190 to 100 ppm K-9810 Analysis Time: (O 84} &
>4 50t0500ppm | K-9815 225
E 100 to 1000 ppm K-8820 Filtered: E:i
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol |Cartridge | Multiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 mi 0.1600 N 0.1 & x 0.1 = ma/L
[] 40-160 mg/L 25 ml 0.1600 N 0.4 & x04 = mgil
LJ 100400 mgi.___ 100ml __ 1600N 1.0 & x10 = mglL
L] 200-800 mgiL 50m  1600N 20 & x20 = mall.
) 5002000mgll.  20ml  1600N 5.0 & x50 = mgiL
I:I 1000-4000 mg/L 10 mi 1.600 N 10.0 & x 10.6 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Siandard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: ard.:
fNotes:
Ferrous Iron (Fe*'):
|Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: 2. l ppm
Program/Module:  500nm 33
Analysis Time: 06 SD
Equipment: IR-18C Color Wheel Rarige: 0 - 10 mg/L
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
|Equipment: HS-C Other: Concentration: O ppm
Exceadad 5.0 mgiL range on coler chart: Ej Analysis Time: 085"{'
INotes:
Sulfide {$%):
{Equipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Methed  jConcentration ppm
I:I Oto 1 ppm K-9510 Analysis Time:
I:l 110 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0-0.70 mg/L
Program/Module:  610nm 93




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME:

NASA WFF-WOD WELL ID.: Wes won Tws -2
PROJECT NUMBER: 112GN1612 DATE: 1212/ R e
Time E,wm _.‘_.m«mm Flow pH S.Cond.| Turh. Do Temp. ORP Salinity Comments
E10)
n.5 7 ; . < iarkinl broces Sfes
21.59 " 12 G AT V8 | 550 F.5i 15371 v ol 1&3@ wg lo L
AP-F c.ae | 1,32 | 3des | VUM V\G.79] 1Bé 0.0 WO T hinkiag
23.5% 708 | t.3¢t Qe | 1949] Y as| 94 O-| b0 bhak
20,54 : G Aall. L3321 970 | was]| ito o[ 129 O
went Ay .32 | 173 a2 172 (¢2 | o] Flow, gtogpyed]
_ ot p chorae 1o OF
i/ i A qeachemn 7
7 A Qw o M_UST wmmwz ~
L

Vdi A v g4
SIGNATURE(S): \\%\\& .§ . _u>er'“\POJ_’




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LLOG SHEET

GEOCHEMICAL PARAMETERS

Page _\ of _B

Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: Q %%

Field Analyst: A2

Field Form Checked as per QA/QC Checklist (initials):

[ ]

Sample ID No.: WE £ -LJOIN Tids -2
Sample Location;: A A4 SA UJFF~
Duplicate: L]

Blank: 1

Time:

Color

(Visual)

s.C.
(mS/cm)

pH
(8.U.)

Temp.

)

DO
(mgfl)

Turbidity
(NTL)

Salinity
(%)

ORP (Eh)

{+/- mv)

ORP (Eh} (+/- mv)

Electrode Make & Model:

Reference Electrode (circle one): Silver-Silver Chloride / Calomet

! Hydrogen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit

Range Used: Range Mathod  |Concentration ppm
D Gte 1 ppm K-7510
Ed 1 {0 12 ppm K-7512 4

e

Analysis Time: ‘Oq [

Concentration: ppm

Total stripper time

Pump rate

milliliters/minute

|Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. lCartridge | Multiplier Titration Count Multiplier Concentration
(] 1-5 mgiL 200m  0200N 001 X001 = mgit
D 2-10 mg/L 100 ml 0.200N 0.02 x 0.02 = mg/t.
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: EO ppm
Range Used: Range Method  |Concentration ppm i
E 10 to 100 ppm K-1910 X Analysis Time: l O q 4
D 100 to 1000 ppm K-1920 ]
L] 25010 2500 ppm | K-1925
JEquipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. lGartridge | Multiplier Titration Count Concentration
D 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mgiL
D 20-100 mg/L 100 ml 0.3636 N 0.2 x0.2 = ma/l.
LJ 100-400mgi. 200ml  3636N 1.0 x10 = mg/L
D 200-1000 mg/L 00 mi 3.636 N 2.0 x 2.0 = mg/L
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; Ird.:
INotes: :
Hydrogen, dissolved
Equipment: Bubble strip sampling field methed
Start stripper at (time})
End stripper at (time)




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

T+ FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page %of}
Project Site Name: NASA WEE-WOD sample ID No: W F F-LJoD-Tws o]
Project No.: 112GN1612 Sample Location:  AJASA W EAF
Sampled By: ABS Duplicate:  []
Field Analyst: ANRE= Blank: 1
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: L{Gf—) ppm
Range Used: Range Method  {Concentration ppm
L] 1010100 ppm | K-9810 Analysis Time: 132
=4 5010500 ppm | K-9815 86>
[] 100 to 1000 ppm | K-9820 Filtered: L)
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICartridge I Multiplier Titration Count Multiplier Concentration
(] 10-40 mgiL 100m  0AB0ON 0.4 8 x01 = mail.
D 40-160 mg/l. 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
[ 100-400 mg/L 100 mi 1.600 N 1.0 & x1.0 = mgiL
D 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/l.
I:l 500-2000 mg/L 20 ml 1.600 N 5.0 & x 8.0 = mg/L
D 1000-400C mg/L 10 ml 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
[Notes:
Ferrous Iron {Fe®'):
|Equipment: DR-850 DR-8 Range: 0 - 3.00 mg/L Concentration: O 8 ppm
Program/Module:  500nm 33
Analysis Time: iO -BO
Equipment: <5’--‘”I£:,1_£3@ee[ Range: 0 - 10 mg/L.
Notes: ' Filtered: D
Hydrogen Sulfide (H,S): Range: 0-5 mg/L 2
|Equipment: {;:;I-_I'S,ME;:} Other: Concentration: ppm
e
Exceeded 5.0 mg/L range on color chart; D Anaiysis Time: O’B
INotes:
Sulfide ($7):
|Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  [Concentration ppm
D 0to 1 ppm K-9510 Analysis Time:
L] 110 10 ppm K-9510
Filterad: D
Equipment: DR-850 DR-8 __ Range: 0 - 0.70 mg/L
Program/Module:  610nm a3

{iotes:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.:
PROJECT NUMBER: 112GN1612 DATE:

Time Water Level Flow ;_u_._ S.Cond.| Turb. DO Temp. ORP Comments

...... . _ ﬁx.ub__\

C.E55 u,J @u, 130 | 582 | Ae Lm@ V10 | 7831 Ie.2¢ [ ~l¢a | @0 Vt brown
0BE > C.O0)| Gl 565 [ C47 ¢80 | 303 | 560 davker [Fbrusy
0357 27.6 5 _ LML 6953 B2 | 036 1eTE | ~FE [ 5.0 Saad va Fubing
0R47 LRA0L O.¢gell Fr 2| 0581 16271 ~297| .0

SA0! AT P Colll 6.653 ool 058 1653 A3 0.0

wY?.T Qmﬁ D in A D *o fet w2/l - \\Aﬁﬁﬁa *\u. Q,..; ,‘oxﬁ&%&;\
; I i I v
(

SIGNATURE(S):

PAGE_] dF F




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS \ -_—7;
Tetra Tech NUS, inc. Page \_of
o , UFF ’
Project Site Name: NASA WFF-WOD sample IDNo..” " W N T LJ6 - >
Project No.; 112GN1612 sample Location: MASA LIFE Lo
Sampled By: \ B2 Duplicate: [ ]
Field Analyst: ;_\%(3 Blank: ]
Field Form Checked as per QA/QC Checklist {initials): |
SAMREING DAT,
Date: Color pH 8.C. Temp. Turbidity DO Salinity ORP {Eh)
Time: {Visual) (8U) | (mS/em) ¢o) (NTU) {my/l) (%) {H-mv)

ORP (Eh) (+/- mv}

Electrode

Make & Model:

Reference Electrode (circle one): Siiver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
{Equipment: Chemetrics Test Kit

Concentration: C),OE ppm

Range Used: Range Method  |Cancentration ppm
[ Oto 1 ppm K-7510 0.0% analysis Time: ()13 0
I:, 11012 ppm K-7512
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol ‘Car‘tridge l Multiptier Titration Count Multiplier Concentration
L] 1-5 mgiL 200m 0200N  0.01 X001 = mall
l:] 2-10 mgiL. 100 ml 0,200 N 0.02 x 0.02 = mg/L
Notes:
Carbon Dioxide: . N
IEquipment: Chemetrics Test Kit Concentration: l 9»5 ppm
Range Used: Range Method  [Concentration ppm
] 1010100 ppm | K-1910 pnalysis Time: € 1 L0
N 10010 1000 ppm | K-1820 | (W S
D 250 to 2500 ppm K-1925
lequipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol tCal‘lridge l Muitiplier Titration Count Concentration
I:, 10-50 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/L
L] 20-400 mg/L 100m 0.3636N 02 4 x02 = malL
L] 100-400 mgl.  200ml  3636N 1.0 x10 = maiL
L] 2001000 mglL  100ml__ 3.636N 20 x2.0 = mail
Standard Additions: E Titrant Molasity: Digits Required: 1st.: 2nd.: 3rd.;
{Notes:

Hydrogen, dissolved
Equipment: Bubble strip sampling field methed

Start stripper at
End stripper at
Total stripper time
Pump rate

(time)
{time)

milliliters/minute




[FaN

Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2—ef=—3
Project Site Name: NASA WFF-WOD Sample ID No.: ( JE i) OP - TiJ 6 -
Project No.: 112GN1612 Sample Location: AJASA -~ WFEFLuod
Sampled By: VRS Duplicate:  []

Field Analyst: 30 Blank: ]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration; ‘-cl ((70 ppm
Range Used: Range Method  |Concentration ppm
I:I 10 to 100 ppm K-9810 Anglysis Time: O 0‘ l I
=N 50to 500 ppm |  K-9815 270
L] 100 to 1000 ppm | K-8820 o Fittered: [
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Val. |Cartridge | Multiplier Titration Count Multiplier Cencentration
I:I 10-40 mg/L 106 mé 0.1600 N 0.1 & % 0.1 = mg/L
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
D 100-400 mg/t. 106 mi 1.600 N 1.0 & x1.0 = mgiL
[ 200-800 mg/L 50m 1600N 2.0 i x20 = mgll
D 500-2000 ma/L 20 ml 1.600 N 5.0 & x 5.0 = mgiL
L] 1000-4000 mgfl 100l 1.600N 100 & x100 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:

Standard Additions: D Titrant Molasity: Digits Required: 1st.: 2nd.: 3rd.:

Notes:

Ferrous Iron (Fe'):

|Equipment: DR-850 DR-8 . Range: 0 - 3.00 mg/L Concentration: a . D\ppm
Program/Module:  500nm 33
Analysis Time: OCIB E

Equipment: @ Range: 0 - 10 mgiL

Notes: ' Fitered: []

Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L. 3

|Equipment: HSK- ‘ Other: Cencentration: Q ppm
Exceeded 5.0 mg/L range on color chart: D Analysis Time: & c{‘ h [
|Notes:

Sulfide {(§7):

|Equipment: Chemetrics Test Kit Range: 0 - 10 mgiL Concentration: ppm
Range Used: Range Method  |Concenfration ppm
[:] Oto1ppm K-9510 Analysis Time:
D 1 to 10 ppm K-89510
Filtered: D
Equipment: DR-850 DR-8 _ Range: 0 - 0.70 mg/L
Pregram/Module:  610nm 93
{Notes:




o945

5

LOW FLOW PURGE DATA SHEET

NASA Emﬂ%

PROJECT SITE NAME: WELL ID.: WFF Loop- T | -5
PROJECT NUMBER: 112GN1612 DATE: 12/18/08
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
g A . D\nﬁﬁ.}
A%50 29.73 o B 6e? 2. 395 od i3 0.%a (530 | SR &0 eterr (M2 gel) Q.ocmu_&l
04855 o, 2> v S. 77 .32 F | cove 0.58 |58 -7t .o n\un&%. (/4 )
SIGNATURE(S): & C =2 PAGE_{ OF /

*@\:\ rosvg rempodd for s %\m



Tetra Tech

Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

NUS, Inc.

Page _fof 2.

Project Site Name:

NASA WFF-WOD

Sample 1D No.: &5 ~a/ed ~ Fed (~3

Project No.: 112GN1612 Sample Lacation: &/~ "7ies /

Sampled By: £ e Duplicate: ]

Field Analyst.  Zet/ Blank: O

Field Form Checked as per QA/QC Checklist {initiais):
SAMPLING DAT
loste: 12/16/0% Color pH $C. | Temp. Turbidity DO Salinity  |ORP (Eh)
Time: ‘ {Visual) (5.10) {mS/cm) ‘o) (NTL) {mg/l} (%) (+/- mv)
IMethod:  rww a7 Clouy |57 77 0377 115.86 teop .5% o, 0 -2/

ORP (Eh) (+/- mv)

Electrode Make & Model; /7/02184 2,

Reference Electrode (circle one): Silves-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration; € « > ppm
Range Used: Range Methed  [Concentration ppm
A 0to 1 ppm K-7510 o 2> Analysis Tme: &75 B
D 1te 12 ppm K-7512
Equipment: - HACH Digital Fiteator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge l Multiplier Titration Count Multipfier Concentration
L] 1-5 mgiL 200m 0200N 0,01 x0.01 = maiL
D 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = mg/L
MNotes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: /b&> ppm
Range Used: Range Method  |Concentration ppm
H 10 to 160 ppm K-1910 ee Analysis Time: (o0&
D 100 to 1000 ppm ¥K-1920
L] 250 to 2500 ppm |  K-1925 . color chunge :)_\:\k- bIF reaghey 0Oppan
- T(acQ\% just bdl o L Cogpr~
|Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICarlridge | Multiplier Titration Count i l Concentration
D 10-50 mg/L 200 ml 0.38368 N 0.1 . x 0.1 = mg/L
L] 20-100 mgil. 100m  0.3636N 02 x02 = maiL
[:] 100-400 mg/L 200 ml 3.636 N 1.0 x 1.0 = mg/L
I:' 200-1000 mg/L 100 mi 3.636 N 2.0 x20 = mg/L
Standard Additions: D Titrard Molarity:, Bigits Required: 1st.; 2nd.: 3rd.:
[Notes:

{Equipment:

Hydrogen, dissolved

Bubble strip sampfing field method
Start stripper at
End stripper at.
Total stripper time

Pump rate

(time)
(time)

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page _2of _2.

Notes:

Project Site Name: NASA WFF-WOD Sample 1D No.:
Project No.: 112GN1612 Sample Location: woeb~ —Teu i
Sampled By: £ Duplicate: [ ]
Field Analyst: Ceq) Blank: []
Alkalinity:
JEquipment: Chemetrics Test Kit Concentration: =209 ppm
Range Used: Range Msathod  |Concentration ppm
D 10 fo 100 ppm K-9810 Analysis Time: _ ¢ 06 £
= 5010500 ppm | K-9g1s | 2=
L] 100 to 4000 ppm | K-0820 Fitered: |
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartridge | Multiplier Titration Count Multiplier Concentration
I:l 10-40 mg/t. 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
l:] 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
I:l 100-400 mg/L 100 mi 1,600 N 1.0 & x 1.0 = mg/t.
El 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/L
D 500-2000 mg/L 20 ml 1.60Q N 5.0 & x 5.0 = mg/L
D 1000-4000 mg/L 10 ml 1,600 N 10.0 & x 10.0 = ma/L
Parameter: Hydroxide Carbonate Bicarbonate
Relatienship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
{Notes:
Ferrous Iron (Fe**):
Equipment: DR-850 DR-8 __ Range: 0 - 3.00 mg/L Concentration: 2. ‘\L ppm
Program/Module:  500nm 33
Analysis Time: ﬂ?ﬂ_
Equipment: IR-18C Color Wheel Range: 0- 10 mg/L
Notes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
Equipment; HS-C Other: Congentration: O ppm
Exceeded 5.0 mg/L range on color chart: I:l Analysis Time: (@ = i
Notes:
Sulfide (5%):
Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
[:l Qto 1 ppm K-9510 Analysis Time:
L] 110 10 ppm K-9510
Filtered: D
Equipment: DR-850C DR-8 _ _ Range: 0 - 0.70 mg/t.
Program/Module:  610nm 23




H LOW FLOW PURGE DATA SHEET

wob _

PROJECT SITE NAME: NASA WFF=FFTA WELL ID.: WFF- WoD-Tw 2-"3
PROJECT NUMBER: 112GN1612 DATE: V2B 2co3

Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments

TEY: 26 .5 | 20 [ 740 O WO | B30 1545 | -8 G | ©, O | few bubbles

14 | 2 CAD «.34 | 0.502] o | B0S | 0G4 | -3¢ | OO

11as 593 | 6,673 45 |2.35| €37 2o OO

143 28.02 573 | 0.9z 55 [ QA 1637 28 | D0 hder Y2 col pured

N.sutmu\‘_\-%. M’l.unwnunrav\\f F.\—un /,

SIGNATURE(S): \\X\ Y@\%r\ | _u>om:wlol|




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page J_ of }

Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: ABS

Field Analyst: AW

Field Form Checked as per QA/QC Checklist (initials

)

Sample ID No.: [ FF-LJob - TV 2-3

Sample Location: MASA (IFF

O
LJ

Duplicate:
Blank:

SAMPLING DAT.

Date: Color pH S.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: {Visual} (8.U) (mS/em) [§9) {NTL) g/l (%) H-mv)
Method: clor | 8731068301031 55 220 &0 ] 2%

ORP {Eh) {+/- mv)

Electrode Make & Model:

Reference Electrode {circle one): Silver-Sitver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
[Equipment: Chemetrics Test Kit

Concentration: ’ ppm

Range Used: Range Method  |Concentration ppm
E 0to 1 ppm K-7510 ’ Analysis Time: i 2 () ‘
= 110 12 ppm K-7612 i
|Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Caﬂr§dge | Multiplier Titration Count Multiplier Concentration
[:‘ i-5molL 2C0 ml 0,200 N 0.01 x 0.01 = mg/L
D 2-10 mg/L. 100 ml 0.200 N 0.02 x 0.02 = mg/L
IMNotes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration: 76 ppm
Range Used: Range Method  {Concentration ppm
E 10 to 100 ppm K-1910 70 Analysis Time: I QO 3
D 100 to 1000 ppm K-1920
D 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol, ICartridge | Multiplier Titration Count Concentration
D 10-50 mgfL 200 ml 0.3636 N 0.1 x 0.1 = ma/l
D 20-100 mgiL 100 ml 0.3636 N 0.2 x 0.2 = mg/L |
L] 100400 mg.  200ml  3636N 1.0 x1.0 = mglL
|:] 206-1000 mg/L 100 ml 3.636 N 2.0 x 2.0 = mg/t.
Standard Additions: i:j Titrant Molarity: Digits Required: ist.: 2nd.: 3rd.:
|MNotes:

Hydrogen, dissolved
|Equipment: Bubble strip sampling field method

Start stripper at
End stripper at
Total stripper time
Pump rate

(time)

(time)

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Page ;_\of _T;L

|Equipment: Chemetrics Test Kit

Project Site Name: NASA WEF-WOD Sample IDNo.: (JF F-tJON-TW2A-3
Project No.: 112GN1612 Sample Location: AASA 1JFF
Sampled By: AeB Duplicate: [ ]
Field Analyst: SRR Blank: ]
Alkalinity:

Concentration: ] l ( 2 ppm

MNotes:

Range Used: Range Method  |Cencentration ppm
D 10 to 100 ppm K-9870 Analysis Time: l;l é 4’
b 500500 ppm | K-9815 e
I:l 100 to 1000 ppm K-9820 Filtered: I:I
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICartridge i Multiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
I:l 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
L] 100-400 mg/l. 100m 1.600N 10 & x10 = malL
L] 200-800 mgiL 50 ml 1,600 N 2.0 A x20 = mg/L
D 500-2000 mg/L 20 ml 1.600 N 5.0 & x 5.0 = mg/L
[ 10004000 mgl.  10mi 1.600N 100 8 x100 = malL
Parameter: Hydroxide Carbonate Bicarbonate
Refaticnship:
Standard Additions: |___| Titrant Molarity:, Digits Required: 1st.: 2nd.: 3rd.:
|Notes:
Ferrous lron (Fe®):
|Equigment: DR-850 DR8 _ _ Range: 0 - 3.00 mg/L Concentration: ‘g~, G ppm
Program/Medule:  500nm 33
Analysis Time: l ISG
Equipment: @3@ Range: 0 - 10 mg/L
|Notes: Filtered: D
Hydrogen Sulfide {H,S): Range: 0 - 5 mg/L.
|Equipment: @ Cther: Concentration: ppm
Exceeded 5.0 mg/l. range on color chart: D Analysis Time: i I.S 2
INotes:
Sulfide (§*):
{Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
E Oto1 ppm K-9510 Analysis Time:
B 1t 10 ppm K-9510
Filtered: m
Equipment: DR-850 DR-8 _ _ Range: 0-0.70 mg/L
Program/Module:  610nm 93




45

LOW FLOW PURGE DATA SHEET
WFF Loo0 - T -3

2SN
PROJECT SITE NAME: NASA WFF-FFTA-— WELL ID.:
PROJECT NUMBER: 112GN1612 DATE: ﬁ__a\o =3
Time Water L.evel Flow S. Cond. Turb. DO Temp. ORP Salinity Comments

(o 2%, 12 \\@| {75 | 5.8F o.507 | &3 .30 | Se.0F ~21 l|lo.© n?n@% S Fren s

/025 BNW.TN[ gy Syo B, S S5O /.02 {6.26 8 Q. & B\G.\Dn“(l Yo QD\&.

[o4® R7.9% Y 5.5¢  |ov$o | s2c r28 |cé.25 “p7 ) v

PAGE_/ OF ! _

SIGNATURE(S): W m.blfl

Xshsht ghser on purye amfee




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, [nc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: = g

Field Analyst; £ew

Field Form Checked as per QA/QC Checklist {initials):

Page 1 of 2~
Sample ID No.; wEfF-eaxp- 73~ 3
Sample Location: #0p— 7z 3
Duplicate: [:]
Blank: ]

SAMPLING DAT

|Date: 12/! 9_,/08 Color pH §.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: . (Visual) {S.U.) {mS/cm) ‘o) (NTU) (mg/l) {56} (+/~ mv)
IMstnod: /o Hece 2lowDY| 3 Se|o-yfe | /628 | 520 | /28 ~o2 2

ORP (Eh) {(#+/- mv) _

Electrode Make & Model: f/ﬁﬁ.z&‘? Lol 2,

Reference Electrode (circle one): Sitver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Concentration: ‘? . O ppm
Range Used: Range Method  |Concentration ppm
(A~ 0o 1ppm K-7510 7.0 Analysis Time: 70 8
[:] 110 12 ppm K-7512
Equipmeni: ' HACH Digita# Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol ICartriclge I Multiplier Titration Count Multiplier Concentration
[:l . 1-5 mgil 200 ml 0.200 N 0.01 x 0.01 = mg/L
D 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Cencentration: | & > ppm
Range Used: Range Method  |Concentration ppm
L] 10to 100ppm | K-1910 Analysis Time:  LOSE
A~ 100 ta 1000 ppm |  K-1920 { O
I:' 250 to 2500 ppm K-1925
Eguipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. |Car1ridge l Multiplier Titration Count Concentration
|___._| 10-50 mg/L 200 mi 0.3636 N 0.1 . x 0.1 = gl
D 20-100 mg/L 100 mi 0.3636 N 0.2 x 0.2 = ma/L
[ 100-400 mgl. ~ 200mi  3.636N 1.0 x10 = mglL
L] 2001000 mg/l 100mi 363N 2.0 x20 = gL
Standard Additions: |:| Titrant Motarity: Digits Required: tst.; 2nd.: 3rd.:
Notes:

Equipment:

Hydrogen, dissolved

Stant stripper at
End siripper at

Total stripper time

Pump rate

Bubble strip sampling field method

(time}
({time}

milliliters/minute




Note; Analyte, method, and/or equipment may be deleted from form if not being performed.

T

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2of 2
Project Site Name: NASA WFF-WOD Sample ID No.: (e~ ~ Ted 3~ 3
Project No.: 112GN1612 Sample Location: (oD -~ Twa 3
Sampled By: € J Duplicate: ]

Field Analyst: EOL) Blank: ]
Alkalinity:
|Equipment: Chemetrics Test Kit Cancentration: g so ppm
Range Used: Range Method  |Ceoncentration ppm
L] 10t0100ppm | K-9810 Analysis Time: /05 2
< 50to500ppm | K-9815 | R5e
E:I 160 to 1000 ppm K-8820 Fittered: I:l
{Equipment: HACH Digital Tifrator AL-DT
Range Used: Range Sample Vol lCartridge I Multiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x Q.1 = mg/L
L 40-160 mg/L. 25 mi 0.1600 N 0.4 & x04 = mgiL
[ 100-400mgl.  100ml  1.600N 1.0 & x10 = moll.
D 200-800 mg/L 50 mi 1.600 N 2.0 & %20 = mg/L
L] 500-2000 mg/L 20m  1600N° 5.0 a x50 = malL
] 1000-4000mgl.  f0mi 1600N  10.0 & x100 = mail.
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:

Standard Additions: D Titrant Molarity: Digits Required: 1st.; 2nd.: 3rd..

Notes:

Ferrous Iron (Fe*"):

Equipment: DR-850 DR-8 _ Range: 0 - 3.00 mg/L Concentration: 9? s ppm

Pregram/Module:  500nm 33
Analysis Time: {toz

Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L

Notes: Filtered: D

Hydrogen Sulfide (H,S): Range: 0-5 mg/k.

Equipment: HS-C Other: Concentration: 2.0 ppm

Exceeded 5.0 mg/t- range on calor chart: ] Analysis Time: (/€ 3

Notes:

Sulfide (8%}

Equipment: Chemetrics Test Kit Range: 0 - 10 mg/lL. Concentration: ppm

Range Used: Range Method  |Concentration ppm
[::] Oto § ppm K-9510 Analysis Time:
D 110 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-§ _ _ Range: 0-0.70 mg/t
Program/Modute:  610nm 93

Notes:




e
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NASA Emmﬂ%@@

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELL ID.: WRE wop- 74 -3
PROJECT NUMBER: 112GN1612 DATE: ﬁ.r m.ﬁoa

Time Water Level Flow pH S.Cond.| Turb. Do Temp. ORP Salinity Comments
S2e% 0705 150175 | 528 6.470 37 set] }3.5 2 o.6 alear

o9¢tc i’ S0k p.32% 32— 2 5y (5.33 |28 8.9 e

o5 o 4.5 2 0,35/ i 2.3% | 565 X3 5, O PR A

SIGNATURE(S): o —o~ (=

L

pAGE ( OF [




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page _'of_2

Project Site Name: NASA WFF-WOD
Project No.: 112GN1612
Sampled By: Fed

Field Analyst: &t/

Field Form Checked as per QA/QC Checklist {initials):

Sample ID No.: wF#F— wod - Tid3 ~3

Sample Location: g/ed — /3

Cuplicate:
Blank;

O
[

[SAMPLING'D

pee Lo/ Color pH SC. | Temp. | Turbidity Do Salinity  |ORP (Eh)

Tima: ) (Visual) (34} | (mS/cm}y o) ~NTU) s " e
o 3e/ 77 s

Electrade Make & Model: é;_(gez BA  nadld

Reference Electrode (circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Total stripper time

Pump rate

milliliters/minute

Equipment: Chemetrics Test Kit Concentration: lo ppm
Range Used: Range Meathod  |Concentration ppm
=i Oto 1 ppm K-7510 /o0 Analysis Time: D720
T 1 to 12 ppm K-7512 /o
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Val. |Cart;idge ' Multipfier Titration Count Multiptier Concentration
D 1-5 mg/L 200 mi 0.200 N 0.01 x 0.01 = mg/L
(] 210 mgil. 100m  0200N Q.02 x002 = malL
INotes:
Carbon Dioxide:
|Equipment; Chemetrics Test Kit Concentration: prl o] ppm
Range Used: Range Method  [Concantration ppm
D 10 to 100 ppm K-1910 Analysis Time: op22
= 100 to 1000 ppm K-1920 | A9 ©
El 250 to 2500 ppm K-1925
[Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICartridge I Mulliplier Titration Count Cancentration
L] 10-50 mgiL 200m 0363N QA x01 = mall
D 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/L
l:l 100-400 mg/t. 200 e 3.636 N 1.0 x1.0 = mg/L
(] 2001000mgll. 100wl 3636N 2.0 x20 = mgil
Standard Additions: E:l Titrant Molarity; Digits Required: 1st.: 2nd.: 3rd.:
Notes:
Hydrogen, dissolved
Equipment: Bubble strip sampling field method
Stari stripper at (time}
End stripper at (time}




Note: Analyte, method, and/er equipment may be deleted from form if not being performed.

TC

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page _Z of z"
Project Site Name: NASA WFF-WOD Sample ID No.: WFF-1o00 WY .'5
Project No.: 112GN1612 Sample Location: LJpD- 7¢d 2
Sampled By: Zu Duplicate:  {_]

Field Analyst: y423) Blank: L]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: e ppm
Range Used: Range Method  |Concentration ppm
] 10 to 100 ppm K-3810 Analysis Time: 02,?(,
ol 50to500ppm | K9815 | /o
D 100 to 1000 ppm K-9820 Filtered: D
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sarmple Vol. |Gartridge | Multiplier Titration Count Multiplier Concentration
L) 10-40 mg/L 100m__ 0.1600N 0.1 & x01 = mglL
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = magil
D 100-400 mg/L 100 mi 1.600 N 1.0 & x10 *© = mg/L
[] 200-800 mafL 50m 600N 20 & x20 = mall
[] 500-2000 mgiL 20ml 1.600 N 5.0 & x50 = rag/L
L] 1000-4000 mg/L 10 ml 1.600 N 10.0 & x100 = mg/L
Parameter. Hydraxide Carbonate Bicarbenate
Relationship:

Standard Additions: I:] Titrant Molarity: Digits Required: 1st. 2nd.: 3rd.;

Notes:

Ferrous Iron (Fe*'):

Equipment: DR-850 DR-8 _ _ Range: 0 ~ 3.00 mg/L Cancentration: / .0 ppm

Program/Module:  500nm 33
Analysis Time: M é{

Equipment: {R-18C Color Wheel Range: 0 - t0 mg/L

Notes: Filtered: D

Hydrogen Sulfide {H,S): Range: 0 - 5 mg/L.

Eguipment; HS-C Other: Concentration: 0.0 ppit

Exceeded 5.0 mg/L range on color chart: D Analysis Time: 03 é?
Notes:
Sulfide (8%):
Eguipment: Chemetrics Test Kit Range: G - 10 mg/L. Concentration: ppm
Range Used: Range Method |Concentration ppm
D Gto 1 ppm K-8510 Analysis Time:
D 110 10 ppm K-9510
Filtered: D

Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Medute:  610nm 93

Notes:




B LOW FLOW PURGE DATA SHEET

v
PROJECT SITE NAME: NASA Em?ﬁp WELL ID.: WFF-Clob-TW miw
PROJECT NUMBER: 112GN1612 , DATE: _.UJ:M (20003
Wing & .
E%m_. ﬂm<m_ Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
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Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page L of ;L

Field Form Checked as per QA/QC Checklist (initials):

Project Site Name: NASA WFF-WOD Sample ID No.: LJF'F ~(,Y3§)—'T(_.J 5‘"3
Project No.: 112GN1612 Sample Location: A< A (JFF~
Sampled By: N Duplicate:  [_] ‘

Field Analyst: Ay Blank: =

Color pH S.C. Temp. Turbidity Do Salinity ORP (Eh}
{Visual) (S.U.) (mS/em) (0 C) [NTU) (mg/l} (%) {+/= mv)
0.9 | i1.5¢ & Ne) 4o

"
Electrode Make & Model;

Reference Electrode (circle one): Silver-Silver Chloride / Calome! / Hydrogen

Dissolved Oxygen:

|Equipment: Chemetrics Test Kit Concentration: 5’ 5 ppm
Range Used: Range Method  |Concentration ppm
[._.:] Oto 1 ppm K-7510 Analysis Time: I [25
d 1to 12 ppm K-7512 55
{Equipment: - HACH Digital Titrater OX-DT Analysis Time:
Range Used: Range Sample Vol. |Carlridge I Multiplier Titration Count Multiplier Concentration
El 1-5 mgil. 200 ml 0.200 N 0.01 x 0.01 = mg/L
L] 2-10 mg/L 100m 0200N  0.02 X002 = mail
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: i 1@ ppm
Range Used: Range Method  [Concentration ppm l 13
== 100100 ppm | K-1910 oo Analysis Time: !
b 100 to 1000 ppm | K-1920 1o
L] 250t0 2500 ppm | K-1925
JEquipment: HACH Digital Titrator CA-DT
Rangs Used: Range Sample Vol. |Car{r§dge ! Multiplier Titration Count Concentration
L] 10-50 moiL 200ml  0.3836N 01 x01 = miL
[ 20-100 mg/L 100m  03636N 0.2 x02 = mgll.
L] 100400 mg/l.  200ml  3.636N 1.0 x10 = maiL
(] 2001000 mg/l  100ml  3636N 2.0 x20 = mall
Standard Additions: D Titrant Molanty: Digits Required: tst.: 2nd.; 3rd.:
Notes:

Hydrogen, dissolved

Starl stripper at
End stripper at
Total stripper {ime

Pump rate

Equipment: Bubble strip sampling field method

(time}
(time}

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page;_Z_ of;_?\
Project Site Name: NASA WFF-WOD Sample ID No.: (JFE-Lo h-UJ5-3
Project No.: 112GN1612 Sample Location:

Sampled By: \e» Duplicate:  []
Field Analyst: \ 2> Blank: L]
Alkalinity:
[Equipment: Chemetrics Test Kit Concentration: lcvo ppm
Range Used: Range Method  |Concentration ppm
D 1010 100 ppm K-9810 Analysis Time: i l [ l
> 50 10 500 pom K-9815 Eee)
D 100 fe 1000 ppm K-8820 Filtered: D
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol ICartridge | Muitiplier Titration Count Mulliplier Concentration
I:] 10-40 mg/L 100 mi G.1600 N 0.1 & x 0.1 = mg/L.
I:l 40-1680 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
L] 100-400 mgll.____ 100ml___ 1.600N 1.0 & x10 = mgil
I:l 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = ma/l.
I:l 500-2000 mgfl 20 mi 1.600 N 5.0 & x50 = mg/L
] 1000-4000mgl.  10mi  1.600N  10.0 & X100 = mglL
Parameter: Hydroxide Carbonate Bicarbonate
Relaticnship:

Standard Additions: I:] Titrant Molarity. Digits Required: 1st.: 2nd.: 3rd.

Notes:

Ferrous Iron (Fe®’): ]

Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: ;lr 8 ppm

Program/Module:  500nm 33 [ O 35
Analysis Time:

Eguipment: IR-18C Color Wheel Range: 0 - 10 mg/L.

Notes: Filtered: D

Hydrogen Sulfide {(H,S): Range: 0 - 5 mg/L

Equipment; HS-C Other: Concentration: g 2 ppm

Exceeded 5.0 mg/L range on color chart: [3 Analysis Time: I oS 8
Notes:
Sulfide (%)
JEquipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D Ote 1 ppm K-8510 Analysis Time:
‘:I 110 10 ppm K-9510
Filtered: D

Equipment: DR-850 DR-8 _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 83

[Notes:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF-WOD WELL ID.: WFFE- o b~ Tt~
PROJECT NUMBER: 112GN1612 DATE: 1B (2003
wff Tisey

Time Water Level ¥ Flow

pH S.Cond.} Turb. DO Temp. ORP Salinity

Comments
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Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

1T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page L of _2\
Project Site Name: NASA WFF-WQD Sample 1D No.: L)FF LoD - TWe - -5
Project No.: 112GN1612 Sample Location; M/—}SA WEF
Sampled By: Ry Duplicate:  [J
Field Analyst: A Blank: ]

IDale: \1/513-55? Color pH 5.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: {Visual} (S.U) | (mSkem) () (NTU) {mg/M (%) (H-mv)
Ivethod: Loy Elowe th bun |G.50 |0.663 | 15.6% | 230 230 | OO0 —75
[SAMPLE COLEECTION/ANALYSISINFORMATION

ORP (Eh) (+/- mv) Electrode Make & Model:

Reference Electrode {circle one): Silver-Silver Chloride / Calome! / Hydrogen

Dissolved Oxygen:

Equipment: Chemetrics Test Kit Congentration: 6 ,3 ppm
Range Used: Range Method  |Concentration ppm
=X 0to 1 ppm K-7510 .3 Analysis Time: g Bﬁ
B— 1te 12 ppm K-7512 i
|Equipment: HACH Digital Fitrator OX-DT Analysis Time:
Range Used: Range Sample Val. ICanridge | Multiplier Titration Count Mulliplier Concentration
|:] 1-5 mgiL 200 ml 0.200 N 0.0% x 0.01 = mg/L.
D 2-10 mg/l. 100 ml 0.200 N 0.02 x 0.02 = mg/L
INotes:

Carbon Dioxide:

|Equipment: Chemetrics Test Kit Concentration: -Sg ppm
Range Used: Range Methed  [Concentration ppm
= 10t0100ppm | K910 =5 Analysis Tme: A5 S
I:I 100 to 1060 ppm K-1920
D 250 to 2500 ppm K-1925
Equipment: HACH Digital Titratos CA-DT
Range Used: Range Sampie Vol, iCartrEdge l Multiplier Titration Count Concentration
L] 10-50 mg/L 200ml 0.3636N 0.1 x04 = mgiL
D 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/L
] 100400 g/ 200ml  3.636N 1.0 x10 = mglL
] 2001000 mg.  100ml  3636N 20 x20 = mg/L
Standard Additions: D Titrant Molarity:, Digits Required: 1st.: 2nd.: 3rd.:
INotes:

Hydrogen, dissolved

Equipment: Bubble sirip sampling field method

Start stripper at (time)
Enrd stripper at {time)
Total stripper time

Pump rate milfiliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 20f 3
Project Site Name: NASA WEF-WOD Sample ID No.:. WEF-LIoNh-TWG-2
Project No.: 112GN1612 Sample Location: AJAS A WEFE
Sampled By: A%E Duplicate: ]

Field Analyst: A Blank: [l
Alkalinity:
{Equipment: Chemefrics Test Kit Concentration: M{é ppm
Range Used: Range Method  [Concentration ppm
Ll 1010 100 ppm | K-9810 Analysis Time: q3 5
L 50to 500 ppm | K-9815 140
E: %00 to 1000 ppm K-9820 Filtered: D
[Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sampile Vol |Cartridge | Muliplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/t
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
[ ] 100-400 mg/l. 100 ml 1,600 N 1.0 & x10 = mgiL
D 200-800 mgiL 50 ml 1.600 N 2.0 & x 2.0 = mg/L
I:I 500-2000 mg/L 20 ml 1.600 N 5.0 & x50 = mgiL
D 1000-4000 mg/l. 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:

Standard Additions: D Titrant Mclarity: Digits Required: 1st.: 2nd.: 3rd.:

Notes:

Ferrous Iron {(Fe?'):

Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: ‘2 . é ppm

Program/Module:  500nm 33
Analysis Time: cl 13—-

Equipment: IR-18C Color Wheel Range: G- 10 mg/L.

Notes: Filterad: D

Hydrogen Sulfide (H,S): Range: 0-5 mg/t :

Equipment: H5-C Other: Concentration: O ppm

Exceeded 5.0 mg/L range on colar chart: D Analysis Time: c{ pYs
Notes:
Sulfide {(S¥):
JEquipment: Chemetrics Test Kit Range: 0 - 10 mg/L Cencentratior: ppm
Range Used: Range Method  |Concentration pprm
[:j 0io 1 ppm K-9510¢ Analysis Time:
D 110 10 ppm K-95%0
Filtered: l—_—l
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 93

|Notes:




To - 3z.90'

H LOW FLOW PURGE DATA SHEET 2 gol ool

ab
PRCJECT SITE NAME: NASA E_um./m%, WELL ID.: wre - ww -GWE-335
PROJECT NUMBER: 112GN1612 DATE: 12/ m.\.uv
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
lis L5.8F 3o 569 D221 -+ 3o A AN \F.Mﬂ -So .0 cleca
[ 2D 2382832 | . 5,61 5.5 /2 2.87% | 16:.3¢ | -4I .o
Hag 26 .82 TaRE 5. 50 o, 263 | 2- .90 | /e 3F -3% 5.5 / ol
1130 L7, 21 Mo 1 5¥B e P | (! ©.B5 | (&Y —40 0.2 (IS <0l

SIGNATURE(S): T PAGE_[OF] _




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page ! of 2.

Project Site Name: NASA WFF-WQD
Project No.: 112GN1612
Sampled By: £«

Field Analyst; €«

Sample ID No.: wpe- wiod 456y 2-3

Sample Location: 15 Gy~

[
[

Duplicate:
Blank:

SAMPLING DAT

Ibate: 12/1}oR Color pH §C. | Temp. | Turbidity DO Salinity  |ORP (ER)
Time: I {Visual} (5.11.) {mS3/em) (OC) (NTU) (g} (%) {+- mv)
Method: Ja e —Floc Alrer | 5. 98|6.3172 Ve.% | ¢/ 0. 85 b. 60 -0

ORP (Eh) (+/- mv)

Elecirode Make & Model:

bEZAL (I

Reference Electrode {circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit

Concentration: O . 1 ppm

Range Used: Range Method  [Concentration ppm
b 0to 1 ppm K~7810 © 7 Analysis Time: | \3S
D 11012 ppm K-7512
Equipment: ) HACH Digital Titrator OX-DT © Analysis Time:
Range Used: Range Sample Vol. ICartridge | Multiplier Titration Count Multiplier Concentration
D 1-56 mg/l. 200 ml 0.200 N 0.01 x 0.01 = myll
[] 210 mgiL 100m 0.200N 002 X002 = mglL
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: | #O ppm
Range Used: Range Method  [Concentraticn ppm
I:l 10 to 100 ppm K-1910 Analysis Time: { (4‘7‘
@ 100 to 1000 ppm K-1920 {70
IE 250 to 2500 ppm K-1925
Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICartridge | Mulliplier Titration Count Concentration
(] 10-50 mgil 200ml  0.3636N 04 x01 = mglL
D 20-100 mg/L 100 ml 0.2638 N 0.2 x 0.2 = mgil
L] 100400 mgi.  200ml 363N 1.0 x10 = mgiL
D 200-1000 mg/L 100 ml 3.636 N 2.0 x 2.0 = mg/L
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
JNotes:

Hydrogen, dissolved

Start siripper at
End stripper at
Total stripper time

Pump rate

Equipment: Bubble strip sampling field method

(tima)
(time)

milliliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page £ of =
Project Site Name: NASA WFF-WOD Sample D No. tIEF ~ L@~ IS G S~ X
Project No.; T12GN1612 Sample Location: oD (1SG W
Sampled By: (P Duplicate:  []
Field Analyst: Ew Blank: (]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: "'Z’IS ppm
Range Used: Range Method |Concentration ppm
D 10 te 100 ppm K-9810 Analysis Time: , ,38
S 50 to 500 ppm Kogls | 25
L] 100 to 1000 ppm K-9820 Filtered: O
Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol |Canridge I Multiplier Titration Gount Multiptier Concentration
[:] 10-40 mgfL 100 ml 0.1600 N 0.1 & x 0.1 = ma/l
L] 40-160 mg/L 25ml__ 0.1600N 0.4 & x04 = moll
|____| 100-400 mg/t 100 mi 1.600 N 1.0 & x1.0 = mg/L
|:| 200-800 mg/t 50 ml 1.600 N 2.0 & x 2.0 = mafl.
(] 5002000mgll.  20ml  i600N 50 3 x50 = malL
D 1000-4000 mg/L 10 mi 1.600 N 10.0 & x10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbenate
Relationship:
§Standard Additions: |:| Titrant Molarity: Digits Required: 1st. 2nd.: 3rd.:
Notes:
Ferrous Iron (Fe?):
Equipment: DR-850 DR-& . Range: ¢ - 3.00 mg/L Concentration: Ll ppm
Program/Module:  50Cnm 33
Analysis Time: (/50
jEquipment: iR-18C Color Wheel Range: 0 - 10 mg/L &
Notes: Filtered: D
lHydrogen Sulfide (H,S): Range: 0 -5 mgiL
Equipment: HS-C Other: Concentration: 0.0 ppm
Exceeded 5.0 mg/L range en color chart: D Analysis Time: i 'f&
JNotes:
Sulfide (S*):
Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D Cte 1 ppm K-9510 Analysis Time:
L] 1 10 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610nm 93

{Notes:
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LOW FLOW PURGE DATA SHEET

P

32.34

WEE ~ EDD ~1C -~ EWWJ.IW

V) Wl FFRTa—
PROJECT SITE NAME: NASA Emm.;_u_ﬂhu WELL ID.: itz W = (6 - M3 R
PROJECT NUMBER: 112GN1612 DATE: rzflefoe

Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments

1218 26 .76 200 5.55 | 0.093 | 32 |R.89 | %.2¢ | /26 .o Cloar

(223 | ZF.o2 wu %8 |o.cgz| b 3.0 |r6-25 |125 .0 Y2 gl

(228 2% 18 it 480 1p.093 | 172 /379 | re.29 | /94 00
mmozﬁcxmAmw% PAGE_| OF !




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page __'_ of _2—

Project Site Name: NASA WFF-WOD
Project No.; 112GN1612
Sampled By: G/ T

Field Analyst: 7/ 3D

Sample ID No.: WEF- (a3 ~ 2

Sample Location: [{oMLOIR.

Duplicate: ]
Blank: U

IDate: lels of} Color pH S.C. Temp. Turbidity Do Salinity ORP (Eh)
Time: (Visual) (S.U.) {mS/cm) o (NTU) (mg/h) (%) (+H- mv}
Jmethod: Lews Flon Ctac |4¥.86|0.083|70.27 | /7 /3,29 X el

Electrode Make & Model: /'/D b

Y2

Reference Electrode (circle one): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:

Range Used: Range Method  |Concentration ppm
A4~ 10 to 00 ppm K-1910 ig
D 100 to 1000 ppm K-1920
LJ 250 to 2500 ppm | K-1925
IEquipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Val. ICartridge | Multiptier
I:l 10-50 mo/l 200 ml 0.3636 N 0.1
[:] 20-100 mgiL 1060 ml 0.3636 N 0.2
I:l 100-400 mg/L 200 ml 3636 N 1.0
D 200-1000 mg/l. 100 ml 3.636 N 2.0
Standard Additions: [:] Titrant Molarity: Digits Required: 1st.:
{iNotes:

Equipment: Chemetrics Test Kit Concentration: '7 ppm
Range Used: Range Methed  |Concentration ppm
[J 0to 1 ppm K-7510 Analysis Time: 220
E 1to0 12 ppm K-7512 7
Equipment; - HACH Digital Titrator OX-DT * Analysis Time:
Range Used: Range Sample Voi, !Cartridge ] Multiplier Titration Count Multiplier Cencentrafion
[:] 1-6 mgiL 200 mi 0.200 N 0.01 x0.01 = mg/l
D 2-10 mg/L 100 ml 0200 N 0.02 x 0.02 = mgiL
Notes:
Carbon Dioxide:
[Equipment: Chemetrics Test Kit Concentration: { 8 ppm

Analysis Time: {Z-i

Titration Count Cancentration
x 0.1 = mg/L
x0.2 = mgil
x1.0 = ma/L
x 2.0 = mg/L

2nd.: 3rd.:

Hydrogen, dissolved

Equipment: Bubble strip sampling field method
Start stripper at {time)
End stripper at {time)
Total stripper time

Pump rate miliiliters/minute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed,

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 of _2
Project Site Name: NASA WFF-WOD Sample ID No.: wWEF- oMW 3R -
Project No.: 112GN1612 Sample Location: ], MIN3R,
Sampled By: £-’/ TR Duplicate:  [_]

Field Analyst: 2w/3p Blank: (]
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: 3 Q ppm
Range Used: Range Method  |Concentration pom
E: 10 fo 100 ppm K-0810 3& Analysis Time: 23 Z
(4 5010500 ppm | K-9815 | ——
I::] 100 te 1000 ppm K-9820 Filtered: Q
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICartridge I Multiptier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.9 & x 01 = mg/L
D 40-160 ma/l 25 ml 0.1600 N 0.4 & X 0.4 = mg/L
[ 100-400mgll.  100mi  1.600N 1.0 & x10 = maiL
I:l 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/L
L] 500-2000 mg/L 20ml 1.600 N 5.0 & x 5.0 = mg/L
I:l 1000-4000 mg/L 19 ml 1.600 N 10.0 & x10.0 = mg/L
Parameter: Mydroxide Carbonate Bicarbonate
Rslationship:
Standard Additions: D Titrant Molarity:, Digits Required: 1st.: 2nd.: 3rd.:
[Notes:

Ferrous Iron (Fe*'):

{equipment: DR-850 DR8__  Range: 0-3.00 mg/L Concentration: &+ pom
Program/Module:  5C0nm a3

Analysis Time: ﬁ

{Equipment: IR-18C Celor Wheel Range: 0 - 10 mg/L

Notes: Filtered: EI

Hydrogen Sulfide (H,S}): Range: 0- 5 mg/L

Equipment: HS-C Other: Concentration: 8.0 ppm
Exceeded 5.0 mgiL range on color chart: 0 Analysis Time: /2%

Notes:

Sulfide (8):

Equipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm

Range Used: Range Method  |Concentration ppm
[:] 0to1ppm K-9510 Analysis Time:
D 1to 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/Module:  610am 93

Notes:




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page L of _l_

Project Site Name: NASA WFF-WOD Sample ID No.: WFF-tDD~Tud [ ~Y
Project No.: 112GN1612 Sample Location:  wJop-ToJ}
Sampled By: El
[l Domestic Well Data C.0.C. No.:
nitoring Well Data Type of Sample:
[1 Other Well Type: =i Low Conceniration
] QA Sample Type: [1 High Concentration
|pate: V1 |og Color pH S.C. Temp. | Turbidity DO Salinity Other
Time: 13240 {visual) | (S.U) | (mS/cm) {c) (NTH) (mg/1) (%) OFF
Method:  fow Tlon, alowel, |4.92 |2 12,9 205 o 89 |ao /=
Date: \| lf-tle‘f} Volume pH S.C. Temp. | Turbidity DO Salinity Other
Method: forna o g sz | (v | Ll Dupe log—~
. i Y]
Monitor Reading (ppm):
Well Casing Diameter & Material
Type: ii:; " We.-
Total Well Depth (TDY: 2€

Static Water Level (WL): 22

One Casing Volume(gal/L): 0:7%(4[.

Start Purge (hrs) | LS

End Purge (hrs): 1300

Total Purge Time {min): 55

Total Vol Purged (gaiIL) 21‘/511.*{

AnalyS|s Preservative . Container Reguirements Coliected
Tee VoG tee [3) 4Oul VOA yials —
Tte KYNVOE. —— (2) 1t Amber tll
A Mob S H\Jd g TaY-aPV BN B —
Biltes o Ma (=0 Haas” AL Rt 4 v

& Signature(s):

MS/MSD Duplicate 1D No.:

e




a LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSA WEF LJod WELL ID.: WEF WOD ~ T\~ &
PROJECT NUMBER: WAGN 1A DATE: i .:%_.Ob
Time Water _.@.,,m_u“wr Flow pH S. Cond. ....._..c_.v. DO Temp. ORP Salinity Comments

{225 22,50 250 478 | oup | 1b2 122 3 G .0
[r30 | 2% 92 {57 Y2, | HoeP— | 495 (6 | 1hF 2 D &
LR35 | 2595 150 Y F2] ol8|292 NEIWCAZ Bz | L0
(240 | z¢u% 150 4,75 | 048 | 5o 17 | 48 7 2,0
(245 IS < P2 28 238 N ANE: e 0.6
53 | Ale 27 skl .42 | ad | (694 i3.7 1 24y SO
1202 | Ré. D> 4973 | O25 | 24 (03] ] 13.9 [ S OO
1225 >y .Tu....‘_*. .m&h\..\u?gxwh“ \DI._\&. hahL ind ey &Q~
| LA 'S S By
o sl

SIGNATURES): e e PAGE_LOF [




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

TC

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page ! of.2

Project Site Name: AASH Wef wioD

Project No.: [12GNils (2.

Sampled By:

Sud

Field Analyst:

~Jaceb-Bickelt

Fiald

Field Form Checked as per QA/QC Checklist {initials):

Sample ID No.: WPE ~ woD - T i~
Sample Location:
Duplicate: ]
Blank; OJ

SAMPLING DAT
Date: | f‘-”t:}q Color pH s.C. Temp. Turbidity Do Salinity  |ORP {ER)
Time: {328 {Visual} (3.U) | (mS/cm) (NTU) (mg/} (%) (- mv}
Method:  {easd 41‘1 owl e loady 93 | p2s FoY 08¢ <. 0 /=2
SAMPLE! iy I i o A EE
ORP (Eh} (+/- Electrode Make & Model: Hloti e, (~2 2
Reference Electrode {circle one): Silver-Silver Chloride / Calomel / Hydrogen
Dissolved Oxygen:
Eguipment: Chemetrics Test Kit Concentration: f' o ppm
Range Used: Range Method  |Concentration ppm
° Oto 1 ppm K-7510 Analysis Time: (3 3&
I’B,- 1t0 12 ppm K-7512 /o
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartr'|dge | Multiplier Titration Count Multiglier Concentraticn
D 1-5 mall. 200 ml 0.200 N 0.01 x 0.01 = mg/L
D 2-10 mgiL 100 ml 0.200 N 0.02 x 0.02 = mg/L
INotes:
Carbon Dioxide: .
{Equipment: Chemetrics Test Kil Concentraticn: ’? a ppm
Range Used: Range Methed  |Concentration ppm
| =< 10t 100ppm | K-1910 ZO Analysis Time: B45
D 100 to 1000 ppm K-1820
D 260 to 2500 ppm K-1925
|Equipment: HACH Digital Titeater CA-DT
Range Used: Range Sample Vol. |Car?ridge | Multiplier Titration Count Concentration
L] 10-50 mg/L 200m  03636N 0.1 x01 = mg/L
|:| 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/L
|___| 100-400 mg/L 200 ml 3.636 N 1.0 x 1.0 = mg/l
(] 200-1000mgl. 100ml 363N 2.0 x20 = mgiL
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
[Notes:

Hydrogen, dissolved
|Equipment: Bubble strip sampling field method

Start siripper at
Erd stripper at
Total stripper time
Pump rate

{time)
{time)

milliliters/minute




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 of &~
Project Site Name: ;\}ASA WEE Qo Sample 1D No.: {UFF - WO D ~Tud 2.~
Project No.: U2GR sl 2. - Sample LocationANOD —Fi.) "2—
Sampled By:  ZJ Duplicate: [

Field Analyst:  Jacob-Birketl—. —LAJ Blank: ]
Alkalinity: .
JEquipment: Chemetrics Test Kit Concentration: '?[C} ppm
Range Used: Range Method  [Concentration ppm
ﬂf\ 10 to 100 ppm K-9810 '/@ Analysis Time: (3Ll 2 %:2
] l:l 50 to 500 ppm K-9815
L] 100 to 1000 ppm | K-9820 Fitered: [
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Val. |Cartridge | Multiplier Titration Count Multiplier Concentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/l.
D 40-160 mg/l 25 ml 0.1600 N 0.4 & x 0.4 = mgi/lL
[] 100400 mg/l  100mi 1.600N 1.0 & x10 = gl
D 200-800 mg/L 50 mil 1.600 N 2.0 & x 2.0 = mg/L
L] 5002000 mgl.  20ml  1600N 5.0 & x50 = mil
D 1000-4000 mg/L 10 ml 1.600N 10.0 & x 10.0 = moa/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additiens: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.;
{Notes:

Ferrous Iron (Fe”'):

{Equipment: DR-850 DR-B _ Range: 0 - 3.00 mgiL Concentration: / (ﬁ pom
Program/Module:  500nm 33 .
Analysis Time: /3‘) )7—

Equipment: IR-18C Color Wheel Range: 0- 10 mg/L

Notes: Filtered: D

Hydrogen Sulfide (H,8): Range: 0 -5 mg/L

Equipment: HS-C Other: Concentration: 69 8% ppm

Exceeded 5.0 mg/l. range on coler chart: D Analysis Time: / 3 35

Notes:

Sulfide (8*):

Eguipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm

Range Used: Range Methed  |Concentration ppm
D Qto 1 ppm K-9510 Analysis Time:
D 110 10 ppm K-9510
Filtered: D
Equipment: DR-850 DR-§ _ _ Range; 0 - 0.70 mg/L
Program/Medule:  810nm 93

jNotes:




.EI Tetra Tech NUS, Inc,

GROUNDWATER SAMPLE LOG SHEET

Page | of |

Project Site Name:

AASH EFE

nOD

Project No.:

H2EA ol 2~

{1 Domestic Well Data
-Monitoring Well Data
{1 Other Well Type:

[} QA Sample Type:

Sample ID No.: WFF‘-&ML’D”TN&Z’J-f

Sample Location: jJON) - 734/ 2~
Sampled By: i/

C.0.C. No.:

Type of Sample:

[l Low Congentration
[l High Concentration

lpate: i/ 1410 Color pH S.C. | Temp. | Turbidity DO Salinity | Other
Time: ' (O30 (Visual) | (S.U) | (mSicm) ‘o) (NTU) (mg/l) (%) G
Flieo | L2615 8 oo oo & e FOE

l_Method: lo v £/ iy

'1//95‘/-

pH

Date: Yolume S.C. Temp. Turbidity DO Salinity Other
[ * %) 3
Ivethod: Jev Flows A | fowr | | tofon | oo

IMonitor Reading (ppm):

Well Casing Diameter & Material
on

Type: \ *
A3

Total Well Depth (TD):

Static Water Level (WL): Z2,{0

One Casing Volume(gallL):é‘f(o,Sga,L
I o
Start Purge (hrs): 0@170

End Purge (hrs): 30

Total Purge Time (min): 1B3t7D

Total Vol. Purged (galiL): | Y4 .4s{]

Analysis Preservative Container Requirements Collected
T JO A e (%) YD il glesS —
Tc L 3vo Cr P — (2> ¢ L& Faber g/a5T el
~7 A e M—LMS f/qu ( l’) 13"/t ‘93{;/“ FR—y

[CicieEARRlERBIE:

MS/MSD | Duplicate ID No.:




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: MASA WEFE- Lood WELL ID.: EF Wod - ek T2 = 4
PROJECT NUMBER: N GNiG D DATE: L/j4jo
Time Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments
TS -e gl |28 22.¢C | [ 7S AL .91 278 vl I V2 2./

oo 24.e3 h s & 3D [/ | 2750 ldr | 150 L09 -4 2 o033
RCE S v Y27 2. 90 | /3.8 beo | i5 ¥ s kR ]

Jeto Ay oo x B Nw..wvﬁm Y Or 2 {5, & /o7 2D

efs 2% 5 s e 4,32 Ciob2- | b3 & /5.7 /e 7+ 20 &

/8.2 % 5% v g3y |©,32e | 523 (OO0 | /573 [ed .0 :

eSS 215 o v | 2d | Bt £ 7% o0 | 5.9 /e 0, @ BNEYS

1030 215G L vl B | 6305 | 26/ 2.0 |15, 5 /8 e

vt .ﬂnw..s_ T.)Mw %uaﬁwsﬂm\w

SIGNATURE(S): Fofwr ramo om v>mm.w|o_u|m|




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Lj -

FIELLD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _/_ of ___2
Project Site Name: NASA WFF-WOD Sample ID No.: JFF - eel0 ~ Tev 2 ~cf
Project No.: 112GN1612 Sample Location: (vOPD — 7 /2
Sampled By: <) Duplicate:  []
Field Analyst: <o/ Blank: ]

Date: -‘}!“f/@‘?'/ Colar pH s.C. Temp. Turbidity po Salinity  |ORP (Eh)
Time: 2% (visuah) | SU) | mSem) Co) (NTU) (mg/l) ) {+/-mv)
Method: /6~ F/s, 4 e (938 |e385is 8 | ey e | oo /0855

|ORP (Eh) (+/- mv)

(47

Electrode Make & Model:_Auride: L/-2 7

Reference Electrode {circle ane): Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit

Concentration: YA ) ppm

Total stripper time
Pump rate

millilitersiminute

Range Used: Range Method  |Concentration ppm
[2’ 0to1ppm K-7510 7.5 Analysis Time:  Z0¥5S
-ET' 1to 12 ppm K-7512 i
{Equipment: ' HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge I Multiplier Titration Count Multiplier Concentration
I:l 1-56 mg/L 200 ml 0.200 N 0.01 x 0.01 = ma/L
E::l 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = myg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Concentration: / 3 @ ppm
Range Used: Range Method  |Concentration ppm ,
[::] 10 to 100 ppm K-1910 Analysis Time: /f(:‘c)
,El’ v 100101000 ppm | K-1920 | § 3O
] D 250 to 2500 ppm K-1925
|Equipment: HAGCH Digital Titrator CA-DT
Range Used: Range Sample Vol ‘Carlridge I Multiplier Titration Count Concentration
(] 10-50 mgiL 200m 0.3636N 0.1 X041 = mgiL
L] 20-100 mg/l. 100ml  0.3636N 02 x02 = maiL
D 160-400 mg/L 200 ml 3.836 N 1.0 x1.0 = mall.
(] 200-1000 mgil.  100ml  3636N 2.0 x20 = moll
Standard Additions: [:l Titrant Molarity: Digits Required: 1st. 2nd.; 3rd.:
Notes:
Hydrogen, dissolved
Eguipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at (time)




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS 2.
Tetra Tech NUS, Inc. Page < of _<
Project Site Name: NASA WFF-WOD Sample ID No.: fJfe =g ~ T 2 =4
Project No.: 112GN1612 Sample Location: WOD =T aJ 2
Sampled By: év'i} Duplicate:  []
Field Analyst: < vl/ Blank: (]
Alkalinity:
|Equiprment: Chemetrics Test Kit Concentration: < l o ppm
Range Used: Range Methed  |Conceniration ppm
=y 10t 100ppm | K-9810 < io Analysis Time: {161
D 50 to 500 ppm K-9815
l 100 to 1000 ppm | K-9820 i Fitered: L]
|Equipment; HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartfidge | Muitiplier Titration Count Multiptier Concentration
L] 10-40 mgi. 100m 0.1600N__ 0.1 & x01 = mglL
I:l 40-160 mg/L 25 mi 0.1600 N 0.4 & x 0.4 = mgiL
D 100-400 mg/L 100 mi 1.600 N 1.0 & x 1.0 = mgflL
L] 200-800 mg/L 50ml 1.600N 2.0 2 x20 = malL
I:l 500-2000 mg/L 20 mi 1.600 N 5.0 & x 5.0 = mgll
] 1000-4000 mgl.  10ml  1B00N  10.0 & x100 = mgil
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:.
Notes:
Ferrous Iron (Fe®'):
Equipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: { (g)) ppm
Progr‘a—m.fModule: 500nm 33 ) :
Analysis Time: / ag_“:;
Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L
Ithes: Filtered: D
Hydrogen Sulfide (H,S): Range: 0 - 5 mg/L
Equipment: HS-C Other: Concentration: &2+ & ppm
Exceeded 5.0 mg/L range on color chart: ] Analysis Time:  -+&5fa /C50
|Notes:
Sulfide {S%):
|Equipment: Chemetrics Tes{ Kit Range: 0-10 mg/t Concentration: ppm
Range Used: Range Methad  |Concentration ppm
D Gte 1 ppm K-95190 Analysis Time:
D 110 10 ppm K-8510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 - 0.70 mg/L
Program/iModule:  610nm 93
Notes:




1% Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

Project Site Name:
Project No.:

[ Domestic Well Data
-~ Monitoring Well Data
1 Other Well Type:

[ QA Sample Type:

ofJ

LEF-LJ o Tus

AN

NASA WFF-WOD Sample ID No.:
112GN1612 Sample Location:
Sampled By:
C.0.C. No.:
— Type of Sample:
{ et {1zLow Concentration
i

[] High Concentration

IDate. 1/ ]Q ,:L) i Color pH S.C. Temp. Do Other
Time: |2 (Visua) | (8.U) | (mSicm) o) (mg/l)_ opp
L [ 1.9

IDate. \ / iH / A Volume pH 5.C. Temp. Turbidity Do Salinity Other
IMethod: Lol Floww
IMonitor Reading {ppm}):
Well Casmg Dlameter & Material ,.—w, /
Type: \ / ’L . »:3{ feor
Total Well Depth (TD). € \ oy b i
Static Water Level (WLY: 22, 15 | R} T RN 4 l
One Casing Volume(galiL): O; 5’7@} “AoT ool Ak
Start Purge (rs): {7 A 5 f:} v
|end Purge (hrsy: 1235 i T
Total Purge Time (min): & _

—

Tota! Vo, Purged (gam_) 2'/:1%[

Analysis Preservative Container Requirements Collected
el NoeCs Hed (DN Ho ML VoA unls Ve
T SUC)C 5 e ( ‘1.§ ! [__ AM!")H!’ \,," &Y
TAL Metals HANO Ciiterd tu = 25 o 'iwi“
- mM el ! ”

f \
el

e 15}

Y / L
Seeecien el [

J

i
T!(‘(" ’o,vf

MS/MSD Duplicate l[_) No.:

T




49

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: MASA Ly FFUWOD WELL ID.: WEA-Wo =115 o
PROJECT NUMBER: ok G i L DATE: HLyisa

Time Water Level ] Flow pH S.Cond. | Turb. DO | Temp. ORP Salinity Comments
- TS

Gl ars el | FO [R5 ogqeA 0.0 [ Dol jd.e | = 1o ]

(23 | 24,477 1o 4 | 99.9%4 S20| ol 4.6 “i 4, A cir bbbl in fobe
D3¢ 25 19 £ ot /9] Nep|lOn] 4.9 (e =2

Lkl S e 5 o8 LR 0 B el M 1> o

(240 Al OC s>l el k>xTos] 5O . c. |

12,51 2. 16 44 | 7522 2. 3| O] (5 | , Q.

56 RG2S 515 | Hlal e 2 [on2] 8y | “@ 2.

L300 5o i 7,21 20,4 | 633 I5¢y i 1. | ORPEL firadi e

150k 2 29 %2 T 84 [O39] 155 | -0 | 40

TS 542 949,49 135 1o A2 153 G | FO

wu.nsvw.u.l ..:.\.U‘-..*.na..\.ml £t »unu\m)\n\a 2 #V.\rs« h,:.r_ [l 2T AR \W 3

[ <dit ;LA},«M M :_). o ,w _\‘VI ‘h.,.\ ..L J R.u&“.n ?ua..u_

* ; | o i
1 /
ot W N M \u\J yavirs m\
FEN ,.\C\ [ [ | e

_ {
PAGE_{ OF | _

}




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Project Site Name: i\}/ﬂr 5,4 {u FE o

Project No.: |1 RGN sl
Sampled By: AS
Field Analyst:  AD

Field Form Checked as per QA/QC Checklist (inifials):

Page _\_ of_:L
Sample ID No.: L} FF-L,\}O“})‘TUB' Lf

Sample Location:

]
O

Buplicate:
Blank:

SAMPLING DAT

|Date: \/ {4 {[)q Color pH sC. Temp. Turbidity DO Salinity  |{ORP (Eh)
Time: | _%5 (Visual) (8.U) | (mS/cm) (c) (NTU) () (%) (+- mv)
[Metnod: {_C,.,V ; ¢v f;\emr 5,iR ‘ﬁ L{ 5.3 12.5 ai?7 | 4.0 -
fsampL Tk 7T

ORP (Eh) (+- mv)

Electrode Make & Model:

Reference Elecirode (circle one):

Silver-Sitver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
|Equipment: Chemetrics Test Kit

pEm

Concentration: {..« 5

Total stripper time

Pump rate milliliters/minute

Range Used: Range Method  |Concentration ppm
= O to 1 ppm K-7510 > I Analysis Time: l 5 12
B 110 12 ppm K-7512 . &
{Equipment: ) HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cartridge ! Multiplier Titration Count Multiplier Concentration
[:] 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mg/L
El 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = ma/l
Notes:
Carbon Dioxide: .
Equipment: Chemetrics Test Kit Concentration: & é ppm ?O
Range Used: Range Method  |Concentration ppm “ 7
; 10 to 100 ppm K-1910 Analysis Time: !JLBO
D 100 to 1000 ppm K-1920
[] 25010 2500 ppm | K-1925
1Equipment: HACH Digital Titrater CA-DT
Range Used: Range Sample Vol. ICaﬁrEdge ] Multiplier Titration Count Cenceniration
D 10-50 mg/L. 200 ml 0.3636 N 0.1 x 0.1 = mg/L
[:l 20-100 mg/L 100 ml 0.3636 N 0.2 x 0.2 = mg/l
D 100-400 mg/l 200 ml 3.636 N 1.0 x 1.0 = mg/L
L__| 2(0-1000 mgi/L 100 mi 3.636 N 2.0 x 20 = mg/l
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:
{iNotes:
Hydrogen, dissolved
Equipment: Bubble strip sampling figld method
Start stripper at (time)
End stripper at {time)




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page _:_Zof __*2-
Project Site Name: j} ASA JEE (Jobd Sample ID No.: by FE-WON-T w3 -4
Project No.: WG il | Sample Location:
Sampled By: _\'\?’ Duplicate: I
Field Analyst: .3 > Blank: 1
Alkalinity: i
Equipment: Chemetrics Test Kit Concentration: [5 O ppm
Range Used: Range Methed  [Cencentration ppm e -
45 1010100 ppm |  K-9810 >l oS Analysis Time: \3{)‘5
= 50to 500 ppm | K-9815 1S
(] 100 to 1000 ppm | K-9820 Fittered: L
|Equipmeni: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICarlridge | Multiplier Titration Count Multiglier Ceoncentration
D 10-40 mg/L 100 ml 0.1600 N 0.1 & x 0.1 = mg/L
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x0.4 = mg/L
L] 100400mgl.  100mi 160N 10 & x1.0 = mglL
D 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/L
D 500-2000 mg/tl. 20 ml 1.600 N 5.0 & x 5.0 = mg/l.
D 1000-4000 mg/L 10 ml 1,600 N 30.0 & x10.0 = mg/L
Parameter: Hydroxide Carbor:ate Bicarbonate
Relationship:
Standard Additions: [:] Titrant Molarity: Digits Required: 1st.: 2rd.: 3rd.:
|Notes:
Ferrous Iron (Fe®): ; @
{Equipment: DR-850 DR-8 . Range: 0 - 3.00 mg/L Cancentration: ! ! ppm
Program/Module:  500nm 33
//,«d"“’"’“""'““"'v-.,_“\ Analysis Time: l 3 !L!"
Equipment: (\.._ IR-18C Calor Wheel > Range: 0 - 10 mg/L
Notes: T e Fittered: [
Hydrogen Sulfide {HzS): Range: 0 - 5 mg/L o~
Equipment: ¢ HS-C Other: Concentration: . ppm
" Excesded 5.0 mg/L range on color chart; ] Analysis Tima: | %] 72
Notes:
Sulfide (§%):
Equipment: Chemetrics Test Ki¢ Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D Oto 1 ppm K-9510 Analysis Time:
L] 1t0 10 ppm K-9510
Filtered: El
Equipment: DR-850 DR-8 __ Range: 0 - 0.70 mg/L
Program/Mcdule:  610nm a3

JNctes:




GROUNDWATER SAMPLE LOG SHEET

Tetra Tech NUS, Inc.

Page / of

&

i

Project Site Name: MDY LIEE LaesN

Sample ID No.: WrF-/e0 - Tp/ 4~

I Other Well Type:
[} QA Sample Type:

] Low Concentration
il High Concentration

Project No.: HZ2Gni& 12, Sample Location: Wd ~7e/4
Sampled By: E, iy
[0 Domestic Well Data C.0.C. No.:
SHMonitoring Well Data Type of Sample:

Color pH 8.C. Other
Time:” 5% | O (Visual) (mS/em)
IMethod: Liv 7 oy O 4G
Fomeesrs e et e
boate: 1/7¢/c % voume | pH | sc. | Temp. | Turbidity | poO Salinity |  Other
Method: /05 £ oens Lo, | tpew | o | Prae ‘/06‘
L' 0_"

IMonitor Reading (ppm):

Well CasingiDEameter & Material
A3 N

Type: he B

Total Well Depth (TD): 2C

Static Water Level (WL): #4-33

[One Casing Vo[ume(gal/L}:&Jg*%i

Start Purge (hrs): O 30 "

[End Purge (hrs): O8O

Total Purge Time (min): e pmin,

Analysis Preservative Container Requirements Collected
e VOE Hee ( ) S0 vaf <ifoes i
Tee Sipe — (2) ¢ & gmber Gbi ] -
~7H e et SIS () 225 aml ey v

;4 Signature(s):

MS/MSD Duplicate ID No.:
W.




2

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA LEE WOD WELL ID.: WA LoD —Tuot- 4
PROJECT NUMBER: N2GN o1 2. DATE: et og
Time Water Level Flow Turb. bo Temp. ORP Salinity Comments
6730 | Y33 150 475 /3.0 u_n,.us /3, F A3 3 e
0735 | 5. 130 88 |peo | 13.9 29 ©.0
H A¥l 2552 1t e h\\u.vn..\d e bt \..MN__rW.I \.Ww £2e &
D75 257 Y 5.5 s, 00 /54 Z &0
QN@D L5, B2 ‘ o 4 a3 & e JYE -2 &7 >
Orss | L7,y . i 3 2F | deo | /43 -5 OB
c8ae | 255/ ‘¢ B2 GO /2 | -5 o, o
pe805 | 25,455 75 |0 Y2 -5 .
S210 2l
SIGNATURE(S): _ubmmﬁ|0L|.




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL L.LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page .__‘_ of 2.
Project Site Name: NASA WFF-WOD Sample 1D No.: /e - LoD -1 el —-_L[
Project No.: 112GN1612 Sample Location: iAER) - luc.‘!-
Sampled By: £ L¢) Duplicate:  []
Field Analyst <2 - Blank: 1

Field Form Checked as per QA/QC Checklist (initials); [ l

Date: ! |I‘f‘ 04 Color oH 8¢. | Temp. Turbidity bo Salinity  |ORP (Eh)
Time: O8iC {Visual) (8.U) | (mSicm) ‘o) (NTU) (mg/) (%) (- mv)
Methad: {;}L) {’/uu, né- e ezl R|iz | 2.78 & o 2. e ~
ORP (Eh) (/- mv) 5 Electrode Make & Model; o~ bg (/=272
~ Reference Electrode (circle one). Silver-Silver Chloride / Calomel / Hydrogen
Dissolved Oxygen:
Equipment: Chemetrics Test Kit Concentration: 0* é’ ppm
Range Used: Range Method  |Concentraticn ppm
I Oto 1 ppm K-7510 @ Analysis Time: DB/ S
I:I 110 12 ppm K-7512
fEquipment: ' HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Val. lCartridge | Multiplier Titration Count Muitiplier Concentration
D 1-6 ma/l. 200 ml 0,200 N 0.01 % 0.0 = mg/l
D 2~10 mg/L 100 ml 0.20C N 0.02 x 0.02 = mg/L
[Notes:

Carbon Dioxide:

[Equipment: Chemetrics Test Kit Cencentration: ':‘Z@O ppm
Range Used: Range Method  {Concentration ppm _
10t0100ppm | K-1910 o ot e Analysis Time:  DEFH
e
iy 3
/Zf 100 to 1000 ppm |  K-1920 e v
D 250 to 2500 ppm K-1925
|Equipment: HACH Bigital Titrator CA-DT
Range Used: Range Sample Vol. lCartridge | Multiplier Titration Count Concentration
L] 10-50 mgiL 200m  0.8636N 0.1 X041 = mall
D 20-100 mg/L 100 ml 0.2636 N 0.2 x 0.2 = mg/L
L] 100-400 mg/t 200/l 363N 1.0 x10 = malL
L] 2001000 mgl. 100l 3636N 2.0 x20 = mll.
Standard Additions: D Titrant Malarity: Digits Required: 1st.: 2nd.: 3rd.:
Notes:

Hydrogen, dissolved

Eguipment: Bubble sirip sampling field method

Start steipper at (time)
End stripper at (time)
Total stripper time

Pump rate mitlititersiminute




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

T FIELD ANALYTICAL LOG SHEET
GEQOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page 2 of 2.
Project Site Name: NASA WFF-WOD Sample [D No.  NEF ~weD-Twd &f ~ L.L
Project No.; 112GN1612 Sample Location: WD - ‘T‘w‘—f— ‘
Sampled By: Frd Duplicate:  []
Field Analyst. & L/ Blank: []
Alkalinity:
|Equipment: Chemetrics Test Kit Concentration: /IC? 2 ppm
Range Llsed: Range Method Concent.raiion ppm o i
10 to 100 ppm K-9810 fe2 Analysis Time: L=
Ja] 50to500ppm |  K-9815 e
D 100 to 1000 ppm K-9820 Filtered: D
|Equipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. |Cartfidge | Multiplier Titration Count Multiplier Concentraticn
L] 10-40 mg/L 100ml__ 0.1600N 0.1 & x01 = mg/L
D 40-160 mgiL 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & X 1.0 = mg/L
D 200-800 mg/L 50 ml 1.600 N 2.0 & x 2.0 = mg/Ll.
I:I 500-2000 mg/L 20 ml 1.600 N 5.0 & x 5.0 = mgiL
LJ 1000-4000mg/l.___10ml___ 1600N 100 & x100 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additioaé; D Titrant Molarity: Digits Required: 1st.; 2nd.; 3rd.:
|Notes:
Ferrous Iron {Fe®'):
YEquipment: DR-850 DR-8 _ _ Range: 0 - 3.00 mg/L Concentration: /e 2 ppm
Program/Module:  500nm 33
Analysis Time: 20 QB2
{Equipment: IR-18C Color Wheel Range: 0 - 10 mg/L
Notes: Filtered: D
Hydrogen Sulfide {(H.S): Range: 0 - 8 mg/iL
Equipment: HS-C Other: Concentration: 28 ppm
Exceeded 5.0 mg/L range on coler chart: C] Analysis Time: OFHAS
Notes:
Sulfide (8%):
Eguipment: Chemetrics Test Kit Range: 0- 10 mg/L Concentration: ppm
Range Used: Range Method  |Concentration ppm
D 0 to 1 ppm K-9510 Analysis Time:
I:I 11010 ppm K-9510
Filtered: El
Equipment: DR-850 DR-8 _ _ Range: 0- 0.70 mg/L
Program/Module:  610nm 93

INotes:




| Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page_| of _mj_

Project Site Name: AASA WOEFE Ldeb Sample IDNo.: |} FF-1Jo DTS- ¢
Project No.: WL CT NV Sample Location:
) Sampled By: ATTS
[ Domestic Well Data C.0.C. No.:
“H<Monitaring Well Data Type of Sample:
f] Other Well Type: ~iI Low Concentration
[l QA Sample Type: I H:gh Concentration

Date: 3/ ?_. /0"’% Color pH s.C. Temp. Turbidity DO Satinity Other
Time: | (oRUD (Viswa) | U | msremy | fO) (NTU) (mg/l) %) ORP
Method: [ oo, =lrns Jeley 1504 0621 132 | A55 4,32 . O
Date: | 2}()"1 Volume pH S.C. Temp. | Turbidity Do Salinity Other
Method: L,QW 4 Clins
Monitor Reading (ppm): ("j l,:v“_'__,-""
Well Casing Diameter & Material . y -‘ {o"
mee:1/A0 VA |
Total Well Depth (TD): ¢ > ¥ | |
_ Static Water Level (W5 2400 e .
"?‘ One Casing Volume(gal.fL):Oﬂ?qnj < 'i,;’ ';;{,5? o
““i!”ﬁt"f" Start Purge (hrs): <% 1 S0 i “g{,/'![/in B

End Purge (s S R45
Total Purge Time {min}): 75
Total Vol. Purged (gal.’L) l ,/q ‘1«& s

Analysis Preservative Container Requirements Collected
L v Tl CEUNA viels e
TCL  5V0Cs = N bty mboer (S
TA] Mreteld H - flbeeafd 2s b pedyy e
r * e ‘r‘?-ﬁreg( ] G P s

/ I~
47\,:2./ C@[ {:g Ci et E/ﬂ 7 Jee { ((_.!j \-—?/1‘3*‘-) / rd/r’(.«
/

j(")’*’(”/?r’wf(f fi DQi..(M(f?{d/ >

MS/MSD Duptica’ce iD No.:

e e

e




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: MNASA LWFE WJIOD WELL ID.: WFF-LON-T1;56 -4
PROJECT NUMBER: UL N 4 DATE: il e

Time Water Level * Flow pH S.Cond.| Turb. DO Temp. ORP Salinity Comments

38 il LD

Ol25| e f3 R 5. 0491057 20, | SRS 12.2 24 OO FE atnda T

n\.v.l_.\.uu..v\‘.w 1 hciw. ! Mﬁ\f “ m pe \,Y..W»Nv ~D .NM \ﬁ ,MN. 7 uw £oud Tf,ﬂg?ﬂn in T}F:L

OB AZ.5) 425 (o532 [ Ha.c[ 5331 4.7 54 -

747 CYE 007 1 o045 | 2.6 &3] j44d 29 Sheen

751 PENT S|l 042 | B9 | 4.5 4.3 1

Ry [ “20Y, 2 535 6] 297 B 13 2 e

Shest ?ﬁm #f edoeat | b e Ay xL?C 3\4V$§Pl
,_J@fﬂ.n.yr «.::J..“i i . ) .mf \

OO eNEY 5.4 0.9 1 \2q 21456 | (A4 = o
xr\..\, Huf“,w i 3 asaV Tﬁ/ﬂ‘_.rﬂ. FET e m),?. kY _ m‘\#f S m [ R AR el

AUMJV 4s Stavt < VS plae ’ w\ Y aull e m@\hm ' - W

Ful (1aed r L ;
el

Nn,

SIGNATURE(S): __Lazi: () OF f

S

PAGE
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Tetra Tech NUS, Inc.

Note: Analyte, method, and/for equipment may be deleted from form if not being performed.

FIELD ANALYTICAL L.OG SHEET

Pump rate

millilitersiminute

GEOCHEMICAL PARAMETERS —
Page | of __,2_-
Project Site Name: NASA WFF-WOD Sample ID No.: WFF-1 JOD TS 4
Project No.: 112GN1612 Sample Location:
Sampled By: :}“E} Duplicate:  [_]
Field Analyst: :)i}? Blank: ]
Field Form Checked as per QA/QC ChecKlist {initials}): |
SAMFLNGOATA T o
Ipate: | / (4 Color pH sc. | Temp. Turbidity DO Salinity  |ORP (Eh)
Time: ‘ (f,’)ig’-ff {Visual) (.U (mS/cm) ‘o) (NTU) {mg/l) (%) (+/- mv)
Method: L.::w j-{LllV\'/ C!g,;ﬂr 5 ,]q 09‘3\ !343? ‘15—,5 q/gz 0,0 _6
SAMPLE COLERCTIOR/ANALYSIS INFORMATION
ORP (Eh) (+/~ mv) Electrade Make & Model:
Reference Electrede (circle one): Silver-Silver Chloride / Calomel / Hydrogen
Dissolved Oxygen: ) L ] ~ .
Equipment: Chemaetrics Test Kit 7{"%25 ACM A {j e [c}i‘ uF l%"iqécé:tc%ntraﬁon: 83 ppm
Range Used: Range Method  [Concentration ppm .
D N 0to 1 ppm K-7510 Analysis Timeozt)? 3{;1
B 110 12 ppm k7512 | T
{Equipment: HACH Digital Titrator OX-DT Anzlysis Time:
Range Used: Range Sample Vol. |Car€r§dge I Multiplier Titration Count Multiptier Conceniration
I:I 1-5 mg/t 200 ml 0.200 N 0.01 x 0.01 = mg/L
L] 210 mgil 100m  0200N 002 x002 = ma/L
|Notes:
Carbon Dioxide: —
|Equipment: Chemetrics Test Kit Concentration: ::”{ ' }: ppm
Range Used: Range Method  |Concentration ppm
=N 1016100 ppm | K-1910 7O Analysis Tme: (D3 |
[] 100 to 1000 ppm K-1920
L] 250 to 2500 ppm | K-1925
jEquipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICanridge 1 Multiptier Titration Count Concentration
I:l 10-60 mg/L 200 ml 0.3636 N 0.1 x 0.1 = mg/l
D 20-100 mg/L. 100 ml 0.3636 N 0.2 x 0.2 = mg/L
D 100-400 mg/L 200 ml 3636 N 1.0 x 1.0 = mg/L
] 200-1000mgl.  100ml  3636N 20 x20 = mgiL.
Standard Additions; D Titrant Molarity:, Digits Required: 1st.: 2nd.; 3rd.:
Notes:
Hydrogen, dissolved
Eguipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at (time)
Total stripper time




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS - . =
Tetra Tech NUS, Inc. Page /_‘\.Of=‘£—-*‘"—'~
Project Site Name: NASA WFF-WOD Sample ID No.; {jFF-tJaD - Tl A4
Project No.: 112GN1612 Sample Location:
Sampled By: 58,5 Duplicate:  [[J
Field Analyst: NS o Blank: ]
Alkalinity: .
Equipment: Chemetrics Test Kit Concentration: l §O ppm
Range Used: Range Method  |Concentralion ppm .
B’ 1010100pem | Kosto | >} O Anatysis Time: O3 3 ¥
=R 50 to 500 ppm K-9815 iS¢
D 100 to 1000 ppm K-9820 Filtered: D
iEquipment HACH Digital Titrator AL-DT
Range Used: Range Sample Vot ICarlridge t Muitiplier Titration Count Multiplier Caoncenteation
L] 10-40 ma/l 100ml 01600N 0.1 3 x01 = mall
[ 40-160 mg/L 25 ml 0.1600N 04 & x04 = mg/L
L1 100-400 mgil. 100 ml 1,600 N 1.0 & x10 = mgiL.
[ 200-800mgl____ 50ml _ 1600N 20 & x20 = mgiL
L] 500-2000 mgfL. 20 mi 1.600 N 5.0 A x50 = mail
l:] 1000-4000 mg/t 10 ml 1.600 N 10.0 & x 10.0 = mg/L
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st. 2nd.; 3rd.:
Notes:
Ferrous Iron (Fe?'): _ .
FEquipment: DR-850 DR-8 __ Range: 0 - 3.00 mg/L Cencentration: :)" . L ppm
Program/Medule:  500nm 33 T :{
Analysis Time: _ﬂj
Equipment; .~ lﬁii'éEESIéﬂrWﬁ?E}, Range: 0 - 10 mgiL
Notes: R e Filtered: D
Hydrogen Su‘ﬁ‘?fﬂi'iz:‘*): Range: 0 - 5 mgit. -~
Equipment: (:»:HS-C . Other: Concentratiors: C—»} ppm
%iéééééd 5.0 mgil. range on color chari: D Analysis Time: {_:\L, L7
iNotes:
Sulfide {(S%):
{Equipment: Chemetrics Test Kit Range: 0 - 10 mg/l. Concentration: ppm
Range Used: Range Method  |Concentration ppm
D 0to 1 ppm K-9510 Analysis Time:
D 110 10 ppm K-9510.
Filtered: D
Equipment: DR-850 DR-B _ _ Range: 0-0.70 mg/L
Program/Module:  610nm 93
Notes:




|'T-|: Tetra Tech NUS, In GROUNDWATER SAMPLE LOG SHEET

Page : of |
Project Site Name: NASA L)FF Lo Sample D No.:  UFF-Luch - L Wie-Y
Project No.: W Grpfie ™ Sample Location: '
Sampled By: V03,

[ Domestic Well Data C.0.C. No.:

HMonitoring Well Data Type of Sample:

[] Other Well Type: iemip :}<Low Concentration

[ QA Sample Type: ' [ High Concentration

SAMPEING DAT, EHEHE I R B s
Date: Color pH S.C. Temp. DO QOther
Time: (Visual) (mS/cm) ol
Method: { 0,64

PURGE DAT!

Date: [ / i f ol Volume pH S.C. Temp. Turbidity bo Salinity Other

7 -
Method: | o, = S fom
Monitor Reading (pprm):

Well Casing Digmeter & Material

Type: l' 2" A
Total Well Depth (TD): 23¢> & T oo e
Static Water Level (WL): 24,25 S Lz NS j
fone casing Volume(gatLy: O 4%, LT e L_l/\eé? v
Start Purge (hrs): (0“1 35 - f‘)f/ﬂ{‘i\ =

IencPurge (hrsy: 1D 3O IR

Total Purge Time {min): 5 5
Total Vol. Purged (gal/L): . q.x|

Analysis Preservative Container Requirements Collected
TCL YocCs | (3) 40ml VOA nals [es
T  <UoCs — [ 1L Amber " Yeos
TAL  Metals HNO 2 bbbl (75 . periys yo S

o

SEE '(1 AC}\ ﬁ'f\‘*“i}/'!"féﬁl {c‘)f\) 5{/16’6][ {’;}f

C'S@é(\/\@j\/\i‘&:at Pﬁﬁ'»\f\/\e'ic’ ;S

h




B LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WASH (OFFE WON WELL ID.: WFF- WO TW A
PROJECT NUMBER: WAGNYA R DATE: MUIETZS
Time Water rm<m_$w Flow pH S. Cond. Turb. " Tem p. ORP Salinity Comments
Cis AT =S .
Canh| G S, QO [ 5 5] Ol | Q4.2 | 74 5.9 | elened
LT P e ito [ 524l 03] 1L [6.68 6.0 lots bubblasin Fabo
CAY G L YA 55k O3 IS0 1063 Q.0 | OCit Filn{pfodact
O85 | 5 53d | 032 137 [OCed o0
(55 ATLCA s25 | o300 RAL1160T4 -G
o0 It Y 535 | 00| GO N OBE OO
D,Qi 5 wn.M ol 5 L] 6389 <O
R _ 538 o6q] 42.>] 094 2.0
1010 Stk _aendulbem K ts |2 o en O crfened]
O3 Start Vsqa S._E;u = W& Cade :, -
7
f g i
SIGNATURE(S): __jf\0H Qs& w>mm|~|oL|

\ * ol vised



Li-

Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Project Site Name: NASA WFF-WQD
Project No.: 112GN1612
Sampled By: ABS

Field Analyst: DEIS

Field Form Checked as per QA/QC Checklist (initials):

Page j_ of _____:l\
Sample ID No.: W F F- 0D TWE-4

Sample Location:

O
L

Duplicate:
Blank:

Color pH S.C.

{Visual} (S.U.) {mS/cm)

Temp.

(4]

[2]4]
(mgft)

Turbidity
(NTU)

Salinity

ORP (Eh)

(+-mv)

elecw 2.6

42—

4

Elecirode Make & Model:

Reference Elsctrede (circle one}: Silver-Silver Chloride / Calomel / Hydrogen

Dissolved Oxygen:
Equipment: Chemetrics Test Kit

»
Sloam
Caoncentration: A S ppm

Notes:

Range Used: Range Method |Conceniration ppm
PEN 0to 1 ppm K-7510 S Analysis Time: ]O.;\)Q\
k)
D 1to 12 ppm K-7512
Equipment: ' HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. |Cariridge Multiplier Titration Count Multiplier Concentration
D 1-5 mg/L 200 ml 0.200 N 0.01 x 0.01 = mgil
(] 2-10 mgiL 100ml 0.200N  0.02 x0.02 = mall
INotes:
Carbon Dioxide:
|Equipment: Chemetrics Test Kit Concentration: z >§ } ppm
Range Used: Range Mathod Concentration ppm t
<= 10tc100ppm | K-1910 e, Analysis Time: 025
L] 100 t0 1000 pom | K-1920
D 250 to 2500 ppm K-1925
|Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. ICartridge | Multipiier Titration Count Concentration
L] 10-50 g/l 200m  0.3638N 0.1 x01 = gL
L] 20-100 mg/L 100m  03636N 0.2 x02 = mgiL
D 100-400 mg/L 200 m 3.636 N 1.0 x 1.0 = ma/L
[] 2001000mgi.  100ml  3.636N 20 x20 = mgiL
Standard Additicns: I:l Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Hydrogen, dissolved
Equipment. Bubble strip sampling field method

Start stripper at
End stripper at
Tetal stripper time
Pump rate

(time)
(time)

milliliters/iminute




Tetra Tech NUS, In

C.

GROUNDWATER SAMPLE LOG SHEET

Page__1 of ‘

Project Site Name:

WASA WEE WoD

Project No.:

W2 Gnil w2

[ Domestic Well Data
cnitoring Well Data
[l Other Well Type:

[I QA Sample Type:

Sample ID No.)WEE - LoD AT 74~ Lf
Sample Location: 15 6uw'3
Sampled By: Zoid
C.0.C. No.:
Type of Sample:

[0 Low Concenfration

1 High Concentration

|Date i[ f‘{,O"i Color pH S.C. Temp. Turbidity DO Salinity Other
Tme: 43 [435 Viswa) | .00 | msiemy| O (NTU) (mg/l) (%) Oi&
Lo Llod fecc 14481 0ile (S | 449€ |4.)2 | o 563

pate: {1409 Volume pH S.C. Temp. Turbidity Do Salinity Other
Method: low lawy dee (ow | Alow HH (D{a_
Monitor Reading (ppm): 7

Well Casing Diameter & Material

Type: 2// /) U’(L

Total Well Depth (TD): = ©

Static Water Level (WL): 2544

One Casing Volume(galiL): 77,1

Start Purge (hrs): |4 6D

End Purge (hrs): {3 %

Total Purge Time (min): 35

{Tatal Vol Purged (gaIIL) 3 4 J

Analysis Preservative Container Requirements Collected
iz Vic e (3) 4O wi VOA vinls "
~Te e  IVOC ?["9:') L Amber —
TAc Mal X HD 125 ml {pl}, —

MS/MSD

ASIMSD._- Dup!icate 1D No.:

Signat :
% ng S




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASH LOFE W D WELL ID.. LIEFWebl5 Gu) # -4
PROJECT NUMBER: H2Gaste2 DATE: (e

Time Water Level Flow pH S.Cond.| Turh. Salinity Comments
[Ho5 26,03 3e0 03 | 009 | 243
I L@ F2 Evs {5 [ Dde  |5AF

(415 EYT S f22. |00 419

1420 277, 1 B 200 o 15 | O/p  [389

H25 2F 23 200 |42 | Oy/0 |5, 34 e A
1430 200 JNG | 840 |49 |4 0= '

{4335 StarF S bumpling . .

" Haled pude v 4
0 I

SIGNATURE(S): = =

PAGE__ OF___




Note; Analyte, method, and/or equipment may be deleted from form if not being performed.

T+ FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Ing, Page _l__ of_?_—
Project Site Name: NASA WFF-FFFA UWOD Sample 1D No.: WFE - wild ~ 1561 F ~Y
Project No.: 112GN1612 Sample Location; \5 G W
Sampled By: % (AJ Duplicate: [ ]
Field Analyst: g Blank: ]

Field Form Checked as per QA/QC Checklist (initials). |

|Date: i\i'—\\m Color pH 8.C. Temp. Turbidity Do Salinity  |ORP (Eh)
Time: (455 (Visual) (SU) | (mSfem) ‘o (NTU) (mg/l) 6 (- mv)
Method: _|geo A {on Cleer | dAB 000 [{5F |4l g2 | 0o =k

Efectrode Make & Model:,_r1< ba (i~ 2. 2
— k]
e &} Reference Electrade (circle one): Silver-Sifver Chloride / Calomel / Hydregen
Dissolved Oxygen: 5 -
Equipment: Chematrics Test Kit Concentration: ot 5 ppm
Range Used: Range Method  |Cencentration ppm o
0 o M2
0to 1 ppm K-7510 Analysis Time:
_ —_—
/E\ 1to 12 ppm K-7512
Equipment: HACH Digital Titrater OX-DT Analysis Time:
Range Used: Range Sample Vol |Carlridge I Multiplier Titration Count Multiplier Concentration
L] 15 mglL 200m  0.200N  0.01 X001 = maiL
I:I 2-10 mg/L 100 ml 0.200 N 0.02 x 0.02 = mg/L
Notes:

Carbon Dioxide:

fEquipment: Chemetrics Test Kit Caonceniration: 70 ppm
Range Used: Range Method {Concentration ppm q_ 9
- 10 to 100 ppm K-1910 o Analysis Time: [ 4
100 to 1000 ppm K-1920
D 250 to 2500 ppm K-1925
|Equipment: HACH Digital Titrator CA-DT
Range Used: Range Sample Vol. |Car£ridge | Multiplier Titration Count Concentration
L__| 10-50 mgiL 200 ml 0.3636 N 0.1 x 0.1 = mg/L
[:] 20-100 mg/L 100 ml 0.3636 N 0.2 x0.2 = mg/L
[ ] 100-400mgl.  200ml 383N 1.0 x10 = malL
D 200-1000 mg/L 100 mil 3.636 N 2.0 x2.0 = mg/L
|Standard Additions: l:_l Titrant Malarity: Digits Required: tst.: 2nd.: 3rd.:
MNotes:

Hydrogen, dissolved

|Equipment: Bubble strip sampling field method

Start stripper at {time)
End stripper at {time)
Total stripper time

Pump rate milliliters/minute




Note: Analyte, method, andfor equipment may be deleted from form if not being performed.

T

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page _Z_ of E‘*

Project Site Name:

NASA WFF-FETA. LJO D

Sample ID No. AT F ~1000 - 156G ’:}-—‘{

JNotes:

Project No.: 112GN1612 Sample Location: Wud - (SGW 3 - 4
Sampled By: £ Duplicate: [
Field Analyst: £ LA Blank: ]
Alkalinity:
Equipment: Chemetrics Test Kit Concentration: L{ O ppm
Range Used: Range Methed  [Concentration ppm
= 1010100 ppm | K-9810 o Analysis Time: (a %Lf
[] 50to500ppm |  K-8815
L] 100101000 ppm | K-9820 Filtered: [
Equipment: HACH Digital Titrater AL-DT
Range Usad: Range Sample Vol. |Cartridge | Multiplier Titration Count Mulliplier Concentration
[] 10-40 mgiL. 100mé  0.1600N 0.1 & % 0.1 = mait
D 40-160 mg/L 25 ml 0.1600 N 0.4 & x 0.4 = mg/L
L) 100-400 mgfL 100mi_ 1600N 10 & x10 = mgiL
L] 200-800 mg/L 50ml 1.600N 2.0 8 x20 = mgiL
D 500-2000 mg/L 20 mi 1.600 N 5.0 & x 5.0 = mg/L
L] 1000-4000mgl.  10mi  1.600N  10.0 a X100 = mglL
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Reguired: ist. 2nd.: 3rd.:
INotes:
Ferrous Iron (Fe*):
|Equipment: DR-850 DR-8 _ Range: 0 - 3.00 mg/L Concentration: 2 . i ppm
Program/Module:  500nm 33
Analysis Time: lL{- 3Ci
Equipment: IR-18C Colar Wheel Range: 0 - 10 mg/L
Notes: Filtered: D
Hydrogen Sulifide (H,S): Range: 0-5 mgiL
Equipment: HS-C Gther: Congentration: 1 \ _5 ppm
Exceeded 5.0 mg/L range on color chart: |:| Analysis Time: [44 2
Notes:
Sulfide (8%):
Equipment: Chemetrics Test Kit Range: 0 - 10 mg/t Concentraticn: ppm
Range Used: Range Method  {Concentration ppm
[:l 0 to 1 ppm K-8510 Anaiysis Time:
D 1t0 10 pom K-8510
Filtered: D
Equipment: DR-850 DR-8 _ _ Range: 0 -0.70 mg/L
Program/Medule:  610nm 93




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page_\_ of _l_

Project Site Name: NASA WFF-WOD Sample IDNo.:  LiFF-LJob - MW3R}-
Project No.: 112GN1612 Sample Location:
Sampled By: A= 5
[1 Domestic Well Data C.0.C. No.:
<H=Monitoring Well Data Type of Sample:
1 Other Well Type: 40w Concentration
[l QA Sample Type: f] High Concentration
[pate: 1/ L /OA Color pH s.C. Temp. | Turbidity DO Salinity Other
Time:  15i0 (Visual) | (s.U) | (mSrem) Ccy (NTU) (mg/l) {%) akF

Method: | mins  Flew ¢ lear ‘5-@5 213160 i5.73 ]-152 2, 5 2. D 75

Date: | ,/ iy loA Volume pH s.C. Temp.
Method: Lo e ?r:’(aw
Monitor Reading (ppm):

Well Casing Di\a\meter & Material ' i u‘*‘/, ,,.w"”’“")'
Type: /BN ; J\/ﬂ,,g‘“”ﬁf
Total Well Depth (TD} 2 B> oW
Static Water Level (WL):"RG‘(&‘Q e\
One Casing Volume(gal/L): 0,"'{3‘;_]’ -
Start Purge (hrs): 14177 i L )
End Purge (hrs): fS fO‘ ] et
Total Purge Time (min): 52 A
Total Vol. Purged (galiL): 27/4 4.,

AANY
%
%‘X
RS
R
N

Analysis Preservative . Container Requirements Collected

TCeL NVOC He B 4ol VoA vils e s
TCL Slogs — (2} 1L Ambey Ve s
TAL Mé"t’ﬂ Lf H N‘O 3 - L;)x‘n s L— f{\ ) ‘i_f Eft’tS

L T ;?LC e \}/ “]iitc-tl ( [ U {f}@(‘:’ 7;

MS/MSD




H LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASA WFF - LoD WELL ID.: WFF-LJoD-M1 3R-4
PROJECT NUMBER: IDGNLG - DATE: Y™
Time Water Level Flow DO Temp. ORP Salinity

Comments

P IRTORAPS

MAO | 6. FO) |20

LGS L eql | 1.8 -7 O O
XA 2l TG 5.3 53] 4.8 AL o C)
1424 5 ¢& | oq1xl vHdal &.62] is ] 37 SO
%5 261G 130 s | St 138 Fee| s 44 3.0
02,8 Swh | obe|l yoZ2 | F.3F 1A 55 <
1HyS 5.¢ 1 o 4 52, | .05 (4.8 [ G
1Hy2 Foex | Sl 2o | 372 /4.4 FO | OO
451 5.4 G631 1D oot 15 .2 wa .0
455 5.5 OA7¢ .5 15.5 S | o, O
{500 m\*\n&\* CE gt oda g s \.w/_\ﬂ e ~ 3§ﬁ\1hn.m.
Mhhzn\\ > %,W,.mmn :T < = \S%\ LA L .U/lW\ 4 /NMD h\z.tn::a

o i\ wJ g ]

2 4

SIGNATURE(S): _| M%N @&m _u>omwﬁ.to_u%1




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

Li-

Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Page ,L, of _{_

Project Site Name: & }/Qj SA WEE LJO >

Project No.: VoL Gy il e
Sampled By: A%
Field Analyst:  Jacob Birkett

Field Form Checked as per QA/QC Checklist {initials):

Sample ID No.. WFF-(JaD MW3IR-4

Sample Location:

Duplicate:
Blank:

[ ]

O
UJ

boate:  1/iU fo™ Color pH sC. | Temp. Turbidity Do salinity  |ORP (Eh)
¥ 4

Time: 15(¢ (Visual) (SU) | {(mSfcm) Ccy (NTU) (mg/) (%)

ethod: {0 E{ s clear 1565 0410| 15,2 A& N 561 OO0

QORP {Eh) (+/- mv)

Electrode

Make & Model:

Reference Electrode (circle one). Silver-Silver Chloride / Calomel / Hydregen

Dissolved Oxygen:
|Equipment: Chemetrics Test Kit

Concentraticn: 5._&‘15 ppm

Pump rate

Total stripper time

milliliters/minute

Range Used: Range Method  ]Concentration ppm )
LJ Oto 1 ppm K-7510 Analysis Tme: | 5 3
110 12 ppm K-7512 5 4
Equipment: HACH Digital Titrator OX-DT Analysis Time:
Range Used: Range Sample Vol. iCartridge ! Multiplier Titration Count Muitiplier Concentration
E:l 1-5 mg/L 200 m 0.200 N 0.01 x 0.01 = mgil.
{1 210 mglL 100m  0200N 002 x002 = mgiL
Notes:
Carbon Dioxide:
Equipment: Chemeirics Test Kit Concentration: ’O.« é ppm
Range Used: Range Method |Cencentration ppm .
7@:\ 10 to 100 ppm K-1910 ] 5 Analysis Time: ’50
L] 100 to 1000 ppm | K-1920
L] 250 to 2500 ppm | K-1925
JEquipment: HACH Digital Titrator CA-BT
Range Used: Range Sample Vol |Cartridge | Multiglier Titration Count Concentration
D 10-50 mg/L 200 m 0.3636 N 0.1 x 0.1 = mail
D 20-100 mg/L 100 m 0.3636 N 0.2 x 0.2 = mall.
L] 100400 mg/ll  200ml  3636N 1.0 xi0 = mgiL
D 200-1000 mg/L 100 ml 3.636 N 2.0 x2.0 = mg/l.
Standard Additions: D Titrant Molarity:, Digits Reguired: st.: 2nd.; 3rd.:
Notes:
Hydrogen, dissolved
Eguipment: Bubble strip sampling field method
Start stripper at (time)
End stripper at (time)




Note: Analyte, method, and/or equipment may be deleted from form if not being performed.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc.

Page . of —=2-.

Project Site Name: JJ ASA FF Ldo D> Sample 1D No.: [JJFF- oD M WIR-Y
Project No.: 1) (it X Sample Location:
Sampled By: A% 65 Duplicate:  []
Field Analyst:  Jacob Birkett Blank: [
Alkalinity:
ey o
Equipment: Chemetrics Test Kit Concentration: .7 "™ ppm
Range Usad: Range Methed  |Concentration ppm i -t
=3 1010100 ppm | K-9810 e - Analysis Time: 55 ] O
D 50 to 500 ppm K-9815
D 100 to 1000 ppm K-9820 Filtered: |:]
JEquipment: HACH Digital Titrator AL-DT
Range Used: Range Sample Vol. ICarlridge | Multiplier Titration Count Multiplier Concenteation
L] 10-40 mg/L 100m  0600N 0. & x01 = mall
D 43-160 mg/L 25 ml 01600 N 0.4 & x 0.4 = my/L
D 100-400 mg/L 100 ml 1.600 N 1.0 & x 1.0 = mg/L
D 200-800 mgiL 50 ml 1.600 N 2.0 & x 2.0 = mg/l
D 500-2000 mg/L 20 ml 1.600 N 5.0 & x5.0 = mag/L
D 1000-4000 mg/L 10 ml 1.600 N 0.0 & x 10.0 = mg/l.
Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
Standard Additions: D Titrant Molarity: Digits Required: 1st.; 2nd.; 3rd.:
[Notes:
Ferrous Iron (Fe*"): o
|Equipment: DR-850 DR-8 _ _ Range: 0- 3.00 mg/L Concentration: C _M,») ppm
Pregram/Module:  50Gnm 33
e Analysis Time: féo:l
|Equipmem: ("’iﬁ-wc ColSL Whesl. Range: 0 - 10 mgiL
Notes: e Filtered: [
Hydrogen Sulfide (H,S): Range: 0 - § mg/L N
IEquipment: __,ﬁgjé"‘") Other: Concentration: < ppm
~Eibeded 5.0 mg/L range on color chart: ] Analysis Time: 15 o
[Notes:
Sulfide {8%):
JEquipment: Chemetrics Test Kit Range: 0 - 10 mg/L Concentration: ppm
Range Used: Range Method  |Congentration ppm
D Gte i ppm K-9510 Analysis Time:
l:l 110 10 ppm K-8510
Filtered: E,
Equipment: DR-850 bR-8 _ _ Range: 0-0.70 mgiL
Program/Module;  610nm 93
MNotes:




ATTACHMENT 4

Lab Analytical Results



Baseline Analytical Results



FATAUDIN ANALYTICAL SERVICES
Eeport of Analytical Resgults

Client: Tetia Tech WIS, Inc Lal: To: S27036-2FEM

Projeci: ©TO0 12 MASE Wallops Clienl ID: WL-WOD-15GHL-1

B0 Mo ' S0E: CTO12-2

EBacple Dale: 12/05/08 Extracied by:

Recaiwed Date: 12/06,/04 Extraction Mathod: SWE4s S0An
ExlkracCion Dake: snalyat: TUC

Aralysis Date: 11-LEC-2008 17:06 Aralysiz Method: SW3LE 82600
Repnrs Dabe: 12/28/2008 Lah Prep Masch: wWE52016
Matrix: WLTER mits: ugfl

5 2olids: Bn

CASH Catmpaord Flage Regulte oF POL  Adj.PCL Adj.MDL
T1-43-2 Henz=ne o 1 1.0 i 1 0.3
187 -1%-a Tetrachloroethens o 1 L.0 i 1 0.3
13330-20-7 Fyleoes (Cotal) L2 2 1.0 3 3 o.3

m+p-Xylenes 1) P 1.0 2 Z [
95-47-F o=y lene U L 1.0 i 1 C.=
LT 1,2, e-Trimethylihenzens I3 1 1.0 i 1 0.2
1BBEA-53-7 Hhromes luorometkane Bag
11080-07-0 1,2 -Dicaloreethane-TH To%
2037 -26-5 Taluens-IE =1: 5
4R0-Q0-4 L-Broras lusrohsdzene Bo%

Fage [l of J1 L4593 . I

Sample Data Summary A0000005



Clipge: Tecre Tech WIS, Inc
Project: CT 12 HESL Mallops

o Mo

Sample Daie: 2&/05,/08

REeceivad Dete: 12 06/0E8
Bxtracticon Dats: 12709708
2nalysis Date: 17-DEC-20GE 16:22
Report Tabe: 121872008

atrix: WATER

% Selids: WA

Ca s Compomand
BRTSL-50-9 3kt-Marhylohocal
31-2@-3 heohchelens
IaT-312-4 2-Fluorcoheancl

12127-38-3 PBhennl-De

41R5-60-4 Hitrobenzeng-D5
a21-59-43 2-Fluoronipnenyl
118-79-5 2,4, 6-Tribromnsphencl
1728-51-0  Terphemyl-D14

Page al,

EATARHDTIN ANALYTICAT, SERVICES
Report of Analvtical Results

Plage

u
i

oL

Lab IG: SE7(Q36-2

Client I: WE-WOD-15EWI-1

SDz: CTO12-2

Exovacted by KT
Exlraction Method;

hnzlyst: JLP

GWE4s 3510

Ansiysis Mabhod- SWG4s gz2700
Lab Drep Batrh: WE589z2

Tnits: ug/fL

Resultp
10

1o

3%

19%

Ty

L

74%

95%

33530.0

r

FOL  AJ].FQL 2dY.MDL
ic 1a 3
iz 10 ]

Sample Data Summary A0000046



[INOEGANIC ANATYSIS DATA SIEET

Laf Mamne: lKatahdiz Analytieal Scrviees Clicnt Ficld TH: WE-WOD-13GW1-)

Mutriz: WATER S0 Name: Croyz-2

FPercenl Selids: 0.00 Lab Sample TT¥: SB7036-002

Cuoncentration Elnits : upfl
CASNp.  Apzlyte Concentration C ) M_ B _DF ﬁﬂ_jl_!sjs:_dfgLAdju_steﬂ MJ?L
7440-38-2  ARSENIC, TOTAL i3 B M5 3 a0 1.4
Bottle I: 1
Coinments:
FORM 1-1IN

Sample Data Summary AD00DD73



FATAHDIN ANALYTICAL
Eeport of Analytical Results

Cliepnt: Telra Tech NG5, Inc
Projoct: T2 L2 HASA Wallops

o0 Mo

Sanpls Dage: 12705708

Freceived Dalke: 12/06/0%
Extraction Date:

Enalysis Dabe: 11-DEC-2008 17:57
Repors Deke: 12729/2005

Matrrix: WATER

% 2plids: A

s Componnd
T1-43-2 Benzens
127184 Talrarhl srae i here

1350-20-7 ¥vlenes (tosal}
mlo-Xylansas
SL-47-06 o-Iyrlane

HE-53-8 1.2, 4-Trimethylhenzens

1B6E8-52-7 Dibremof lucrenelane
1706Q0-07-0  1,2«Diehlorpakbhase-Da
2D37-26-5 Toluene-TE

2g0-300-4 P-BroancElucrabenzens

Pargs

Flags

T

odqdd

: of 01

SEEVICES

Lab Ilr SBI03E-TRA
Clisnk TIIt: WT-WOD-1 5042

S SU012-2
HExkrecked by:

Bxtraction Mechod: 5WBLS 53030

Analyst: TTC

hnalysis Method: SWELE HZE03
Lzb Pren Babkeh: WE5901E

Unikbs: wglz

Results

OB L) [

7%
7a%
DA%
49%

E4p52 D

TF POL  Bdj.POL 2A7.MDL
1.4 z 1 0.3
1.0 z 1 0.3
1.4 3 3 0.2
1.1 2 2 o.7
1.0 a 1 .3
1.4a 1 1 I

Sample Data Summary A00G0008



Clipnb: Telrsa Tech U5, Inc
Project: 070 1% NASh HMallope

B Mo

Eample Dete: 1205708

Eoocived Date: 13,/068/08
Bxrraction DJate: 132/0%/08
Analysis Date: 17-DEC-2008 21:545
Rrporl Dalbe: 12/18/3008

Mzbrix: WATER

¥ S50lids: NA

Cags Commoumrd
B5TH4-36-3 2Agl-Wechylphanol
91-24a-3 Maphthalens
IET-1Z2-4 Z=FPlusronhanal

1312/-88-2  FPhenol-TE

4195-50-0 Hitrchenrene-D5
323-50-8 2.7luorehiokhenyl
11R-79-5 2,1, Aa-Tribromophenal
17:28-51-0 Terpaenyi-Nld

FEATAHDIN AWMALYTICAL SERVICES
Report of Znalytical Results

Flags
™
o

Hage 31 of D1

Lah ID: ZR703G-7
Client ID:
LOE: CTO1zZ2-2

bxtracted by: KF

crarticn Methad:

WI-WOD-15CW7

mmalyst, JOF
2oalysis Melbhod: SWE4E L2700
Lab Drep Datch: WiLe9iz

Loibs: ue/L

Repuits

53

=

ET.

1l

11
33%
17%
B2
G9%
Ta%
ooy

L
1.
1.

vl
u]

ARG 3510

PQGL  243.POL Adj.MTL
10 12 3
10 iz 2

Sample Data Summary A00DD049



[
TNORGANIC ANALYSIS DATA SHEET

Lab Name; Katahdin Analytical Services Client Field Tk WI-WOD-15GW2
Mairix: WATER &G Name: CTO12-2
Percent Selids: (.00 Lab Sample ID: SBTH36-007

Coneentrafion Uuits @ vg/l

CASNo.  Aualyic Concentration € () Jui] F  Adjusted POQL Adjusfed MDL

TA41-38-2 ARSENIC, TOTAL 48 B i et 5 a0 143
Butfe T1: Ty
Cormmenis:
FORM 5 - 1IN

Sample Data Summary AD00GGD78



1
MORGANIC ANATLYSIS DATA SHEET

Eab Mame: Kalahdin Analytical Services Clicmi Ficld 1D: WI-WOD-15GW2

Matrix: WATER.
Percent Solids: 0,00

CAS Mo,  Anabte

Fd44G-38-2  ARSENIC, DISS0LVED

Coimnments:

EDG Name: Cror-2
Lab Sample £ SB7036-008

Concentration Units @ ugl.

Concentration. ¢ Q M 0T Adjusied PQL Adjosted MDL

i1 B ME 5 5.0 143

Bottle 1D: A

FORM - IN Sample Data Summary A0000079



FATAHDIN ANALYTICAL SERVICES
Report of Apmalytical Results

Zlient: Tekra Tech HUS, Iac Lab In: S5B7125-2

Broject:; TG0 12 WASE Wallops Clienl ID: WEFF-WOD-15MWZE-1
PO Mo SOE: CTO012-3

Sample Dake: 12/702/02 Exkracted by:

keceivad Date; 12711708 Extraction Method: SWH4E 5030
Extraction Dale: Analyst: TEC

Mnalysis Date: ET-DEC-2{408 00:30 Roalysis Method: SWE248 BE26CE
Eepork Dabe: 21872004 Lah Brep Batch: WES913S
Mattizx: WATER Mmiits: g/l

% S0lids: ANA

CASH Compoutd Flage Regulte  DF DAL AdG.P0L A4 . A
TL-13-2 Eenzens= o 1 1.0 1 1 0.3
127-1E-4 Tetrachloroecthens u 1 1.0 1 1 0.4
1330-20-7  Eylenes (total} u i 1.0 E 3 o3
mep-Xyrlenss 1) = 1.0 2 2 .7
95 -47-6 o-Xylene i 1 1.0 i 1 0.3
95-E3=E 1,2,4-Trimechylbenzene u 1 1.0 1 1 .2
18EE-E23-7 Dibromaf lusranst hasis oAl
Troe0-07-0 1, 2-Richlorczbhane-Did BTE
2037-2E-5 Telueme-0d 9B%
450-00-£ P-Eromoflucrabensene 0%
Page 0l o D1 S4781.10

Sample Data Summary AQ000005



Client: Tet-a Tech NUS, Ine
Broject: CP0 12 WASA Wallops

'3 Mo

Zample DAte: 12708708

Aecpived Date: 1E/11508
Extrackicn Date: 127127028
Enalysis Date: 17-DEC-29028 02036
Bepor: Dake: 121872408

Watrix: WATER

% Solids: HE

Cag Compond
EETHY-%5-% 3&2-Methylphenol
91-20-3 HMaphtiatens
IET-12-4 2~Flucrophenal

L3127-408-3  Zhenal -6

4185-61-T HNitrchenzens-n&
321-603-E 2-Pluorochiphbenyl
11A-T9-& 2,1, 6-Tribromophencl
1f13-51-7 Terpilsnyl-Did

FATAHDTN ANALYTICAL SERVICES
Report of Analvtical Results

Lak TIi: SRT1:5-2
Clisznlk ID: WEF-WOD-ISMW3IR-2

Sh: {Tol2-3

maoracbed oy &GN

Extreckion Mebhod: SWELE 3510

Anzlyst: JOG

Anzlysis Method: SWR4E w2700
L=t Brep Batch: WESI0DLG

Tnils: ugfL

Flegs Resulte DT

lu}

i}

Fzge dx of 01

11

11
23%
23%
ET%
2%
a4

Ea%

F3EG4 .10

1.0
L.0

POL Rd3j.POL Adj.MOL
10 11 a
10 11 2

Sample Data Summary A0000051



1
THORGANIC ANALYSIS DATA SHEET

Lab Mame: Katahdin Aralytical Services Client Field D WEF-WOD-1IMW3R-1
Mairix: WATER SDG Name: Cro1z3
Pereent Solidss 1.00 Lab Sample ID: S87125-002

Caonceatratien Urits @ np/L

CASNu.,  Analyte Concentration C O M Dr  Adjusted CRDE Adjnsied MDL
T440-38-2  ARSENIC, TOTAL rT4s U S 5 5.0 1.45
Bottde 1D F
Conmrents:

FORMI- IN Sample Data Summary A0000086



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech NIZ, Inc
Froject: C20 12 NaSh Wallops

EQ Hao:

Sanple Dale: 12/08/08

Feceived Date: 12711708
Extraction Dater

Analysis Date: 16-0EC-3200H 23:58
Report Bate: 1271872008

Malkziw: WATER

¥ Solida: NA

CREf Comp o
T1l-43-2 Byat sot] e
127-1E-4 Tetrxachloreaethene
1330-20-7 Xwlenes (tobal)

o+ - Ky L ene s
BE-47-6 o-Xylene
GE-53-6 1.2,4-Trimethylbenzens
1A5E5=53=-7 DibroncE lucroreathans
17060-07-0  1,2-Dishleroethanz-D4
A03T-26-5 Taluens-TIf
Lal-00-4 P-groncf luarobenzens

Eage

Tlage

a1 of 43

Lab ID: 5B7i35-3
Client IL: WFP-WOD-16GW7-1

ashir: CTI-3
Bxtrackted by

Extraccion Method: S5WHES 5030

E2rnalysb: TTC

Analyveis HMechod: SWE4s 32640B
Lal Fren Bavech: WESSiZg

Tnibs: vgfl

Rasitlte
1z
3
330
240
9
T3
Bo%
GRY
93%
BS%

B4760.0

R =

== I == B e B v

TOL  Ad3.PQL Add,. ML
1 1 0.z
1 1 0.4
3 3 d.3
z z a.7
1 1 0.3
1 1 J.2

Sample Data Summary A0000004



Clienlk: Tetra Tegh RIS, Inc
Project: COTO 1Z KASE wWallopa

DO Mo

Sample Datoe: 12708705

Beceiwved Date: 12/11/08
Extrarkion Date: 12,14 708
BnAalyels Nate: 17-DEC-20GB 02:1%
Rooogt Dake: 1271672008

¥zbrix: WATER

% SBolids: U

Caa Comparnd Flags
8579£-06-3  FLe-Methyrlphenol i}
Q3-20-3 Faphtha lene
3g7-12-4 2-Fluorophencl
13127-88.5 Plhonel-DE
41EE-G0-0  Wikrchensens-D5
332i-g0-8 #-Fiunrobiphanyl
118-72-6 2.4, s-Iribrsnophencl
Lrag-5l-0 Terphenyl-D14
Page Gl oF 0L

KFATAHDIN AMALYTTICAL SERVICER
Report of Analytical Results

Lak Ik 5BY125-1

Clipnk IG: WIF-WOD-ISEW -1

EaE; CTO1R-3

Extracted by: 3N

Extrackbion ¥ethod: EWs4E 33514

mralvyst: JOE

hrpalyaie Methwod: SWA4E E2TOC
L3 Prep Ratch: WERIQ4L5

in'ts: ug/L

REesultse
11

94

38%

I3%

TEY

ad%

97%
=2k

Gi50E.D

oF

==

= R

Bl ADJ.POL AdF.MDL
14 Il a
14 in 2

Sample Data Summary A0000050



1
INORGANIC ANALYSIS DATA SHEET

Lah Name: Kaighdin Analyfical Services Client Field HD: WEF-WOD-1 5GW7-)

Matrix: WATER
Percent Solids: 6.00

SDG Nanee; CTO12-3
Eab Sample ITk SB7125-001

Concentration Units = agfL

CASNe.  Analyie
F440-38-2  ARBEMNIC, TOTAL

Conmments:

Concenfration © ©Q M DF  Adjusted CRDL Adjusted MDL

269 M3 B 30 1.45

Eoftle ID: F

FORM I -IN Sample Data Summary AQQ00035



EATAHDIN ANALYTICAL SERVICES
Report of Znalytical Results

Clignt;: Tekr= Techk S, Inc zh ID: EBR703G-IRE

roject: CTO 12 MasSh Wallops Client 110 WI-WOD-1a36zZR

F) Ko: OLiz: CTolz-2

Sample Date: 1270504 Sxcracted ly:

Received Date- 12706/08 Exbractien Melhod: SW34e SH30
Zxktracticn LaTe: Enalyst. 178

Analysis Dake: 11-0OEC-2008 LG:3iE Analysls MeLhod: SWade BZEDE
Fooort Date: L2F28/2008 Lak Prep Batzh: WE55016
Mzbrix: WATER Cnits: uglfl

% Solids;: Wh

Cad% Componnd Flags Hegulta ey PO, hd5.POL A45.MDL
TL-932-2 Brnzens 3 1.0 1 1 0.2
127-16-4 Tetrarhlaracthene it} 1 1.0 1 1 0.2
1330-20-7 Xylanes (botal) o ] 1.0 3 3 0.3

pFp-XKylenes u 2 1.0 2 2 0.7
35-47-6& o-Xylene U 1 1.0 i 1 0.2
LR A R 1.2, 4-Trim=tnrinenzens o 1 1.0 1 1 a.2
AR -53-T7 DHsroest lucromethane 8%
17380-0%-0  1,2-Dickloraskhare-D4 5%
203T-26-5 Talueins-DE 1G5
4p0-00-4 Z-Bronoflucrobenzens 91y

Page 01 of ol 546537 ’

Sample Data Summary A0000004



Tlient: Tecra Tech NUS, Ioc
Proaject: CU0 12 NASK Hallops

o] o-

Sampie Date: L2S05708

Recsivad Date: 120670
Extraction Dats: 12703708
BnalyEi& Date: :17-DEC-ZO0E 19:43
Repoyt Nate: 1271872008

Mabriw: WATEE

L Solids: Kb

[nat ¥ =1 Componnd
BRTRE-35-9  3&d-Mechvlphsnal
91-30-3 Faphthalens

IET-L2-4 2eFluorophanal
13127-88-3 Phnenol-0c

41R65-g0-1 Hiltrohenzena-0O&
A%L-5¢-4 2-Fluorabiphenyl
118-74-5 2.4, E-1ribmomaghenal,
1716-31-0  Terphenyl-Dls

KATAHDIN AMALYTICAL SEEVICES
Report of Bnalytical Results

Flags
i)
u

Fage 0L of 0x

Lan ID: SH7036-1

Cifent ID: WI-WOD-1&GH2D

SaiF: CTNZE-Z2

Extravted byw: FF

Extraciion Method: SWa4as 3510

Anglayst s JOG

mmalyeis Mebhod: SHdds 2a700
Laf Prep Baboh: WGEE3922

dnirs: ug /T

Easzults
11

11

ang

A3%

Ta%

B3%

A7%
L0S%

Gi52=2. D

OF

[y

BOL  Ad45.POL Adi.MDL
1n 11 a
10 il 2

Sample Data Summary AQ200045



l
[MORGANIC ANATY SIS DATA SIEET

Lah MName: Kabtshdin Analylical Services Clieni Field ID: WI1-WOD-16GW20
Matrix: WATER Sz Name: CTO12-2
Percent Sofids: 0.00 Lab Sample ID: 587035-003

Coneeotration Usils : ug/l

CASNo.  Apalyte Concenirativn C 0 M DF  Adjusted FQL Adjusted MDL

440382 ARSENIC, TOTAL 123 {5 5 50 1.43
Botle ID: I
Comments:
FORM I -1N

Sample Data Summary A0000072



Cliapy: Tetra Tecil NOS, no
Project: OO 17 HAZR Waliops

D W

Gampole Date: 12,/05/08

Feoeived Date: 12706/08
Extracticn Date:

Analysis Date: 10-DREC-2008 21:06
Report Date: 12/25/2008

Matrix: WatEXR

% 2olids: NA

CRIE Compound Flaygs=
Ti-23-2 Benzene
127«10-4 Tetrachlorostnens u
13502067 ¥ylenss [tokball o

m+o-Xyienes )
G5-17-6 =¥y leos U
GE-£3-F 1,2,1-Trimethylbenzene o
1855-53-7 Dibromof luoromnethane
17060-07-0 1,2-Dichloroelthance-Dd
EOETY-2E-4 Toluene-DRE
4R0E-00-4 P-Bromof luoronenzens

Fagem 01 of 01

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab IT: SETHIE-S5

Clicnl TD: WI-WOD-15ZN25-1
G- {T012-2

Exlracled Hys

Bxtraeckion Method: SWad4e 5034
Annlyst: RCG

Analysis Method: SWHA4E 22608
Lalk Prep Batch: WEsaive
mnils: wafl

Regults or POL  Ad§.PQL A4].MOL

5 .4q 1 1 a.3
1 1.4 i A 0.3
3 1.4 3 I a.3
2 1.0 2 2 a.7
1 3.0 1 1 0.3
1 i.4q 1 1 0.2

113%

124%

1G3%

1o2%

MPDEZ.D

Sample Data Summary A00GGO07



Clieng: Tebra Tech HUS, Inc
Frojecit: {70 12 WhSh Wallops

PO Mo

Sample Deke: 12/05/08

Recsiwved Date: 12/05/D8
Exiraction Dake: 12/08/0&
Anzlysis Date: 17-DEC-2O0& 21:13
Report Date: 12/187 2008

Mabrix: WATER

% Solids: HA

FATAHDTN ANALYTICAL SERVICES
Feport of Znalyvtical Results

CAcH Compound Flage
E57894-96+5 3&d-Merhylohenol 1)
§1-20-3 Haphthalere i}
357-12-4 2 -vlooraphenc],
T3127-88-3 Po=snol-Dg
41,65-60-0 Hicrobenzenes-DE
321-60-8 2nFluorobiphenyl
115=-T50«6 2,4, 6-Tribromophenol
1716-51-0 Tershenyl-Lls

Page 6l of Q1

Lzh ID: SRY03G-5
Clisnt ID: WI-WOD-1ads8-1

EDE: CF0l2-2

Bxtracted Ly: KF

Extraction HMethod: SWHLE 3310

Enalyac; Jois

analysis Method: SWhes 32740
Lab Prep Eatch: WISES2Z2

Dnics: ug/L

Eegults
12

13

4

26%

ECY

G55

B

5%

G15de .0

oF

[y

BOE 2Ad].POL Adj.MDL
10 13 4
10 13 2

Sample Data Summary A0000048



i
NORGANIC ANALYSIS DATA SHEET
Lab Mame: Katabdin Awnalyifeal Services

Client Field ID: WIWOD-16GW25-1
Matriz: WATLER

SPG Name: CTO2-2

Percent Solids: 0.00 Lab Sample ID: 5B7036-005

Cuncentration Unils @ vgfl

CA_SND. AE?_I}E_E_______ e . «_Cuncentratiﬂn C &) M DF ) &lzljllsted 'OY. Adjusted ML
T440-38-2  ARSENIC, TOTAL

18.4 [ B 3

3.0 351

Boitle [T T
Comments:

FORM 1 -1
Sample Data Summary AJ000076



]
INCRGANIC ANATYSIS DATA SHEET

Lab Nume: Kalahdip Apalyiical Serviccs Clent Field TD: WLWOD-16GW2S-]

Matrix: WATER
Percent Salids: 0.00

5D Names CTOT22
Lab Sample T: SBET}36-006

Conventratinn Units : ug/T.

CA% No.  Analyte

7440-38-2  ARSENIC, DISSCLYVED

Comments:

Concentration € Jui | ¥ Adfusied PQL Adjosied BN
16.0 ME 5 50 1.45

Bottle 1T A

FORME-IN
Samiple Data Summary A000D077



KATAZHDIN ANATLYTICAL SERVICES
Report of Aunalvtical Results

Clieat: Tetra Tech NOS, Inc
Project: OO 12 NASR Wallops

DO Mo

Zample Date: 12705708

Received Dater 12/06/706
Excraction Date:

Enalysis ate; 10-NEC-20CGA 20:32
Hepor:t Dake: 12/29/2008

Matrix: WAT=H

% Solids: HNE

CASH# Compeund

Tl-43-2 Eenzens

127-18-4 TeLrachloroetiens

1330-20-7  Eylenes (Ltotal)
m+o-Xyrlenes

95-47-F o-Xylans

9E-R3-8 1,2,4~Trinethylbenssoe

1BRE-53-T Dipromof lucremeihang

17080-07-0 1,2-Dichlorcechans-D4

ENIT-26-5 Taluene-I8

dED-00-9 r-Branoflucrobenzens

Page

Flage
i)

odogod

01 of 01

Lanh Th; SRY03E-3

Client ID: WI-WOD-Z68WS-1
gnE; CI02-i

Bxtracted be:

mxtracticn Method: SWE4c BOIN
nalyst: HOG

Arialysia Mzthad: SWE46 BRELR
Lalb Pren Bakoh: WE5227E
Doiks: ug/fl

Raepulbs oF POL  249.PQL Ad].

3 i 1 i <

1 1.1 1 1 iy

El 3. 3 3 a

2 1.4 2 2 d

T 1.4 1 1 a

is 1.4 3 1 a
LaBs
1z21%
131%
50%
[SENH ]

Sample Data Summary A0000006

[ S [ PU R Y B ¥ ]

M.



Clipnlt: Telbra Tech HUS, Inc
Projece: CTD 12 NASh Tallops

PO Mo

Sample Dale: 12/05/05

Heceived Date: 132/0G6/048
Extractims Dake: 32/09,/08
Mhnalysis Date: 17-DEC-2008 20:32
Aeport Date: 13 18,2008

MatTix: WATER

% S50.ids: WA

TRCH Conmmpeuanid
E57894-3E~5 3fd«Makhylohencl
91-20-3 Haphthalene

3p7F-1z2-4 2-Flooaraphenal
13127-gB-3 Thanol-D&

A265-60-0 Hitzohernrane-Tk
321-e0-8 2-Fluorokd phery
I1&-75-A 2,2, 6-Tribromophenal
L71E-R1-4 Terphanyl-TH4

EATANDIN AWALYTICAL SERVICHS
Report of Analytical Results

Flags

FPage 01l of 3=

Lzl I0: SRE7036-3

Client ID: WI-WCD-1RGHS-1

8N CTo)2-2

Extractaed by KF

Extracticn Method: SW24e 3510

hnalysc: JOG

Paalysis Method: EWS4s B2T0C
Lah Prep RBatch: WE5E9232

Onibs: ugfL

meeunlts
11

11

3%

20%

T35

T

7%

4%

33525.0

POL  2dj.PQL Adi.MDL
14 11 3
10 11 2

Sample Data Summary AGDDD047



1
INORGANIC ANATYSIS DATA SHEET

Lab Mame: Katalidin Analytical Services _ Client Field ID: WI-WOD- | 6GW35-1
Matrix: WATER SEM: Name: CTO12-2
Percent Solids: O Lah Sample TD: SRT036-003

Coneentration Unils : ugL

CASNo.  Apalyie Cancentrativn €} | DF  Adjusted PQL Adjusted MDL

440382 ARSEMIC, TOTAL 22 B LS 5 5.0 1.4%
Botlle 10: D
Comments:
FORMI-IN

Sample Data Summary A0000074



1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Annlytical Serviecs Clieut Iicld ¥ WI1-WO0D-] 6GWSs-]
Mairix: WATER SDvs MName: cronaz
FPereenl Solids: 000 Lab Sawmple N¥: SETH36-00:4

Concentration Units & ug/l

CASNo.  Analyte ) Congentration € Q M DF  Adjusted PQL Adjusted MDL

T4d0-38-2  ARBENIC, DISSOLVED Bdx 11 Mis 5 30 143

Bottle 1D &

Comments:

FORM I-IN
Sample Data Summary A0000075



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Zlisnt: Tetra T=sch WIS, Inc Lah ID: 5B7Y1%7-1

Erojeck: CTD 12 KASR Wallops Cifpne ID: WES-W0D- LEGWH-1
B2 Hao: BhoGE: CIGla-a

Szmple Daka: 12/10/C0& Extracted by:

Bzceived Dake; 12/312/08 Butraction Metlod: S5WE4E 5030
Zxlraction Date: Brnalysl: TTC

Anzlysia Dzte:. 18-DEC-2008 04:13 hnalysis Method: SWA2E B260E
Report Dobe: 12/29,/200B Lab Eren Baleh: WEE203
MatTin: WATER Doite: gyl

Y So0lids: NA

CALSF Catmaund Flags Rasults DF QL Add. PG pdd . FDL
Tl-43-2 Berzens u K] 1.0 1 1 C.3
1A7F-15%-a Tetrachlorosethene T 1 1.0 1 1 0.3
1330-20-7 I{ylr-_*nﬂs [Eotal] Li} 3 1.0 a 2 B.3
m+p-Hylenss ) 2 1.0 2 z e.7
wE-47 -8 o-Xvlens (1} 1 1.0 1 1 0.3
S5-82-F 1.2, £-Trinetbhyihenzens U 1 1.0 i 1 a.2
lag3-53-7 Dinromeflunsomethane D2%
17oad-07-¢  1,2-Dichlorosthane-Dd a8%
A337-2E6-5 Talugos-05 8%
A4£0-00-£ P-Braorcflanrphbenzens 1]
P L of 0L T2780.Ir

Sample Data Summary A0000010



Tlienk: Telra Tech NOS, 1nc
Srojeck: CFT0 12 NAER Wallops

S

Sample Dwebe: 12/14/08

Received Dater 12712708
Exlkrackion Dabte: 13/16708
hnalysis Date; 17-DEC-Z008 1%;:08
Report Dabe: 1271872008

Matrix: WATER

% Solids: MAa

FATAHDIN AWALYTICAL SERVICES
Report of Analyvtical Results

CRE{E Corpond Flags
ES784-96-5 2&4-Methylphenaol u
91-20-3 Wewhthalene iy
IpT-1z2-4 2-Fluoroplisnal
12127-88-3 Fhenol-D&
41a5-G0-0 Wikronenzans-05
321~50-8 Z2-Flucrohiphenyl
114-79.f Z,4, f-Tribromophenol
L#H15-81-0 Terphenyl-0l4

Pzce al of 0l

Labk ID: SET1TT-:

Client ID: WFP-RID-1E8GEWE-1

S0G: CTO12-2

Exkracted by: EF

Extraction Method: SWBLE 35314

Analysk: JOG

Anslwsiz HMethod: 5WE45 B2TDC
Luly Preo Batch: WEE9113

Unites: ngfL

Resulte
a9

a

28%

LE%

[k

Tl%

Ti%

BEn%

G35232. I

POt RAS.POL Add.MDL
n ] 2
x| a 2

Sample Data Summary A00G0050



|
INORGAMIC ANALYSIS DATA SHEET

L2k Mame: Katabdin Analytical Services Client Field TD: WEF-WOD-16GWE-1

Miatrix: WATER
Percent Solids: .00

5D Name: CTol2-2
Lab Sample II: SBTH77-00!

Coocenbration Units @ ug/L

CAS MNo. _ﬁnalyte

Coneentration € 43 M DF  Adjusted PQLAdjusted MDY

F440-38-2  ARSENIC, TOTAT.

Commenis:

8.3 il B 5 50 T 45

Dottle TD: A

"ORM I - I
FORM 1 -IN Sample Data Summary A0000080



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Teca FUS, Inc
Broject: OC0 12 HASA Wallops

a0 mos

fample Cale: 12700708

Received Date: 32/11/08
Extracticn Date:

halysia Date: 17-DEC-J008 0102
Reporl Dace: 12,/18,/2008

Matrix: WATER

% Solida: #HA

CAsH# Compoend

T1-13-2 Eangens

127-10-4 Tatracthlorosthens

1330-20-7 ¥vlenss [total)
wrp-Xylengs

85-47- G o=Xy iane

95-52-& L,2, 4-Trimethylbensarne

1849 -53-17 Dibromofluozomethan=
1HE0-07-0  1,2-Dichloroethane-Da
2037-26-5 Foiusn=-Dk

AF0-00-4 p-BromoEluarcheazens

Fage

Flags

01 of M1

iab ID: SBY125-3

Client ID: WPP-WOD-TWHi-1

SLZ: CTD12-3

Exoracted by:

mxbracticn Method: SRA4a 5030
Analvsc: TIC

Enalisis Method: SWR4EE SRE0R
T.ab Prep Bagcn: WEED133

hite: ug/l
Results DF FOL  Ad§.POL Adq. MOL
ag 1.4 3 1 a.3
2 1.4 1 1 0.4
a2d i El e .3
484 1.0 2 2 L.7
147 .0 1 1 L3
140 . 1 1 .2
S2%
a9%
52%
Be%
547e2.D0

Sample Data Summary A0000006



KATAHDIN AWALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech HOS, Inec
Projeci: CTO 12 NBRSR Wallops

PO bo:

Sarple Date: 13/05/0%

Eeceived Date: 12/311/08
Extraction Date:

dnalyeis Date: 17-DRC-200B 10:{&
Feport Date: 12/18/2040%

Matrix: WATEER

% Solids: HA

CLEE Compound
TledSu2d Benmens
127-18-4 Tatrachloroethans

1230-20-7  Hylenes (botal)
Trp-Ryrlenes

AB-4£7-6 oeXylene

95-53-4 1,2,4~-Trincthyvlkenzens

iggA~53-7  Dilhromeslucoromethano

170e0-07-0 1,2-Dichloroetkang-Dd

dA037-25-5 Tolusne-DE

£50-00-4 P-3romaflucsrabeazcne

bage

Flags

T

11 of J&

2k ID: 5Z7125-30L

Clienc 1h: WFF-HOD-TALl-1

Lh0G: CTO12-3

axkracted Ly :

Exkraclkbion Method: BWEds 5030
Analyst: TTC

Analysis Metheod: SWAdc ARE0B
Lakh Prep Bakch: WE38143
unics: ugfl

Fe=nlte IF POL  AG§.FOL Adg.MDL
&hB
5
Tnn
Bl
150
1E0
a9%
BE3%
45%
f4a%

ILINT, BT T T |
o0 oo oo
HH 8w R
H
1
SR I L

5477B.0

Sample Data Summary A0000D07



Client: Tetra Tegh NUE, Ing
Froject: CT0 12 ¥ASA Wallops

PO Ha:

Gawple Date: F2,/08/70G48

Receiwvad Tak=: 12/11/08
Extraction Dake: L2/14/08
Enalysis Daka: 1T7-DEC-2008 05:e3
Feport Date:; 2271872008

Matrix: WATER

¥ folide: WA

CREH Compond
£5794-96-8 2gd-NMetlorlohenol
BL-20-3 Haphth=slere

35d-12-4 2-Fluoraphencl
13i27-88-2 FhenoX-13

L£if5-E0=0 HNilkLranenzen=-03
321-80-2 #-Flunrobiphenyl
119-79-& 2.4, 0-Trribromophenal
1718-51=-0 Terphernyl-D1d

FATAHDIN AWALYTICAL SERVICES
Report of Znalvtical Beasults

Flags

Page QL af 0L

Lab IL: SZ7125-3
Client TD: WPP-WOD-TH1-1

SDkz: CTO12-3

Exvracted by: @N

Extractior Method: SWHALa 3510

Analysk: JOS

Enalysis Method: SWB45 22700
Lab Zrep Batch: WESODLS

Unics: ug/h

Results
4

1541
a7%
A%
B
B9%
BE%
101%

C3s07T.D

oF
1.0

PQL 2d3.FOL Adj.MBL
an 1.1 ]
ip 11 2

Sample Data Summary A0000052



1
TNORGANIC ANALYSIS DATA SHEET

Lah Name; Katuhdin Analytical Services Client Fi=ld I WEFRWOT-TW]I-)

Mairiz: WATER
Percent Solids; (.00

S Name: CTOi2-3
Lab Sample H: SB7123-003

Concentration Units : ng/L.

CASNo,  Analyte

Concentration € [ M BF Adjasied CRDY: Adjusted MDE:

7440382 ARSENIC, TOTAL

Comomernts:

oLE b5 b 540 145

Bottle T R

FORME-IN Sample Data Summary A0G00087



]
ENORGANEC AMALYSIS DATA SHEET

Lab Name; }atahdin Anglyties] Sarvices Cliert Field T WEF-WOD-TW1-1
Matrix: WATER 5D Name: CTO12-3
Percent Solids: 0.00 Lab Sample 1Dk: SB7125-004

Concentration Units : up/L

CAS No, Apalyte

Concentration C Q M DF Adjusied CRDL Adjosted MBL
7440-38-2  ARSENIC, THSSOLVED 420 MS 3 5.0 1.45

Botle 1Tk A

Comments:

FORMT-IN Sample Data Summary AD000088



KATAHDIN ANMALYTICAL EERVICES
Report of Znalviical Results

Clienc: Tetra Tech WIS, Inc
Frojact: OTO 12 MNASR Wallops

B Mo

Eample Dalws: 12/10/08

Feceived Daze: 27,/12/08
Extracbioo Dabc:

Enalysis Dace: 1T-DEC-2008 (Q4-1%
Feport Dater 12 18/z2008

Matrix: WaTER

% Scolids: Wk

CASH Comporidl

T1led43=2 Erim o

127-18-4 Tebrachloroethene

13zp-24q0-7 Xylehes (tobal)
mp- 0y lenes

95-47-8 o-Arlene

YE-g3-8 1,2, 4-Trimechylbenzens

1BEH=5Z=7 Dibramoflucromethane
1T360-07-0  },2-Dichlorcsethane-Tx
2037-H6-5 Toluene-04a

Ap3-0d-4 P-EBranal luaronsnzons

FPage

Flags

=2 I I o L

01 of 01

Lalk IL: EBET173-3
Cliemt TD: WEF-MOD-TWZ-1

E0G: CTTO12-2

Fxtracted -

Bxtraction Meifhod: SWEALE 5430

Rralyst: TTO

Anatyeis Maethod: SWB2s E260B
Lab Prep Bateh: W3SeLl35

Taita: ugfl

Bedults
120
0.5
B30
BED
aTD
ER:
a47%F
a8%
99%
B0L%

E47ad.D

DF POl add.FQL Ad7.MDL
1.0 1 z 0.3
i.n 1 2 .4
) 3 3 0.3
I 2 2 0.7
1.4 1 1 .3
1.6 1 1 0.2

Sample Data Summary A0000013



FATAHDIN ANATLYTICAYT. BRERVICES
Report of Analvtical Results

Client; Tetra Tech NIS, Inc Labk I0: SE7173--30L

Brojeck: CTO :Z NASA Wallops Client ID: WEPF-WOD-THi-1

B} wo- EnE: CTOLZ-3

Sample Date: 1z/10/08 Extracted knr:

Regeived Date: 12/12/08 EBxlractictnl Motaod: SHWEde 5030
Extracbicon Date: bpgaiyst: TIC

Analysia Dace: 17-DEC-2003 1Z:11 Aanasysis Method: SWade BIS02
Repoxl Dats: 1271872004 Lan Prep Batch: WG5sl4s
Matrix: WATER Units: ugll

% Solids: MA

CLER Componmd ¥Flaga Repulks DF POL 245 .PQL &35 .MDL
TL-4=-2 2enzene 100 10 L 10 3
12 7-18-4 Tebrzchlorocethens o 10 in 1 in 4
13z0-20-7 Xylenes (cotal) 1aoo 10 3 an 3
- Xyl mnes 230 Lo 2 an W
GE-47 -8 o-Xyleng a7rn ino 1 iCc e
95-53-8 1,3, 4-Trimetlvlbensens a7 Ao 1 10 z
1A5E-53-7 Dibrewnsfluorons b hare S0n%
17359-07-0  1,2-Dichlerosthans-0Oe Bis
an37T-26-5 Tolusne-CE Go%
280~00-4 PF-Branollucrobenzerns THL
Tage Bl af a1 54782 .93

Sample Data Summary A0000014



Clienk; Tetra Toch KUS, Inc
Proqjech: 00 13 HASE Wallops

oo Mo

Bample Nace: 1210708

Receivad Dalber 1332704
Rxtraccion Dat=: 12/1&/08
Baalysis Dalbe: 1A-DBEC-2008 01:14
Reporz Dabke: 1Z2/18/2008

Malbrix: WATER

% Bolids: A

Casf Compound Flag=
ER7I4-96-% J&d-Mettylphenol T
5l-20-32 maphtilalane
387-12-4 2-Flunrophenol
13:27-BE-3 Phengl-De&
£ig5-£0-0 Hicrobenzens-N5
321-a0-8 Z2-Flunroblpheny:
ala-va-g 2,4, 6-Tribromnaphenol
1718-51-0  Texphenyl -Dld
Fage 01 of D3

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Lab [0 S[71Y5-23
Clicnl ID: WEF-WOD-THW2-I1

Shi; CTQ12-3

Extracbed Ly: Rl

Bxtrzcbion Method: SWE4& 3500

analyst; JOG

Bn=lysis Method: SWELE £270C
Lzb Frep Batch: WES9113

Tnilks: ugf/L

EeEulk=
11

210

A2%

33%

T2%

TE%

Ba%

T5%

33360

e

.J
a

PRL AAY PRI RdD.MDL
10 11 3
1o 11 2

Sample Data Summary AD0GDOS7



1
INORGANIC ANALYSIS DATA SHEET

Lab Name; Katahdin Awnalytical Services Chient Field I WEF-WOL-TW2-]
Matriz: WATER S Name: CT012-3
Percent Solids: .00 Lab Sample TD: SB7173-003

Concentration Units : urT

CAS No.  Aralyte Concentratioa CQ M DF Adjusted CRIYL Adjusted MDL

F440-38-2  ARSENIC, TOTAL 103 WS 5 a0 P45
Bottle IEy: A
Comments:

FORM I - IN Sample Data Summary A0000093



1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Bervices Chient Field T WEFE-WOD-TWR2-1

Maotriz: WATER
Percent Solids: Q.00

SDG Name: CT123
Lab Sample ID: SBT173-004

Coneentration Units : ug/T

CASNo.  Analyte

Concentration C  Q M DF Adjnsted CRDL: Adjwsted MDL

7ad0-318-2  ARBENIC, DISSOLVED

Comments:

72.6 W5 5 5.0 145

Bottle TD: A

FORM I - IN Sample Data Summary A0000094



KATAHDIN AWNALYTICAL SEEVICES
Feport of Analytical Resulis

Clienk: Tetra Tech M5, Ioo
Erogject; CTO 12 NASA Wallaps

F2 MNo:

Szmpis Dak=: 12710708

Recelved Cate: 1i/12/0%
Bxtraction Date:

Anailysis llate;: 17-DEC-Z004 J4:42
Beport Dake: 132/18/200E

Matrix. WATER

T Solids: WA

Cas§ Campmand
T1-43-2 ReEnzeae
127 -lE-2 Tetrackloroethens

1330-20-7 Xwlencs (Catal)
mip=Eylens=s

85-47-6 o-Xylene

93-62-0 1,2, £-Trinethylbenzeas

AAGR-53-7 TibromoZluvarcesthane

TH0E0-0T-0 1, 2-Tichloxoebhans-D4

2037-328-3 Toluens-08

480~00-& F-Zremof lunrsbenrerne

Fage

Flags

J
E
E

01 of £1

Laly ID: SB7173-5

Client ID: WEE-WOD-TH3-1

505 CT0i2-3

BExkracted by

Extraction Method: SWE4LE 5030
Bnalyst: TTC

hnaly=zia Msthod: SWEdE BIEOR
Laly Pref Bateh: WGES59135
Units: ug/fl

Rasultc DF POL  Adj.POL Adj.MDL
BT
0.7
TED
BT
180
1706
s
Be%
52%
B5%

M ek

H o HH &
oo o s oo
W RS L e
O R L H i
P = S R e
LA R FURRES B 11

Ed¥eR.0

Sample Data Summary A0000315



FATAHDIN ANALYTICALT. SERVICES
Beport of Dnalytical Resulis

Crienc: Tebra Tech KOS, 1nc Lah ID: 237173-5l0Rn

Project:.- OTS 13 RAGH Wallﬂps Clienl: ID: WEF-WOD-TW3-1

BO Mo SDE: CTO1Z-3

Sampla Date: :2710/08 Uxtracced by

Recaived Date: 1zf1i/08 Extraction Method: SW84g 5030
Extrzcbion Date: Analyst: 110

Anzlyesis Date: L&-DEC-2044 00:0% Inalysls Metood: SWHA46 BZEDE
Renark Date: 1271872008 Lak Prep Latch: wWE59z04
Makrix: WATER mits: ugil

¥ Solids: NBE

CAER Compairnd Rlage REegulte DF FOL  Adj.PQE Adj.MDL
T1-43%-2 Bonzens a7 140 1 in El
127-1E-q Tacrachlorosthene I’} 10 10 1 i 4
1330-20-7 Xylenes (Eotal) 1100 10 3 ap 3
msp-Xylen=e 1o0n 10 2 an 7
A% -47-& a-Xylens 260 iy 1 ke 3
95-E3-E 1,2, 4-Trimethylbaonzens aan in 1 1q 2
lapg-53-7 NikromzEluoromethane BE%
Lipeh-cr-3 1, 2-Dichiloroechans-n4 A5%
2037-26-5 Tl pgzies -08 345
450-00-4 P-Eramofluorcbenzene as5%
Farge 01l of 01 S4303 .0

Sample Bata Summary A0GODD16



FEATAHDIN AWNALYTICAL SERVICES
Eeport of Analvtical Resulta

Client: Tetra Teclts ¥US, Ioo Lak ID: EBT173-5

Prajecs: CT0 12 K282 Wallops Clignt ID: WEF-WOD-TW1-1

BO Mo SDE: CTO1Z-3

Sample Date: 12,/10,/08 Extracted by: KF

Receised Date: 12412704 Extraction Method: SWEL£E 3510
TIxtractiom Dake: 132718708 Dralyslb: JOG

Analysis Dace: 1H-9RC-2008 [d4:56 fnalysis Method: S5WE4E B274C
RAeport Dukws: 12 /12/2008 Lan Prop Balbeh: WSSS113
Matrix: wATER Tnice: ugfL

% Solids: NE

Cage Cuorpround Flags Rasunlts DF FOL  AAj.POL A .M
E57%1-96-9  3Agd-Metkylphencl h | & 1.0 i 11 z
41-20-3 HNanhthalene 294 1.4 hkH 11 2
FET-1lZ2-4 2-Fluorophenol 43%
13127-88-3 Phenol-DE 3I3%
415-60-0  Nitrchenzeng-LS TRE
Z21-c0-8 2-Flucrebiphenyl 78%
118738 2,4, 6-Tribromoohenol aa%
1418-51-0 Terphenyl-Ila 2%

Paga a1l of 01 E3537 .0

Sample Data Summary AG000058



1
TNORGANIC ANALYSIE DATA SHEET

Lab Name; Katahdin Avalytical Services Client Field II); WFE-WOD-TW3-1
Mairix: WATER S04 Mame: CT012-3
Percent Solids: 0.00 Lab Sampie Iy SB7173-00%

Concentration Units : og/L

CAS Mo,  Analyie Concenfration € Q M DF Adjusted CRDL Adjusted MDE
7440-38-2  ARSENIC, TOTAL 63.7 RS 3 540 .45
Botile I A
Comments;

FORM - IN Sample Data Summary A0000095



1
INORGANIC ANALYSIS DATA SHEEY

Lab Name: Katahdin Analytical Services Client Field [0 WEF-WOD-TW3-1
Matrix: WATER 5BhiG Mame: CTO12-3
Perceni Sofids: 0.00 Lak Sample TD: SB7173-006

Concentration Haits : og/L

CASNo,  Anpalyic Concentration € G M DF  Adjnsted CRDL Adjwsted MDL
7440-38-2  ARSENIC, DISSOLVED £3.9 ME 5 5.0 145
Botfie 1T A
Comments;

FORM L-IN Sample Data Summary A0000096



EATAHDIN ANALYTICAL SERVICES
Report of Amalytical Results

Client: Tetra Tech WIS, Inc Lz TD: SB7125-5

Troject: CT0 12 MASA Wallops Clipat IG: WER-WOT-TH2-1

FO Hoc snE: CToO1Z-3

Szmnle Dabe: 12700708 Extracted hy:

Receiwed Date: 1271:/05 Bxtras~ticn Method: SWEde 5030
Txbraclicn Date: anglyst: TTC

Analysis Dabe: 17-DBC-2008 01:23 Analysis Meclhod: SWEls BZ2ECL=
Aeport Dace: 12/18/2008 Labk Srep Batch: W359135
Harrix: WLTER Uniks: ugfl

¥ Solids: MA

oG Compound Flage Beaults LF EQL  Ad].PoN A4 .MDL
Tl-45-2 2ENZENE E 26D 1.0 kS 1 0.2
la7-x5-4 Tecirachl crasthene o 1 1.a 1 1 0.4
123p-20-7  Xylenas (coball E 230 1.0 3 3 0.3
m+p-Aylenes E B30 i.a 2 zZ 0.7
A5-47-6 anXwlens E 220 i.a 1 1 0.2
35-83-4 1,2, 4-Trimethylbenzens 170 1.4 1 1 0.2
1863-53-7 DikromnoElucromekbhane 22%
17EN-07-0 1, Z2-Dichlorpeihzna-Ld 36%
2037-3E-5 Toluens-DE 7a%
2450-00-4 P-Bromof luarabenzsns A3%
Fage 0 of a1 24753.0

Sample Data Summary A0000008



EATAHDIN AMALYTICATYT, RERVICES
Report of Analytical Results

Clienk: Tetra Tech NIS, Ino
Ppoject: OTO 12 MASA Wallops

PO Mo

Eample Dale: 12/09/06

Beceived Date: 12/11/0%
Extrackion Date:

hnalyvsis Jate: 17-DEC-Z008 10037
Feport Date: 12/18/2008

Matrix: HATER

¥ Eolids: B

Taof Componnd

T1-43-% Eangens

127-18-4 Tetrachl crosithens
1330-~20-7  XKylenss (bekall

m4p—Xy 1 enss
u5-47-5 o-Xylene
SE-E3 -6 1.%,4-Trimethylbanzens

1B85H-33-7 THeromof lucremetbhane
1T050-07-0 1, 2-Dicmlorcschane-ha
2037-26-5 Toluene-DE

4EG-00~4 P-oromos luorobennens

Dage

Flage

a

01 <«f ol

Tah I: SET125-50L

CTlienk I0: WEF-WOR-1wWi-1

SnE: CTOl2-3

Exbracted by:

Extraclion Method: S5WS46 S030
Analyst: TTC

analysiz Method: BEWS46 22GDE
Lak Frep Batch: WE531443
rnics: uwgfl

Fesults oF POL
250 1a 1
i id 1
1400 14 3
1000 14 2
el 10 1
ZED 10 1
32%
Ba%
5%
al%
847750

Sample Data Summary A0000069

i
in
30
20
ic
io

Ad7.POL 2dj.MDL

[ S [ P R S



Tlient: Tetra Tech BES, Ine
?rnjEct: CTO 12 BREA Wallope

P Mo

Szmule Date: 12/09/58

Received Deka: 12/12/03
=xbracticn Datwe: L2/147408
Angliyaia Date: 17-DEC-24048 05:01
Report Date: 12/16730CH

¥atbrix: WATER

% Golids: NA

EATAHDIN AWMALYTICAL SERVICES
Report of Analytical Results

CASH Compound Flage
§570L-06-9  3Ed-Methylnhenol
HL-E0-3 Haphtha leoe B
367-12-4 2-Fluocraphenol
13127~8E-2 Pherol-04
4155-60-0 Wikrohenzens-os5
321-80-3 2-FLuprobiphmersy]l
1ig-7%-3 2,1, 6-Trigromophenol
1718-51-0 Terphonyl-014
Pz J1 of 01

lat Ih; SBT12E5-5

client ID: WEF-MOD-TH4-1

80E: CTo1zZ-3

Extracted by GH

Exrractiog Molhod: SWA2e 3510
Analvat: J03

Enalysis Mechod: SWELE HZT0RC
Lab Brep Batch: WEED045
nits: ugfl

Resuita DF FOL R4j.POL Ad].MDL

31 L.D G ] ]

240 1.0 ic 1z 2
48%
* BR%
+ gal
+128%
*R2E%
+ 5g%

GFIz0e P

Sample Data Summary A0000053



Client:; Tetira Tech NUOS5, Irx
Projocl:s OTO 12 HAEA Wallona

o Ho:

Sarple Date: 12,09 08

Regsived Dake: 1273i1/08
Bxtracticn Dete- 12714708
Enalysis Date: 17-DEC-Z008 17:05
Report Debe: 1273z /2003

Matrix: WATER

T Solida: N

EATAHDTN AMATLYTICAT SERVICES
Feport of Analytical Results

Flags

TASH Comporrmd
F5794-96-9 g4 -Methylphenol
51 -20-3 Naphl el cne
a87-Lz-1 ZoFlunroplernsl
13127-28-32  Fhenol-DeG
£155=E0=0 NiLrapenzens-oE
az21-60-8 2-Fluorobiphenyd
113-79-5 2.4, 0-Tribromophencl
1718-51-0  Terphenyl-Dl4
Fege 01 af 01

Lab Il: SBT12E5-50L

Clienk ID: WRP-WOD-TwWs-1

5DG: CTC12-3

Zxbracksd Py CK
Exbracticn Method:

2nalyst: JLP

AWeen 3510

fnalyaia Machod: SWa46 02790
Lab Prep Batclhi: WESY0LE

Taics: ug/L

Resulls
2B

izxn

44%

* 4%
TAE

%3

s0%

* GIY:

E3521.0

oF
2.
2

a

-

FQL AdS.FOL Adj.NDL
10 24 E
10 24 4

Sample Data Summary AR000054



|
TNORGANIC AWNALYSIS DATA SHEET

Lab Name: KataGdin Analytica] Services Client Field ID: WEFF-WOL-TW4-1

Matrix: WATER
Percent Sofids: 9.00

EDG MName: CTO2-5
Lab Sample IlY: 5B7125-043

Concentration Tnits : ug/L

CASNo. - Analyte

Concentration © () M DF Adjusied CRDL Adjosted MDE

TA40-38-2  ARSENIC, TOTAL

ChoInments:

135 i b a0 1.45

Batle 1D: E

FORMI - IN Sample Data Summary AD0G00SY



1
THORGANIC AWNAUYSEIS DATA SHEET

Lah Name: Katahdin Anslytical Services Client Field ID: WFF-WOD-TW4-1
Matrix: WATER SDG Name: CTO12-3
Percent Solids: 9,00 Lab Sample ITk: SB7I25-006

Coneentration Tnis 1 ug/L

CASNo.  Analyie

T440-38-2  ARSENIC, DISSOLVELD 133 M3 3 5.4 1.45

Caneentration € Q M DF Adjuséied CRDE Adjusted MDL

Botele [0 A

Commenis:

FORMI-IN

Sample Data Summary AD005030



KATAHDTIN AWALYTICAL SERVICES
Report of Znalvtical Results

flient: Tetra Tach NOS, Inc Tabk ID: 387173-7

Troject: OTD 12 WASAR W=llopa Clienlk ID: WFF-WAD-THS-1

o0 Mo S0G: CTDLZ2-3

Eample Dare: 12/10/0B Exbracted by

keceived bDace: Lifizf0e Extraction Mathod; @Wohas 5030
Extraction Date: Analvst: TTC

Enalyaizs Date: L7-DEC-2998 13:13 Bralysis Mabhod: ZWEAE BZEDE
Reporl Dala: 12/18/2008 Lah Prep Habch: WE5912%
Matrixz: WALTER Unita: ugll

% 5olids: MA

Chaady Competnd Flage Repulto DF BOL  Ad4j.POL 24j,MBL
F1-43-2 Henzens 9z 1.0 1 1 L.3
127T-LB-4 Tetrachlorostheine o 1 1.0 1 1 O.4
1330=234-7 K;.rlE'LEE fbatal) L 14400 1.0 3 a 4.3
msp-Xylensg E 7&0 1.6 b 2 o.7
9E-4T-5 o-Xylens E 250 1.0 1 1 qa.3
9E-53-4 i,2,4-Trimetinlbenzene E 220 1.0 1 1 .2
1988-53-7 DikromeE lunromethane Al
170E0-07-0 1, 2-Dichloroethane-D4 SR%
2AR37-28-5 Teluere-DA S2%
Ag0-00-4 P-Erpcoaofliuorobenzene Bay
Fage a1 o=f 0l Z4784.0

Sample Data Summary A0000Q017



FATAHDIN ANALYTICAYT, SERVICES
Report of aAnalvtical Resulis

Client: Tetra Tech NS, Inc Lah IO: 327173-707

Projeclk: CTD 12 NASA Wallops Qlient ID: WEF-WOD-THS-1

D HNo- SR5: CTo12-3

Sample Date: 12/10/08 Extracted by:

Recaivad Date: 12/12/08 BrEraction Method: ZWE4AE s03I0
Extracticn Date: Analyet: TEQ

Analysis Dake: 1B-DEC-2008 J0:a1 hnzlysis Method: SWE4E BIS0L
Eeport Dater 1271Efz008 Lab Frep Baich: WaS9ins
Maktrix: WATER Units: ugsl

% Sclid=s: Wo

CLoF Conpound Flags Eesulte )3 FOL  Adj.PoL R4Aj.MDL
T1-43-2 Spnzenes a4 10 1 14 3
127-15-4 Tetracrhlorogthiens i} i) 10 1 14 4
1330-20-7 Xylenzs [botall 1744 b 3 30 2
mip=¥Xylanas 1400 i 2 20 T
05-47-E a-Xylens Az0 a0 1 ac 3
95-g3-F 1.2,4-Triwethylbearen= Efaly] ~n 1 i 2
1ERB-53-7 Dibrooatlucramnsthane 9a%
170EC-07-0 3,2-Dichloroethane-Da Bay
Z037T-26-5 Tolusanz-CE EES
ABRL-00-4 P-EBronsef luarcbenzane n3%
Page a1 =f 01 E4A04 . I

Sample Data Summary A0000018



KATAHDIN ANALYTICAL SERVICES
Feport of Analytical Resulte

Clignl: Tetra lech HUIS, Inc Lah ID: SB7173-70E3

Brojesk: CT0 12 HASAR Wallops Ciient ID: WER-WOO-UIWI-1

PO Mo S80G: CTO012-3

Sample Date: 12/710/0H0 Extracted : K

Received NDate: 2712708 RBxtractios Metbod: SWHA4E 2510
Extrackion Dat=s: 12716/08 Analyst: JOE

analysis Date: 17-DIC-32008 2238 Analysis Metbhod: BWE4S 22700
Report Dabes: 1271&/2008 Lak Frep Batch: W255113
Matrix: WATER nicts: wglL

% Solids: HA

CREF Compound Flage heults IF FOL  Adj.FoL Adf.MDL
E5704=95-9 3&d-Metiyvlphenol o AR i e 2100 550
91-23-3 Haphthalerie aooee 10 o 2100 aGh
I6T-22-4 %-Fluprephencl al
13127-E8~3 TChenol -08 n
41G65-60-0 Witrobeazche-05 !
321-90-8 #-Fluorobiphemyl T
118-78-5 Z,<, 6-Tribromophenoi n
1%18-55-0  Terphenyl-01& o

Fage 01l &of D1 FALEE.D

Sample Data Summary AQ0000059



l
INORGAMIC ANALYEIS DDATA SHEET

Lab Mame: Katahdin Apalytical Services Client Field ID: WEF-WOD-TW3-1

Matrix: WATER
Porcent Sclids: 0.00

SNy Name: CT2-5
Lab Sample T0: SB7173-007

Congeeniration Tloits ¢ vafl

CASNo.  Analyie

F440.38-2  ARSENIC, TOTAL

Comments;

Cencentration C () M DF Adjosted CRDL Adjasted ML

12 M= 5 3.0 1.45

Bottla T13; A

FORMI-IN Sample Data Summary A0000097



1
TNORGANIC ANALYSIS DATA SHEET

Lak Name: Katakdin Analyiical Serviecs Client Field TD: WEF-WOD-TW-1

Matrix; WATER
Percent Solidu: 6.00

CASNo.  Analyic

SDG Name: CTOR2-3
Lab Sampie Ilk: SBET173-008

Concentration Units : ugL

Concegtration C 0 M DF Adjustﬁﬁ_{l‘i‘f_ﬂ. Adjusted MOL

7440-38-2  ARSENIC, DISSCLYED

Comments:

935 itk 5 5.0 [.45

Bottle TD; A

FORM1- I Sample Data Summary A0G00093



KATAHDIN AMALYTICAL SERVICES
Report of Analytical Results

Client+ Tebtra Taech MNO3, Inc Lak Th: BE7Z73-1

Project: £70 12 RhESA Wallops » Clisnk I0: HFF-WOD-TWe-1

B Mo Shiz; CTOIZ-3

Zanpls Nabe: 12710708 Exlkracted ky:

Feceiwed Dale: 312/12/08 Fxtraction Kethod: SWs46 S030
Bxtraction Date: Brnalyst: TTC

2nalysis Date: 17-DEC-2008 03:48 Aﬂalysis Method: SwWdie B2ECE
Report Date: 32/718/200& Lan Prep Bakehs HE53135
Macrix: WATER Uoits: ugfl

% Salids: K&

Cra% Compomda ' Flags Regulks DF PQL A4 .TOL AdG.MDL
¥1l-£3-2 BeENZEne L4 3.4 1 1 0.3
127-18-4 Tebrachlorasthene Lu} 1 1.4 1 1 0.a
L350-20-7  ¥vlenes {total) E BAG 3.4 K| 3 0.3
- Xy lenes E 621 1.4 2 2 .7
BE-d47 -5 uaxylane E 240 1.3 1 1 .2
9E-53-F 1,2, 2-Trimethylhensens 174 1.0 1 1 o.2
1859-52-7 Cibrowolfluoronsltlans Bay
17060-07-0 1,2-Diphloroethane-D4 aa%
2937-26-5 Tolusns-T8 0%
GBO-00-4a P-Bromoz luorolhenzeins TR
Page a1 <F 01 S54767 . D

Sample Data Summary A0000011



FATAHDIN AMNALYTICAL SERVICES
Report of Analytical Regulis

Cliens: Tetrza Tach NUS, Inc Lak T0: SB7173%-1DLEA

Projeco: CT0 13 MRSA Wallons Clipsk ID: WFF-WOD-THE-1

B0 Mo a1%E; CToLzE-3

Eample Dabe: 12/L0/08 Extracted by

Recaived Date: 12/1&/06 Extracticn Mathod: SWE4E 5030
Extraction Nate: mnnlyst: TTC

Aralysis Date: 17-LEC-Z008 23:38 Analysis Methoad: SWE46 B260E
keporc Date: 12/13/200B Lab Prep Batch: WE39204
Matrix: WATER Unirs: agfl

% Solids: EA

QRS Compound Flags Fesulte TF PQL Rdj.POL RA] VMDD
Ti-43-32 Henzene 47 11 1 10 K]
127-13-4 Taetrachlorosthene ] u 0 in 1 10 4
1350-20-7 ¥Xylenes [(total) 1500 in 3 0 3
- Ayienes 1z00 ip 2 20 7
15-47-8 a=Xylatie 430 LS 2 10 E]
GR-83%-¢ 51,2, 4-Trimethylbensans 410 ad 1 1a 2
1852-53-7 Dikromofluoromsthans Bo¥
17460-0%~0 1,2-Dichloroethane-Da BS%
20ET-26-8 Toluene~DE GER
£50-00-4 P-Bromaf luaorchenzens BTS
Page oz of b1 B4EQ:. D

Sample Data Summary A0000012



Cliapt: Tetra Tech MIS, Iac
Prnject: CTO 12 MASh Wallops

PO Moz

Sample Date: 12/710/0H

Recaiwved Date: 12/12/08
Ewrraction Date: 12/16/04
dmalysis Date: 15-DEC-2D01E 05:38
Ropart Date: 1271872004

Matrix: WRTER

% godide: WA

KaTAHDTH AWALYTICAL

Cand Coympound Flags
BS79£-895-0 Jid-Hethylohenol L}
GR-RG-3 Naphthaleme E
357-12-4 2-Fluzraophenol
13127-BE-3Z Fhenel-DS
4165-50-0 Witrchensbenc-35
321-8C-4 2-Flusrobiphenyl
1x5-79-5 2,4, . 6-Trikromophsncl
1718-51-4 Terphary:-024

Zage 0l of 01

Tzl 11;
Clienlk ID:
SCg: CTolz-3

Hxbtracted Lyw: EF

Hxtraction Mabhod: SWEdai 3514
Enalyrst: JO3

hnalyEis ¥ethad: 2WNE4E AA700
Lzl Prep RBabcll: WG5SI113
Tnits: ug/L

Resulte
10

70

6%

2E%

7% 4
101%
10E%
63%

G3szs8.D

SERVICES
Eeport oi Analytical Resulis

EB7173-1
WIE-FWOD-TRE~1

oF

POL ndd.POL Add.MDL
10 170 =
16 14 2

Sample Data Summary ADDGO055



Clipalk: Tetfra Tech MNOS, Inc
Project: COTO 12 MASAE Wallops

PO Moz

Eampla Date: 12/10/08

Heceived Dater La712/00
Extrantion Date: 12/5i5/08
ﬂnalysis DAarte: 1-DEC-20403 10:38
Revort Date: 12/18/3009

Matrix: WRTER

% Bolids: MA

EATAHDIN ANALYTICAL SEREVICES
Report of Analytical Results

Casf Compmatid Flags
E5784.55-9  3L4-Melhylobenol o
91-20-3 Haphihalans
1ET-12-4 2 -Fluaromhenol
13127-BA-Z Phspcl-DE
4lB5-c0-0 Nikrchenzens-D5
121-50-8 2-Fiunorahinhenyl
118-7%-5 2,2, 6-Tribromophsnal
171a-51-4a Terpheny)-DZ4
Dage 1z oz 01

Lak Th: SRTLY2-10L

Clicel ID: WEF-WOD-TWE-1

Sh6G: JTo12-3

Extracted by: KVF

Extractiocn Method: SWR4A 3510

mmtalyst: JLP

Englyeie Melthod: 2Waes 2700
lak Prep Batch: BESSLLE

Teits: uy/T

Resulte
49

400

a5E

24%

55%

-t

Ta%

EEY

F3513 .0

huic)
.0
5.0

FOL  Ad3.70L &43.MDL
10 a9 13
ic 49 a

Sample Data Summary ADQ0056



]
THMORGANIC ANALYSIS DATA SHFEET

Lab Wanie: Katehdin Analytical Scrviess Client Field IDx  WFF-WOD-TW5-]

Matrix: WATER
Percent Solids: 0.00

5D MName: CTOL2-3
Lzb Sample I: 5B7173-00]

Conecentration Units : ug'L

CASNo.  Analyte

Concentration © 0 M bE Adjusted CRDI: Adjnsied MDL

TAL0-38-2  ARSENIC, TOTAL

Comments:

B 977 M3 5 5.0 i 45

Bottle ITTx. A

FORDLL-IN Sample Data Summary A000D091



1
TNOTUGANEC ANALY SIS DATA SHEET

Lab MName: Katahdin Analytical Services Client Field 1: WFF-WOD-TWa-1

Matrix: WATER
Percent Solids: 0.00

SDG Mame: CTO2-3
Lak Sample IB: 537173-002

Concentration Units @ ng.

CASNo.  Analyte

Concentration C Q) M DF Adj_u_s:tn:d CRDI. Adjusted MDL

Td4-38-2  ARSENIC, DISSOLVED

Coammenty:

163 ME ] 50 .43

Baottle 10 A

FORMI-IN Sample Data Summary AB000092



1 Month Analytical Results



Cliegnt: Tebre Tech ¥O3, Inc
Srojaclk: CTD 12 FASA Wallops

Lo Heos

Eample Dale: 01714709

Receiwed Daka: D1/35/08
Extraction Date:

Pnaiysis Dalbe: 20-0RH-2009 1%:83
Report Date: 0L/27/2005

Mat—ix: WATER

KATAHDIN ANALYTICAL SERVICES
Report of Analytical Rezults

% Solids: HA
CRSE Compound Flags
Tl-43~32 Henzenes u
137-18-4& Tekrachloreebhansa u
133p-20-7 Aylenes (Lokal; o

s -¥ylensa i
$5-47-6 a-Xylene U
O5-53-§ 1.2, ¢-Trimethylbenzene n)
1BFA~53=7 Dibromofluorerethane
1LFRE0-07-0  1,Z-Dichlaroschane-Da
20i7-245-5 Taltene-LE
4ED-DO-£ r-Bromofluorohenzena

Pare 01 of 01

Labh Ib: 2QQ219-2

Client ID: WFF-WCD-15-MAZR-4
Bhe: CTOLZ -6

Exiracted by:

Extracticm Merhod: 2WEd4s 5030
Aralyst: J58

Enalysis Method: SWA46 A2&4T
Lah Prep Zatech: WEeCO10
Taits: ug/l

Resulte POL
1
1
e
e
1
1

e
oo oo oo

Sample Data Summary AD000005

L. X R FY I i o
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Clienk: Tetra Tech NS, Iac
Brodect: CTO 12 MASS Wallops

PO Ho:

Sample Tate: 01/ls/04

Fereived Dace: A1/15/08
Bxtvactios Dale: DL/18/09
ailalysis DRace: 1O-SAN-2009 21:55
Repart Dabte: 0172373005

Macrix: WATER

% Solids: NA

CASH Conpoard

Flag=

Fa79d-%5-9 Z&d-Mathylphensl (1}
91-20-3 Kephthalenes O
I5T-12-£ Z-Fluaoroohenol
15127-8g-3 FPhenol-IE
£185-E0-0 HMitrobenzens-Ds
321-60-B 2-Fluorabiphenyl
118-7%-E 2,4, 6-Tribromophenal
1718-51-0 Terphenyl-D14

Fag 0l =L 01

KATAADIN ANALYTICAL SERVICES
Eeport of Analytical EResults

Lab -I0: SC0219-32

fMlient ID: WEF-FOD-15-MA3R-1

SDE: CTO12-3

Extracted by: CE

Extraction Method: 5WE45 3510

Analyst: JLP

Enalisie Method: @wW8de B2TOC
Lab Prep Batch: WE5325%

Cnive: ug/T

Results
L]
|

3%
1%
* 43%
2%
5a%
7%

40457 .1

oF

I

FOL  Bdj.POE AdY.MDL
in 4 2
in 3 2

Sample Data Summary A0000049



1
INORGANIC ANALY SIS DATA SHEET

Lab Name: Katahdin Anzlvticat Services Client Field ID; WFFAV -1 5-MW3R-4
Moatriz: WATER SDG Name: CTO12-6
Percent Solids: 0.00 Lab Sample TT}; SCH219-003

Concentraiion Unifs : ugl

CASNo.  Analyte L Coneeptration () M DEF Adjusied PQL Adjnsted MDE
T440-38-2  ARSEWIC, TOTAL 145 1 WS i} 50 1.45
Botlie TIx: D
Comments:
FORMI-IN

Sample Data Summary A0000072



¥aTAHDIN AMALYTICAL SERVICES
Report of Anslytical Results

Clienkt: Tetra Tech HOS,
Projeck: COTO 1 MASA wWallops

B He-

Bample Date: B1/14/03

Beceiwved Date: 02013709
Extraction Nace:

Zralysis Date: 24-JRN-2003 13:22
Fepori Date: 01/27/2003

Matrix: WATEE

% Solids: MA

Inc

TasE Compesrid

TludZ-2 BenTone

127-158-4 Tetrachloroethens

1330-20-7  Hylenes (totall
m+p- Xy leans

H5-47-6 a-Xyvlene

95-R3 -6 1,2, 2-Trimethylbenzens

1BEH-53-7 Dibkromot luo=smet nanc

L7oE3-07-0 1,2-Dichlorcethane-D4

2037-26-5 Teluene-02

450-00-4 P-Iramof Lunroben s ene

Page

Flags

01 of o1

ILal ITy: 2C0219-1

Cliant ID: WEF-WOD-15-GEW7-4
SLG: CTolz2=5

Extracted by

Bxnrackion Melkhad: SWHLS S030
Aanalyso: J585

Analysis Meched: SWS4s 8260R
Lab Prep Ratoh: WEeJOLll
Tmiks: uglfl

Results oF
2

2

124

74

G4

54

108%
108%
6%

J4%

1

N
o R A =
- o= kW

BTN L v

Sample Data Summary AD0C0004
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Clienk: Tetra Tech NUS, =nc
broject: CTO 12 FASK Wallops

ED Ma:

Saronle Date: 01714705

Roraived Date: 01/15/0%
Extracticn Date: 01/f16/09
Enalwyzis Date:; 19-JRH-20403 21:13
Teport Date: 0172320049

Katrix: WATER

% So0lids: HA

FATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

CASH Compound Flags
EETHL-86-0  3&d-Mzbhylohangl i)
91-~30-3 Naphthalene
AGT-12-4 2-Filuocronhernonl
12127-88-3 Fhenol-DE&
418500 HNitrokhenzene-D&
FEl-al-8 Z«Fluorobiohenyl
11E-7%-5 %1, 6-Trilromsphenol
171B=51-0 Tarphanyl-Dla
Page 01 of 01

Lak IN: &CJ21s-1

Client ID: WFP-WOD-15-0d7-4

S0 CTOL2 -6

Extracled by: CB

Extraction Mechod: &SWHLs 3510

Bnalysk: JLE

hmalysis Mechod: SWEE AZTRC
Lab Prep BParch: WE59RSE

ifnits: wg/L

Resulte
11

1

40%

28%

59%

TE%

92%
Las%

G4d3se . I

PQL  Ad5.BOL Ad{.MDL
10 11 3
1n 11 2

Sample Data Summary AD000048



1
INORGAMIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field 1D: WFE-WOD-15-GW7-4
Matrix: WATER &S0 Name: CTOLZ-6
FPercent Solids: 0.0 Lab Saople 10: SC0219-001

Concentration Units : ngfl.

CASBNo.  Analyte _ Copeentration € Q) M DF  Adjusted POQL Adfusted MEL
7440-38-2  ARSENIC, TOTAL a7 MS 5 5.0 1.45
Bottle 1D: Lt
Commenis:
FORM 1-TN

Sample Data Summary A0000071



EATAHDIN ANALYTICAL SERVEICES
Report of Analytical Results

Qlienn: Telbra Fech WNOS, Inc
Froqjeok: 70 12 FRSE Wallops

] Mo

Samole Dete: 00714409

Receifved Dabe: 01715709
Extraciion LDake:

Analysis Late: 20-JAN-200% 20:27
Beport Dake: 0172772009

Malbrix: WATER

% S8nlids: N&

CAEH Compound Flageo
71-43-2 Lenzen:
127-10-4 Tekbrachlorookhene

1230-20-7 Eylenss (tovall
msp-Eylenes

BS-4T7-E o-Xylane

45-83-E 1,2,4-Irimethylbenzens

1368-532-% Nnibremef voromnethanes

17a60-07-0  1,2-Dichlaroethans-De

2057-26-5 Talugs -08

aa{-00-4 Z-Broauot luorchenzens

Fage 01 of ot

Ak ID: BCD218-3

Clienkt ID: WFP-WOD-TWI -4

S03E: CTC12-8

Extracted hy:

Exiraction Method: SWE4E 5030
Baalwvsts JS55

2aalysis Mechod: BEWN246 2606
Lah Frep Batch: W350010
nitz: ugfl

Reaults OF FQL Adj.POL 2d4j.MLIL
29 1

370
2740
a4
BG
105%
HAR%
F4%
40%

HH B PR
o R R S W
o s L e

H o R
P R R e R
IS Ry R AR

T3IQ7E.D

Sample PBata Summary AD0000006



EATAHDIN ANALYTICAL SERVICES
Feport of Analytical RHezults

Client: Tetra Tech HIS, Inc Lak ID: SCH219-30L

Drgyeck: CTO 12 NASA Wallops 2lienz ID: WFI-WAD-TH1-4

Fx Ma: BDEr CTO1Z-8

Szmple Date: 01/1£/04 Exrracted by:

Received Date: 01715408 Excraction Method: BWS46 5030
Extraclkion Date: Enalysk: J55

Mhnalysis Date: ZZ-JAN-Z003 15:£7 Enalysis Method: LGWA1E AZECT
Reporl Date: 4172772004 Lab Pres 2akch: WES0020
Mst=ix: WATER Tniks: ugfl

¥ Solids: NA

CAhER Compound ¥ilags Results LF POL  247.F0L 24j.MBEL
Tl-43-2 BEnEBLE 36 2.0 i 2 k.5
LET-18-4 Tatrachlorosbthens J 1 3.0 1 2 0.3
133G-20-7 Xylenes {Cobal) Sad 2.0 1 a 0.5

- Ay lenns 270 2.0 2 1 1
U5-£T-5 o-Xylene 339 a.n 1 2 3.5
95-F3-43 1,2,.4-Trimechylhenzens Bl 2. 1 2 &F.
18ER-53-7 Dibromaflusranekbhane &%
LR0en-07-9 1,2-Bichlorasthan=-P4 FEES
2037~25-5 Toluene-DE G4k
460004 P-Eraoaflucrobenzens R

Pace 01 oE ol T310B.E

Sample Data Summary A0000007



KATAHDIN AWALYTICAL SERVICES
Report of Analytical Results

Client: Tetra Tech W08, Inc Lab ID: SC0219-2

Progect: OTO 12 NRSR Wallope Client ID: WEF-WOD-TWl-=

B3 o anE: CLoLlZ-E

Sample Date: 91714/09 Extracted kw: OB

RFeceiwved Dabe: 0115709 Bxtracticn Mekhod: EWBAE 35140
Extraotion Daks: 01/1s/09 rpyalyst: JLP

nalysis Date: 19-JEN-2005 23:33 Analysig Method: SWBLE B2TLC
Repert Date: 0172372009 La2lr Prep Baboh: WES905%
Matrix: WATEH Unibks: ug/L

¥ Solids: A

CASi Compound Flags Resulta iy B, AAdd . POL AAj . MDL
B5794-96-% Had-Methylphenel o 11 1.0 10 1z 3
SE-20-7 Maphthalene 51 1.4 10 1i 2
3p7~1z-4 Z-Fluoranhenol 24%

13327-38-3 TFhenol-LE =%

4155-50-1 Nitrabenzens-DS S2%

321-g90-8 2-Flusreshig=zenyl BTE

11A-759-8 2,4, 6i-Tribromophenal BL%

1718-51-0 Terphenss ) -Ti4 102%

Jage gl of 41 34058.0

Sample Data Summary AGMK0DOS0



1
TNORGANIC ANALYSIS DATA SHEET

Lah Name: Xatahdin Analytical Services Clieni Field I WEFF-WO0-TW 1 -4
Matriz: WATER SDG Mame: CTO2-6
Pereent Solids: (L0 Lab Sample ID: SCH13-003

Coneeniration Yhits @ gl

CAS No.  Analyte Cunceniration C 0@ M DF  Adjusted I'QL Adjusied MDL
7440-38-2  ARSBENIC, TOTAL 223 [ F 5 3.0 143
Bottle i1 T3
Comments:
FORM - 1N

Sample Data Summary A0000073



l
THORGANIC ANALY 515 DATA SHEET

Lab Mame: Kataldin Apzlvtical Scrvices Client Ficld I: WFF-WGD-TW1-4

Matrix: WATER SDG Name: CTO2-8

Pervent Solids: 0.00 Lab Sample ID: SCOZ19-004

Conceniration Units : ug/L

CASNo.  Analyte Conceniration € Ll DF  Adjusted PQL Adjusted MDL

T440-38-2  ARSEMIC, DIS501.VED 193 WS 5 =R 1.45

Bottle 10 A
Comrments:

FORM 1- 1N
Sample Data Summary A0003074



KATAHDIN ANALYTICAL SERVICES
Report of Znalytical Results

Clipnk: Tecra Tech NUS, Inc Lzb ID: SC0219-5

Projeck: CTO 12 mASR Wallaps Clisnte I WER-WHORL-THIZ-4

PO o SnE: CTolzZ-6&

Sample Dakec: 03/14/0% Extractead by:

Peccived Date: 01715709 Extraction Method: SWBLE 5030
BExtrackion Jakbe: Analyat . J85

Analivsis Date: 20-JRMN-200% 20:-59 analy=is Mathod: EWEdE A260H
Fepart Dalke: 01/27/2003 Lab Prep Bakch: WEE00L10
Matrixz: WATER mits: ug/sl

¥ Solids: Na

CRE# Compronmed Flags Results DF POL 2dj.FOL 2d49.MDL
TL-4%-2 Ernd ere 12 1.0 1 1 a.3
1z27-18-4 Tetracrh:oroethens 1 1.0 1 1 0.3
1330~230-7 ¥ylanes thotal) B ali 1.0 a ! aq.3
o - Xy lenes ' E az0  L.D ’ 2 a.7
95-a7-5 o-Xylere 170 1.0 1 1 9.3
A5-B3-% 1,2,r1—TIimet'-:1.-_|,rlben3&=1e =11 1. 1 1 aJ.3
188Rk-53-7 Dibromof luoromechans CE
170e0-99-0  1,2-Dichloroztians-hd 4e%
2037=-26-5 Toluene-DA Gdy
1&E0-00-4 F-Bromoflaoxobenzene Q1%
Page a1 of al TIoTe. D

Sample Data Summary AQG00003



KATAHDIN AMNALYTICAL
Report of Apnalytical Results

Clicnlk: Tetra Tech HIEZ, Ing
Prmjact: 070 12 NASa Wallaps

b Mo

Sarpls Dake: 01/14/08

Kecsived baze;: 01,15/09
Exiraction Dabte:

Analysis DRee: A2-JRN-200% 16:18
Repork Date: 0L727,/200%

Kakrix: WATER

% Salids: NA

Cha# Commuavand
T1l-43-2 Benz=ne
1ET-18-4 Tetrachloroetnens

1330-24-7  XHyleres (total)
m+o-Eylenos

GR-LTF-8 a-Avlene

95-g3-8 1,2, 4-Trimetaylbeneens

1EER-53-7 Diororofluoromethane

LTOEG-37-0 L, 2-Dichloroesnane-Ld

2037-26-5 Toluene-DH

4E0-C=4 TeIrowofluorobenzenez

page

Flags

¥

01 of 01

Lak IL: SC0E1%-5DL

SERVICES

Clienk I0D: WEF-WOD-TH2-4

SI¥:: CTO12-6
Extraclad by

Frbtaction Methaod: SWEIE S03Q

analyst: JEE

Anslyais Method: 2WE4E 828090
-al Prep Batch: WEe0030n

Uniks: ugfl

Resulte

3%
al%
5%
21%

13109,

DF

BI B B BRI b B

L e R R . B R s

FQL 2d7.FPOL Adj.MDL

1 2 0.5
i ] 0.5
3 ) 0.5
2 £ 1

1 2 0.5
I ] C.5

Sample Data Summary A0000009



Clienk: Tetra Tech MNUS, Inc
Projeckt: OTQ 12 MASA Wallops

o Ma:

gample Date: 01/14/03

Freeeived Date: 01,15/409
Extractics Date: 01/16/0%
Enalysis Date; 1%-JAK-200% 23:20
Repart Date: 0172372002

Macrix: WAT=ZR

¥ Salids: NA

CLog CoRproand Flage
BETIA-%§-8 Fei-Methylphensl u
31-20-3 Hachbhalenea
FET-1R-2 2~Flunorapaenal
13127-48-3 FPhengl -D&
4165-60-1 Kitrobenzens-05
3z1l-g£0-H 2 -Fluorobiphenyl
11B-75-6 2.4, E-Tribramophensl
1718-53-1 Texpheryl -D14
Padge 01 of 01

EATAUDIN AWMATLYTICAL SEEVICES
Report of Analvytical Results

Lan ID: SC0E1%-5

Client ID: WRP-HOD-EWZ-4

EDE: CT312-3

Extracted Ly: CR

Extracbion Methnd: sws4s 2510

Analyskb: JLP

Analysis Method: &Wa4s sSz70C0
Lah Prep Batch: WE59853

Tnitg: ugfL

Fagults
12

130

27

e

0%

baw

7%
113i%

3453 .1

POL  AA7.BOL AdJ, MO
1a 12 3
10 12 2

Sample Data Summary A0000051



1
THORGANIC ANALYSIS DATA SHEET

Lab Mame: Katahdin Apaiytical Services Client Fieli ID); WFF-WOD-TW -4

Mairix: WATER
Percent Solids: 0.00

CAS No. Anql_jrt_e

BIMG Name; CTOlZ2-6
Lab Sample TD: SC0213-003

Ceancentration Units : ug/L

Conceniration €} M DF  Adjusted PQL Adjusted MDL

7440-33-2  ARSENIC, TOTAL

Commenis:

10,3 LS 5 30 143

Battle 10: [

PORM E - I
Sample Data Summary A0000075



WATAHDTW ANATLYTICAT SERVICES
Raport of Analytical Results

Client: Tetra Tech HUS, Inc
broject; TG 121 NASA Wallops

20 Ko

dample Date: 01714708

Feceived Dete: 01715704
Zxtraction Dale:

mnalysig DeEe: 20-JAN-2309 21-3t
Repart Date: DLS2T/2008

¥abtrix: WATER

¥ Salids: KR

Casd Coppeund
71l-43-2 Brnsens
127-1E-4 Tetrachl orostbhene

A33A-20-7 mylernes lbokal)
mep-Xylenss

BE~1T7rE a-Fvlers

EERL 1.2, 4q-Trimethylpenzene

1BREB-%3-7 Cibrooofluorznsthane

170E6-97-0 L,2-Dichlorcethana-Dd

2037-26-5 Taluengs-Da

dah-00-4 E-3rcncfinoroben zane

Page

i of 01

Lak IL: S5002108-4

Cliank ID: WFF-WoD-TW3-4

S50¥3: CTO1z-6

Foccractied b

Errracrion ¥ebthoad: SWSLR 5934
Analyst: JEE

Rﬂalysiﬁ Methocl: EWS4E B2GCE
Lab Prep Satch. HERdoLl0
Toits: ug I

Regults  DF POt Ad§.POL Adj.MDL

B3 1.0 1 1 q.3

O.E 1.0 1 1 a.2

40 1.4 3 3 .2

2E0 .0 2 2 k.7

170 i.q 1 1 C.3

120 1.4 1 1 [
100%
ge%
a95%
38%
TINAI.D

Sample Data Summary A0000010



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

Clieng: Tecra Tech NOS, Inc Lah ID: SC021%-80L

Drojact: ©I0 12 WASA Wsllops Clipnt IG: WEP-ROD-THL-4

B Wi: ERGE: CToOlZ-E

Eample Dabe: (L1409 Extracoed by:

Feceived Dabce: QL/13/0% Exbracticn Mechod: SWS4e 5030
Extraccion Dete: Pnaliyat: J58

Bralyels Dabg: 22-JaM-2{0%9 16:51 Analysis Method: EWA46 BREDE
Eeport Dabe: CLf27/z00% Lalk Prep Babtch: WEAS0080
Matriz: WATTER Unitz: ug/l

% Zolida: MA

CASH Compaund Flags Regults LF POL  A247.POL Ad75.MDL
T1.43-2 Benzene 114 10 L an 3
127-1a-4 Tetrachlorastnene u 10 10 1 in 2
1330-29-7  Xyilenss (Lakal) 870 10 3 0] 3

m+p-Aylenes 90 1o 2 20 T
SE-47-4 o-Xylene z0o0 1o 1 in k|
G5-B3-8 1,2,4-Trivsthylkenzene 154 10 1 i 2
1BGEH-53-7 Dibromofluoromezhane az2%
17060-07-0 1,2-Dichlorostnans-D4d 29%
Z0AT-2E -5 Toluene-DS Y
aAg0-00-4 P-Bromaf luarabenxone a1

vage 0l oy 01 T3ilp.O

Sample Data Summary A0000011



Clisnc: Tetra Tech WS, Inc
Frojeck: COFTD 12 WRER Wallops

PO Mo

Sample Dalke: 01/14/0%

Receiwed Date: 01/15/09
Extrantion Dace: 01/16/0%
Analwyais Datm: Z0-JN-2Z2005 0{O:02
Reparl Date: 071/237/3009

Mabtrix: WATER

% Solide: HNA

CASH Compound Flags
EE734-55-9 2gd-KelLhylnhenol o
2L-20-3 Maphthalens
1eT-12-4 2-Tivoropnhenod
13127-88~2 FPhetel-Da
41R5-64-0 Witrghenzene-D5
121-6C-8 A-Fluorohinhenyl
11d-THa-5 2,4, 6-Trinronopicnal
171A-53-0  Terphsnyl-Did
Page 01 of 0C

FEATAHDTIN ANALYTICAL SERVICES
Feport of Analytical Results

Lab ID: 3C02I9-5
Client ID: WEFF-WOD-THE-4

8D3: CTolZ-a

Extracted bvw: CB

Extracticn Methed: SWa4s 3510

Enalysc: JLP

Analysis Merhod: SWE4s 527000
Lab Prep Batch: WEEasss

Unlcs: ug/ft

Repulbp
i

110

£B%

JB%

T6%

BEa%

5i%

bo%

Gebal.o

o
1.0
1.0

FOL  Adj.POL Adi.MDL
1o ic 2
10 ic 2

Sample Data Summary A0000052



]
IMORGANIC AMALYSIS DATA SHEET

Lap Name: Katahdin Analytical Services Client Field TD: WFF-WGD-TW3 4
Matrix: WATER 5D Names CTO12-8
Percent Solids: 0.00 Labh Samgple 10 SC021%-006

Conecentration Units : ng/l

CASNo.  Analyte Coneentralion € € M DE  Adjusted POQL Adjusted MIYL

744382 ARSEMIC, TOTAL 5r.4 WS 5 ] 1.45
Bottle 10: D
Comments:
FORRMT I - I

Sample Data Summary A0000076



]
TNORGANIC ANALYSLS DATA SHEET

Lab Name: Katahdin Analytical Services Clicut Fiefd TD: WIF-WOD-TW3-d
Matrix: WATER S5 Name: CTO2-6
Pereent Solids: 4.00 Lab Sample 1D: 3C0219-007

Concentration Units @ ug/L

CASNo.  Agpalyte Cencentration € () M IF  Adjosted POL Adfusted MDL

T440.38-2  ARSEWIC, DISSOLVED 0.0 WS 5 50 I.45
Bottle 1D A
Comments:
FORM 1-IN

Sample Data Summary A0D00077



KATAHDIN ANALYTICAL SERVICESR
report of Analytical Results

Tlient: etra Tech WIS, Iac
Sroject: CTD 12 MASA Y=llopa

ol Mo

Sample Dalwe: 0171e/0%

Beceived Date: 01715/0%
Extraction Date:

Angalygie Datem: Z0-FAN-I0GR 2303
Repors Date: 0172772009

Matrix: VWATER

% Solids: HA

TLoH Compornd
T1-43-2 r=1h i i T
127-15-4 Tetrachlorasthens
13340-20-7 Xyienss [(botal)

- Xylanes
FE-47-6 n-Kylena
AE-55-F 1,2, 4-Trimethylbenssne
1855%-53-7 DibrescE luoromechans
1ITad-a7-¢ 1, 2=-Dishlaoroethans-Da
2037 -26-5 “t'n]uene-DA
4p0-00-4 P-Broact lugronenzans

Tage

Flag=

H B H o

01 af ©1

Lap I0: LS002:0-4

Clieal ID: WEFF-WOD-TA2-£

Shiz: CTO132 -4

ExLracted Tyr:

Extraction Method: SWB44 5030
Analvet: J55

Analysis Molbhod: SWEde G26082
Lab Prep Eatcn: Wis0010
Unilbs: wgle

Results DF
13241
o4
7449
534
244
1143
go%
EL:LY
3%
g9%

1

H =2 R R e
I ==
= H MW

TI0AL D

Sample Data Summary A0000012

HOH Rl

Lo B e [ o R )
[C I TR R R TV Iy LIS Y

POL  Adj.POL Ad5.MDL
o,



KATAHDIN ANALYTICAL SERVICES
Report of Analytical Results

2lient: Terra Tech IS5, Inc
Frgject: CTD 12 MREA Wallops

B Ha:

Sazple Date: 01/1470%

Repsived Dace: D1/15/09
Exkracticn Date:

AnalyEis Dakte: Z3-JAN-Z2000G 1/:43
Feport Nate: 01737/2005

Makrix: WATZR

% dolids: HA

Casd Compoumd

71-42-2 Benzalle

1E7-1B-4 Tebtrarhlorostbhetne

133Q-30-7 Mylenes (zokal)
ml-a-Xyenss

45-47-8 oKy lens

O5-B3-& 1,2, 1-Frimethylbenzens

18558-53-7 Dibramoflucronethans
17460-07-0 i,2-Dichlorasihane-04d
AN37-26-EB Toluene-DE

£30-00-¢& P-Bramoflucrohenzens

Faga

Flags

u

01 wE 01

Laky IBk: SC0219-80E

Cliens ID: WFF-WOD-THA-4

SDE: CIOLE-G

Extracked Fos:

Extracticn Mechod: SWER4E SO034
Aralwak: J55

Enaliymis Mechod: SW24e 32603
Lal Prep Batch: wWEs00EQ
Trita: ugfl

Eagulkbs oT BOL  A4dj.FOL Adj.dIL
100 z0 1 20 =1
0 0 J. Al S
Q00 20 3 al 5
EED zZ0 2 L[ 14
250 20 1 an 5
1z0 20 1 a0 5
5%
91%
6%
0%
TH111 .1

Sample Data Summary A0000013



Clipmt: Tecra Tech NS, Iec
Projece; CTO 12 MASA Weilops

0 Mo

Hanple Dace: 01714709

Received Dace: 01735/0%
Bxtraction Date: di/Lef03
analysis age: 20-02N-2009 00:dd
Report Date: 91/23/200%

Matrix: WATER

¥ Boliids: N&

Y= Compannd
EETOL-A5-9 IEt-Melhylphencl
91-20-3 HMaphrhalens
AET-E2-4 2-Fluorophenal,

13127-84-3 Fhenal-D&

41g5-50-0 Hicrohenzense-05
321-60-8 2-Fluorchiphenyl
11B-79-% 2,4, e~Tribronophensl
171B-51-0  Terphesyl-Ll4

KATAHDIN AMALYTICAL SERVICES
Report of Analytical Results

Flags

Page 0% on gl

Lek IR SC0R33-@

Clienl ID: MPF-WOD-TH4-2

Shiz: CTOH2-§

Exlrarted ™r: CE

Exkraction Methad: SMR4g 3514
Analyst: JLP

fnalyeis Method: SWA4E 82700
Laly Pren Batch: WEE4859
Unitw: ug/L

Regulls DF PRE  Ad].POL nAG.¥RL

13 1.0 1a 11 3

B3 L. 14Q 11 2
caey
w 2p%
EES
oB
*131%
RO

G40E1.D

Sample Data Summary ABD00053



|
TNORGANEC ANALYEIS DATA SHEET

Lak Name: Kalzhdin Analytical Services Client Field ID: WFF-WOD-TW44
Matrix: WATER SDMG Name: CTO1Z-6
Percent Solids: 0.00 Lab Sample I 5C02 19-008

Concentralion Units @ ngfl

CASNo.  Apalyte Conceairation € Q M DF  Adjosted POQL Adjusted MDI.

T440-38-2 ARSEMIC, TOTAL 203 % S 3 541 145
Bottle 0. D
Comments:
FORMI[-1N

Sample Data Summary A0080078



RATAHDIN ANALYTICAL SERVICES
Report of Bnalytical Results

Client: Tetra Tech NS, Iac Lab ID: EBEC021%-%9

Project: OT0 11 NASA Walilops Client 111:; WEP-WCD-THS -4

PO M LoE: CTC12-E

Sample Deke: 01714708 Extracted bw:

Fecelved Date:; 01/15/09 Extrackicn Msthod: BwWads 5030
Extragcion Dalo: analyas: J55

Bnalysis Mabe: 22-FAN-200% 19:409) aralysis Machod: SWBzs 42502
Report Dabe: DL/27/2009 Lat Prep Bateh: WZECODAD
Matriz: WATER mits: ug/l

% Solids: HA

onaH Caraound Flags heanlta DF POL  Ad.POL Ad4.MDEL
Fl-43-2 LBenm=ne 20 1.4 1 1 0.3
127-18-& Tetrach]l proethene T 0.4 1.4 1 1 0.2
1330-20-7 ¥wlienes (Coval) 144 1.0 3 3 0.2
m+psEylenes 314 1.4 Z 2 a.7
35-47-E o-rylens iz4 1.C 1 1 g.3
85-E3-E 1,2, ¢-rrimethylbenz=ane a5 lL.o 1 1 a.2
1868 -531-7 Dibramofluoroonethans Ba%
i70e0-07-4 1, 2-Nichloroethsne-Da B7%
2037-25-5 Foluens-Dd 0%
AE0-00-4 P=Brooa[Tunrobenzenes BRS
Page 0Z of 01 T3114 L+

Sample Data Summary A0000014



Clienc: Tebra Tech MUIS, Inc
Project: CT0 L2 MASA Wallonsg

B> mNo:

Sample Dare: 01/14/0%

Eeceived Date: 0i/f15/09
Extracbion Date: 01/18/0%9
}'malysis Date: 20-J2MN-200% D1l:26
Reporb Date: 0172272009

HMatrix: WaTER

% Sclide: MA

KATRAHDIN ANALYTICAL ZERVICES
Report of Analytical Regults

CAEHF Coppound Flags
E5794-96-2  3&d -Methylphenol i
aL-20-2 Haplhithzlede
3687-12-4 2-Fluaraophenol
13127~823-32 Phenol-Tw
4165-50-0 Mikrchenzens-T5
3321-60-49 2 -Fluarckiphenyl
115-75-6 2,4, &-Trikromncpherol
1718-51-0 Terphenyl-D14
Tage i =f 01

Lab ID: SC0218-3
Client IL: WEF-WOD-THWE-2

SD¥3: CROLZ-E

prxtracted kv CE

Ewtraction Method: SWE4E 3510

Analyst: JLE

Enzly=is Mecthed: SWass 2270C
Labt Prep Fabch: HNESSERS

Units: wg/L

Rasults
i

Ta

aag:

a5k

G2%

59%

95%
104%

GLLE2. D

BF

I

POE Add.POL Rdf.MIL
10 i 2
10 | 2

Sample Data Summary AG00054



1
[NORGANIC ANALYSIS DATA SHEET

Lab Mame: Katahdin Analyvlical Services Clent Field ID: WFF-WOD-TW3i-4
Matrix: WATER S0 Name: CTON2-6
Percent Solids: 0.00 Lab Sample [D: SC02 ) 0-0]0

Conceatration Unifs = ug/T.

CAS No.  Analyte Concentration C 9 M DF  Adjusted FQL Adjusted MBDL

T440-38-2  ARSENIC, TOTAL 728 S 3 3.4 1.43

EBoitle TD: [

Comments:

FORM I - 1IN

Sample Data Summary A000DDTS



1
INORGANIC ANALY SIS DATA SHEET

Lah Name: Katakdin Analyiical Services Client Field TDx WFE-WOD-TW3-4

Matrix: WATER
Percenl Solids: 0.00

CAS No. _ Annl}r_te_

S Name: CTO12-6
Lab Sample ¥0: SC0219-010

Concentration Unils : ugfl.

Concentration C @ M DF  Adjusted POLAdjusted MDL

T440-35-2  ARSENIC, TNSE0LVED

Comments:

2.0 i ! 30 1.45

Bottle 10- A

FORM1-IN
Sample Bata Summary A00H0080



EATAHDIN ANALYTICAT SEEWICES
Report of mnalytical Results

Cliant: Tebra Techi HOSE, Inc Lab To; SC0213-11

Project: CTO 12 NRSAE Wallcps Client IL: WEFP-WOD-THG-

D Ho: ghE: CTHL2 -6

Zarple Date: 0L/S14,/09 Exbracted oy

Reeeived Date: 01715704 Srrvaction Metnod: SWE4E SO30
Extracticn T=ke- Enalysl: JS&

Enslysis Date: 22-JAN-Z008 12:33 Analwvaie Method: SWEQAE BIRIE
Rgporh Date: 0172772009 Lab Prep Batchl: WIE0020
Kabrix: WATER Units: v/l

% Selids:r KA

Cha Compound Flags Results OF BOL  Rd{.POL Adj.MDL
Tl-43%-2 enzena L6 1.4Q 1 1 0.2
127-1i2-4 Tecrachlorosethens T 0.3 1.a 1 1 0.3
L330-20-7 Xylen=s (Lakal) E g14a 1.0 3 1 0.2
mtp-fylen=s E ] 1.0 2 Z n.T
Q=47 u g o-Xylenes E 2484 1.0 1 1 0.3
AL-§3-4 1,2, 4-Trimetyllenzens 150 1.0 1 1 0.2
1H5E-53-7 HibromeE Luoromet hane 83%
17060-0%-0 3,2-Dichloroethsne-De 1%
2037-26-5 Taluens=-08 gz%
agg-00-4 P-Exromoflynrobenzens 9a%
ey 0l «f 01 T3ll5.0

Sample Data Summary AG000015



KATAHDIN ANMALYTICAT., SERVICES
Feport of Analytical Results

Client: Tetra Tech MNIS, Inc Lab ID: SC021%-110L

Project: COTO 12 MASh Wallops Client IN; HPP-WOM-7HE-1

PO Ma: ZDE: CTO2-6

Sample Date: 91/1470% Extracted by:

Received Date: 01/15/0% Exirackion Mathod: SWads S03p
Extraction Date: Bnalyac: J55

Anglysis Date: 23-JAN-2009 15:47 2oalysis M=achod: SWE4AL A2608
Deparl Date: 41/27/2009 Lah Prep Bakbch: WGEO013E
Mactix: WATER onits: ugll

¥ Solids: WA

o122 Compeoured Flags REesulks DF POL  Ad5.POL AdY.MDL
T1-43-2 Beneens kK 10 1 1.0 S
127-18-19 Tetrachloroethens i 14 1@ 1 10 a
1330-~20-7 Xylenes ttotal) 1200 1o a an 3

D -EyiEmnes 240 Lo 2 20 7
YE-47-6 o-Kyleoe 340 10 1 10 3
BE~g3-G 1,2, 4-Trimathylbensens 130 10 1 10 b
1RER-53-7 Dibronofluozomsthans 3%
Lroan-047-0 I1,2-Lichlorosethans-Td 91%
2037-25-5 Tolusnge-0H 96%
AE0-00=4 P-Aronciluorobsnzene 97%

Page 0l ot 41 Til3p. O

Sample Data Summary AD000O016



Client: Tecra Tech NOS, Ine
Froject: CTO 12 MASS Mallops

oo Ho:

Semple Date: 0LF14/00

Recaived Dace: 01/715/09
Fybraction Dake: 17L& 09
Enalysis Date: 20-JaX-2{403 02:09
Report Date: 0172372005

Matrix: WAT=R

% Solids: No

Casd Congouand
55794-%6-9 Z&d-Mebhylphenol
8l-z20-3 Haphthalens=
3e7-12-4 2-Fluarcphenal

i31z27-B8-3 Phanol-De

4185-E0-0  Hicrchenzens-D5
321-60-8 2-Fluorohiphenyl
1319-79-13 2,4, &~-Trikromophenal
17:8-51-0 TErphEnyerIé

KATAHDIN ANALYTICAL SEREVICES
Feport of aAnalyitical Results

Flays

Page 01 of 01

Ity ID: 8C0215-11

Client ID: WF-WOD-TWS-4
a2 CTolzZ-~E

Errracted by: CB

Bxiraction Mebhed: SHE4E 35140
2nalysi: JLP

2nalyzi=s Metbod: SWBL5 S270C
Lal Prep Batch: WESHAED
Tniks: ug/L

rezults )y Pt ad].FOL AA] . MOL

1T in 11 3

230 14 i1 2
149%
T 43%
%
ba%
IDEY

LER

[
L= I

G£DE3.O

Sample Bata Summary A0000055



1
INORGANIC ANALYSIE DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ITx WFF-WOD-TW6-4
Matrix: WATER SDG Mames: CTON25
Percent Solids: (.00 Lab Sample Iy, SC0215-012

Concentration Units @ ug/L

CASMNo.  Analte Copcentration € ) M OF  Adjwsted POL Adjusted MDL

T440-38-2  ARSENIC, TOTAL 118 M5 5 R 143
Bottle [D; T2
Comments:
FORMI-IN

Sample Data Summary A0000081




APPENDIX B

ORC ADVANCED®CALCULATIONS



ORC Advanced Design Software for Grid Applications Using Slurry Injection August 2004
Regenesis Technical Support: USA (949) 366-8000 www.regenesis.com
Site Name: Wallops Island
Location: WOD
Consultant: W. Wright
Estimated Plume Requiring Treatment
Width of plume (intersecting gw flow direction) 52 ft
Length of plume (parallel to gw flow direction) 162 ft ﬂ2
Depth to contaminated zone 20 ft
Thickness of contaminated saturated zone 10 ft
Nominal aquifer soil (gravel, sand, silty sand, silt, clay) sand
Total porosity 0.33 Effective porosity:
Hydraulic conductivity 25 ft/day cm/sec
Hydraulic gradient 0.005 ft/ft
Seepage velocity 182.5 ftiyr ft/day
Treatment Zone Pore Volume 27,799 it® gallons
Dissolved Phase Oxygen Demand: Contaminant Conc. Contaminant Mass Stoichiometry (wt/wt) ORC-Adv Dose
Individual species that represent oxygen demand: (mg/L) (Ib) O,/contaminant (Ib)
Benzene 0.25 04 3.1 8
Toluene 0.00 0.0 3.1 0
Ethylbenzene 0.00 0.0 3.2 0
Xylenes 1.70 2.9 3.2 56
MTBE 0.00 0.0 2.7 0
cis-1,2-DCE 0.00 0.0 0.7 0
Vinyl Chloride 0.00 0.0 1.3 0
Naphthalene 0.40 0.7 3.2 13
1,2,4-Trimethylbenzene 0.30 0.5 3.2 10
Reduced metals: Fe'? and Mn*? 20.00 347 0.1 20
1,2,3-trimethylbenzene j <- pull-down menu

Measures of total oxygen demand
Total Petroleum Hydrocarbons (see pull-down for Koc) 0.00 0.0 3.1 0
Biological Oxygen Demand (BOD) 0.00 0.0 1.0 0
Chemical Oxygen Demand (COD) 0.00 0.0 1.0 0
Parameters for Sorbed Phase Oxygen Demand:
Soil bulk density glem® = 110 Ib/cf
Fraction of organic carbon (foc) range: 0.0001 to 0.01
(Estimated using sorbed phase = foc*Koc*Cgw) Koc Contaminant Conc. Contaminant Mass Stoichiometry (wt/wt) ORC-Adv Dose
(Adjust Koc as necessary to provide realistic estimates) (L/kg) (mg/kg) (Ib) O,/contaminant (Ib)
Benzene 123 0.06 0.6 31 10
Toluene 267 0.00 0.0 3.1 0
Ethylbenzene 327 0.00 0.0 3.2 0
Xylenes 298 1.01 9.4 3.2 177
MTBE 12 0.00 0.0 2.7 0
cis-1,2-DCE 80 0.00 0.0 0.7 0
Vinyl Chloride 2.5 0.00 0.0 1.3 0
Naphthalene 1000.0 0.80 7.4 3.2 140
1,2,4-Trimethylbenzene 884.0 0.53 4.9 3.2 93
Measures of total oxygen demand
Total Petroleum Hydrocarbons 373 | 0.00 0.0 | 3.1 | 0 |
Summary of Estimated ORC-Adv Requirements Dissolved Phase Sorbed Phase Additional Demand Total

ORC-Adv Demand ORC-Adv Demand Factor ORC-Adv Demand ORC-Adv Cost

(Ibs) (Ibs) (1t0 10x) (Ibs)
Total BTEX, MTBE, etc. = 107 420 5.0 2,635 $22,525 <-
Total Petroleum Hydrocarbons [ 0 0 2.0 0 $0
Biological Oxygen Demand (BOD) - 0 0 2.0 0 $0
Chemical Oxygen Demand (COD) e 0 0 1.5 0 $0
Required ORC-Adv quantity (in 25 Ib increments) --- pounds ORC-Adv
Delivery Design for ORC-Adv Slurry
Spacing within rows (ft) 15.0 feet Slurry Mixing Volume for Injections
# points per row 4 points/row Pounds per location 60
Spacing between rows (ft) 15.0 ft Buckets per location 24
# of rows 11 rows Design solids content (20-40% by wt. for injections) 30%
Advective travel time bet. rows (days) 30 days Volume of water required per hole (gal) 17
Number of points in grid 44 points Total water for mixing all holes (gal) 741
ORC-Adv application rate 6.0 Ibs/foot Simple ORC-Adv Backfilling: min hole dia. for 67% slurry 4.1
Total ORC-Adv required 2,650 Ibs of ORC-Adv Feasibility for slurry injection in sand: ok up to 15 Ib/ft (ok)
Feasibility for slurry injection in silt: ok up to 10 Ib/ft (ok)

Project Summary Feasibility for slurry injection in clay: ok up to 10 Ib/ft (ok)
Number of ORC-Adv delivery points (adjust as necessary for site) 44
ORC-Adv application rate in Ibs/ft (adjust as necessary for site) 6.0
ORC-Adv bulk material for slurry injection (Ibs) 2,650
Number of 25 Ib ORC-Adv buckets 106.0
ORC-Adv bulk material cost 8.50
Cost for bulk ORC-Adv material $ 22,525
Shipping and Tax Estimates in US Dollars
Sales Tax rate: 0.00% $ -
Total Material Cost $ 22,525
Shipping (call for amount) $ =
Total Regenesis Material Cost $ 22,525
ORC-Adv Slurry Injection Cost Estimate (responsibility of customer to contract work Other Project Cost Estimates
Footage for each point = uncontaminated interval + ORC-Adyv injection interval (ft) 30 Design $ -
Total length for direct push for project (ft) 1,320 Permitting and reporting $ -
Estimated daily installation rate (ft per day: 300 for push, 150 for drilling) 300 Construction management $ =
Estimated points per day (10 to 30 is typical for direct push) 10.0 Groundwater monitoring and rpts $ -
Required number of days 5 Other $ =
Mob/demob cost for injection subcontractor $ 400 Other $ =
Daily rate for injection subcontractor ($1-2K for push, $3-4K for drill rig) $ 1,500 Other $ =
Total injection subcontrator cost for application $ 7,900 Other $ =
Total Install Cost (not including consultant, lab, etc.) $ 30,425 Total Project Cost $ 30,425

Regenesis ORC and ORC Adv Imperial Soft Ver 3.2, 3/6/2009

pounds
buckets

gallons
gallons
inches



APPENDIX C

ORC ADVANCED®MIXING & INJECTING INSTRUCTIONS

(As retrieved from Regenesis’ Website.)



P
REGENESIS

DIRECTIONS FOR ORC Advanced™ SLURRY MIXING

1. Open the 5gdlon bucket and remove the pre-measured bag of ORC Advanced (each bag contains 25 lbs of
ORC Advanced).

2. Measure and pour water into the 5-gallon bucket according to the desired durry consistency (adurry caculation
table is available on the Regenesis software in the Appendix tab):

% Solids Quantity of ORC Advanced Quantity of Water

(Ibs) (gal)
© 25 16
©0 25 2.0
> 25 25
>0 25 3.0
i 25 3.7
40 25 45
» 25 5.6
30 25 7.0
2 25 9.0
20 25 12.0

3. Add the corresponding quantity of water to the pre-measured quantity of ORC Advanced.

4. Use an appropriate mixing device to thoroughly mix the ORC Advanced and water together. A hand-held drill
with a “jiffy mixer” or a stucco mixer on it may be used in conjunction with a small paddle to scrape the bottom
and sides of the container. Standard environmental surry mixers may aso be used, following the equipment
instructions for operation. For small quantities, the slurry can be mixed by tend if care is taken to blend al
lumps into the mixture thoroughly.

CAUTION: ORC Advanced may settle out of slurry if left standing. ORC Advanced eventualy hardensinto
a cement-like compound and cannot be re-mixed after that has occurred. Therefore, mix immediately before using
to ensure that the mixture has not settled out. Do not let stand more than 30 minutes. If amechanica durry
mixer atached to a pump is being used, the materiad may be cycled back through the mixer to maintain durry
suspension and consistency.

1011 Calle Sombra - San Clemente, CA 92673 - tel: 949.366.8000 - fax: 949.366.8090

tech@r egenesis.com - www.r egenesis.com




REGENESIS

Oxygen Release Compound (ORC®)
&
Advanced Formula Oxygen Release Compound (ORC Advanced )

INSTALLATION INSTRUCTIONS

SAFETY

Pure ORC and ORC Advanced are shipped as fine white and pale yellow powders, respectively. ORC is
considered to be a mild oxidizer while ORC Advanced is considered an oxidizer therefore both products
should be handled with care while in the field. Field personnel should take precautions while installing
either the ORC or ORC Advanced product. Typically, the operator should work upwind of the products
as well as use the appropriate personal protection equipment (PPE) which includes eye, respiratory
protection, and gloves as deemed appropriate by exposure duration and field conditions. In addition,
personnel operating the field equipment utilized during installation activities should have appropriate
training, supervision and experience.

GENERAL GUIDELINES

ORC/ORC Advanced can be installed in the contaminated saturated zone in the ground utilizing hand-
augured holes, direct-push, hollow stem augers or air/mud-rotary drilling techniques. For optimum
results, the ORC/ORC Advanced slurry should be installed across the entire vertical contaminated
saturated thickness, including the capillary fringe and “smear zone.”

Two general approaches are available for installation of these products. The first is to inject the
ORC/ORC Advanced slurry through direct-push drive rods across the contaminated saturated zone and
the second is to backfill the application points with the ORC/ORC Advanced slurry. Using the injection
method should increase oxygen dispersion in the zone of interest over the life of the project because the
ORC/ORC Advanced slurry affects a larger zone right from the start. If the backfill method is used more
time may be required for the completion of the remediation process because oxygen distribution will be
most likely be less.

It is important that the installation method and specific ORC/ORC Advanced slurry point location be
established prior to field installation. It is also important that the ORC/ORC Advanced slurry volume and
solids content for each drive point be pre-determined. The Regenesis Technical Services Group is
available to discuss these issues. The Helpful Hints at the end of these instructions offers relevant
information. Further information regarding ORC/ORC Advanced is available on the Regenesis website at
WWwWw.regenesis.com.

1011 Calle Sombra e San Clemente, CA 92673 o tel: 949.366.8000 o fax: 949.366.8090

tech@regenesis.com e www.regenesis.com
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SPECIFIC INSTALLATION PROCEDURES

1.

Identify the location of all underground structures, including utilities, tanks, and distribution
piping, sewers, drains, and landscape irrigation systems.

Identify surface and aerial impediments.
Adjust planned installation locations for all impediments and obstacles.

Pre-mark the installation grid/barrier point locations, noting any that have special depth
requirements.

Set up the unit over each specific point, following manufacturer recommended standard
operating procedures (SOP).

The section below contains instructions for augured-hole (hollow stem or air/mud rotary)
applications. For direct-push applications, go to the following section.

Instructions for Augured Whole Applications

6.

10.

Hand augering and solid stem auger applications will generally require the soil matrix to stay
open during auger removal. If this is the method being used, the ORC/ORC Advanced slurry
should be installed immediately upon tool removal from the borehole.

Mix the appropriate quantity of ORC/ORC Advanced slurry for the current application point.
Do not mix more slurry than will be used within a 30-minute period because the slurry could
solidify and become useless.

Where soil conditions are unstable in the saturated zone, we recommend using a thicker
ORC/ORC Advanced slurry. A solids content of 65-67% (consistency of toothpaste) is
appropriate in these situations, since it comes relatively close to mimicking the density of soil.

Tremie pipe option #1: The slurry may be pumped through standard geotechnical slurry
pumps and a tremie hose/pipe. We strongly recommend following the equipment
manufacturer’s standard operating instructions. Regenesis recommends that the tremie
application be performed from the bottom of the hole up to the top of the capillary fringe. This
is especially important if there is groundwater in the bottom of the installation hole, since it
serves to maintain the densest portion of the ORC/ORC Advanced slurry mix.

Tremie pipe option #2: In relatively shallow situations, a tremie pipe may be used.
Depending on the open hole diameter, a PVC tremie pipe with a one- to two-inch diameter
may be used. The hole should be filled from the bottom of the hole to the top of the capillary
fringe. It is normally a good idea, and may sometimes be a necessity, to use a “plunger” inside
the tremie pipe to push the slurry through as the pipe is withdrawn. A funnel to pour slurry
into the tremie pipe is advised.

1011 Calle Sombra e San Clemente, CA 92673 o tel: 949.366.8000 o fax: 949.366.8090
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11.

12.

Hollow-stem auger option #1: If the borehole being drilled would collapse during tool
removal, augering applications require a hollow stem. By drilling with a plug in place, an
open temporary source hole is created. The slurry may be installed with a tremie pipe or a
tremie pump, following the pump manufacturer’s operating instructions. Depending on the
saturated zone soil conditions, it may be necessary to carefully coordinate the rate of auger
withdrawal with the rate of slurry addition to preserve the hole void space for acceptance of
the slurry.

Hollow stem auger option #2 (auger as “tremie pipe”): When soil conditions in the
saturated zone are unstable and borehole collapse is likely, the hollow stem auger may be used
as a tremie pipe. Prior to dropping the auger plug at the bottom of the hole, the ORC/ORC
Advanced slurry is poured directly into the hollow stem, in a volume equal to the expected
requirement for the hole. A plunger inside the auger is used to push the slurry down in the
hole to keep it there as the auger is removed.

Skip the next section and proceed to Step 13.

For Direct-Push Applications

6.

10a.

10b.

Push the drive rods (A 1.5-inch pre-probe can be used but is not recommended) with the
detachable tip to the maximum desired depth. Standard drive rods (typically 1.25-inch O.D.)
should be used. Pre-counted drive rods should be positioned prior to the installation driving
procedure to assure the desired depth is reached.

Disconnect the drive rods from the implantable tip, following standard equipment procedures.

Mix the appropriate quantity of ORC/ORC Advanced slurry for the current injection point. Do
not mix more slurry than will be used within a 30-minute period.

Set up and operate an appropriate slurry pump according to manufacturer’s directions. Connect
the pump to the probe puller/injector connector via a standard delivery hose. The hose is then
attached to the drive rod with its quick disconnect fitting. Upon confirmation of all
connections, add the ORC/ORC Advanced slurry to the pump hopper/tank.

Injection Application (if this is a backfill application, go to step 10b): While slowly
withdrawing the drive rods, pump the pre-determined amount of ORC/ORC Advanced slurry
into the aquifer. Typically, ORC/ORC Advanced injection rates are based on pounds of
material installed per foot of vertical treatment. Observe pump pressure levels for indications
of slurry dispersion and/or slurry refusal into aquifer (increasing pressure indicates reduced
acceptance of material by the aquifer). As an optional pre-treatment step, pump one to two
gallons of tap water into the aquifer to enhance dispersion pathways from the probe hole.

Backfill Application: Pump the pre-determined quantity of ORC/ORC Advanced slurry into
the borehole being treated. Observe pump pressure levels for indications of slurry dispersion

1011 Calle Sombra e San Clemente, CA 92673 o tel: 949.366.8000 o fax: 949.366.8090
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and/or slurry refusal into aquifer (increasing pressure indicates reduced acceptance of material
by the aquifer).

11. Remove one four-foot section of the drive rod. If the drive rod contains slurry, return it to the
ORC/ORC Advanced bucket/pump hopper for reuse.

12.  Repeat steps 10 and 11 until treatment of the entire targeted thickness has been achieved. It is
generally recommended that the procedure extend to the top of the capillary fringe/smear zone.

13. Place an appropriate seal, such as bentonite, above the ORC/ORC Advanced slurry through the
entire vadose zone. This helps ensure that the slurry stays in place and prevents contaminants
from migrating go the surface. Depending on soil conditions and local regulations, a bentonite
seal can be pumped through the grout pump or added via chips or pellets after the drive rods
have been removed.

14. Remove and decontaminate the drive rods and pre-probe (optional).
15. Finish the probe hole at surface as appropriate (concrete or asphalt cap, if necessary).

16. Move to the next injection point, repeating steps 5 through 15.

HELPFUL HINTS
1) Physical characteristics

The ORC/ORC Advanced slurry is made using the dry ORC/ORC Advanced powder makes a smooth
slurry, the consistency of which depends on the amount of water used.

A 65-67% solids content ORC/ORC Advanced slurry (consistency of toothpaste) is thick but can still be
pumped easily. This solids content slurry is normally used for back filling a borehole or probe hole. It is
especially useful in situations where maximum density is desired, such as when ground water is present in
the hole or when there are heaving sands.

As arule, it is best to mix the first batch of slurry at the maximum solids content one would expect to use.
The slurry can then be thinned by adding water in small increments. By monitoring this process, the
appropriate quantities of water for subsequent batches can be determined.

The slurry should be mixed at about the time it is expected to be used. It is best not to hold it for longer
than 30 minutes. Thinner slurries can experience separation if they stand too long. All solids content
ORC/ORC Advanced slurries have a tendency to form a weak cement when left standing for extended
periods or time. If a slurry begins to thicken too much, it should be mixed again and additional water
should be added.

1011 Calle Sombra e San Clemente, CA 92673 o tel: 949.366.8000 o fax: 949.366.8090
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The ORC/ORC Advanced slurry should not be left sitting inside a grout pump or hose for extended
periods because it will begin to set-up and harden. This problem can generally be avoided by re-
circulating the slurry through the pump and hose back into the pump’s hopper or mixing tank.

2) Pump Equipment Cleaning and Maintenance

Pumping equipment and drive rods can be lightly cleaned by circulating clear water through them. If
necessary, further cleaning and decontamination should be performed according to the equipment
supplier’s standard procedures and local regulatory requirements.

3) General Operating Procedures for Backfill Applications

When performing a backfill installation, it is important to fill the appropriate portion of the hole with a
thick (65-67% solids content) slurry that will solidify in place. Moderate amounts of pressure should be
used to avoid fracturing the soil matrix or pumping slurry into the soil.

The operator should use care and monitor pumping pressures and quantities to ensure that the hole is
being filled without pushing excess material into the soil matrix. Ideally, the rate of slurry pumping will
be coordinated with the rate of drive rod withdrawal. It is usually important to install the slurry material
to the top of the capillary fringe.

In addition, it is important that the entire contaminated saturated zone is treated (including the capillary

fringe), as this is often the location of highest contaminant concentrations. Failure to properly treat this
area can undermine an otherwise successful remediation effort.

®ORCis a registered trademark of Regenesis Bioremediation Products
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APPENDIX D

ORC ADVANCED®MSDS Sheets

(As retrieved from Regenesis’ Website.)



Oxygen Release Compound — Advanced (ORC Advanced™)
MATERIAL SAFETY DATA SHEET (MSDS)

Last Revised: March 13, 2007

Section 1 - Material Identification

Supplier:

REGENESIS

1011 Calle Sombra

San Clemente, CA 92673

Phone:
Fax:
E-mail:

Chemical
Description:

Chemical Family:

Trade Name:

Chemical Synonyms

949.366.8000
949.366.8090
info@regenesis.com

A mixture of Calcium OxyHydroxide [CaO(OH);] and
Calcium Hydroxide [Ca(OH),].

Inorganic Chemical

Advanced Formula Oxygen Release Compound
(ORC Advanced™)

Calcium Hydroxide Oxide; Calcium Oxide Peroxide

Product Used to remediate contaminated soil and groundwater
Use: (environmental applications)
Section 2 — Composition
CAS No. Chemical
682334-66-3 Calcium Hydroxide Oxide [CaO(OH),]
1305-62-0 Calcium Hydroxide [Ca(OH) 7]
7758-11-4 Dipotassium Phosphate (HK,O4P)
7778-77-0 Monopotassium Phosphate (H,KO4P)


mailto:info@regenesis.com

Regenesis - ORC Advanced MSDS

Section 3 — Physical Data

Form:
Color:
Odor:
Melting Point:
Boiling Point:

Flammability/Flash
Point:

Auto- Flammability:

Vapor Pressure:

Self-Ignition
Temperature:

Thermal
Decomposition:

Bulk Density:
Solubility:
Viscosity:
pH:

Explosion Limits %
by Volume:

Hazardous
Decomposition
Products:

Hazardous
Reactions:

Powder

White to Pale Yellow

Odorless

527 °F (275 °C) — Decomposes

Not Applicable (NA)
NA

NA

NA

NA

527 °F (275 °C) — Decomposes

0.5 -0.65 g/ml (Loose Method)
1.65 g/L @ 68° F (20° C) for calcium hydroxide.
NA

11-13 (saturated solution)

Non-explosive

Oxygen, Hydrogen Peroxide, Steam, and Heat

None
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Section 4 — Reactivity Data

Stability: Stable under certain conditions (see below).
Conditions to Avoid:  Heat and moisture.

Incompatibility: Acids, bases, salts of heavy metals, reducing agents, and
P Y- flammable substances.
Hazardous

N Does not occur.
Polymerization:

Section 5 — Regulations

T_SC.A Inventory Listed
List:

CERCLA Hazardous Substance (40 CFR Part 302)
Listed Substance: No
Unlisted Substance: Yes

Reportable Quantity

100 pounds
(RQ): P
Characteristic(s): Ignitibility
RCRA _ Waste D001
Number:

SARA, Title 111, Sections 302/303 (40 CFR Part 355 — Emergency Planning and
Notification)

Extremely
Hazardous No
Substance:

SARA, Title 111, Sections 311/312 (40 CFR Part 370 — Hazardous Chemical
Reporting: Community Right-To-Know

Immediate Health Hazard
Hazard Category: )
Fire Hazard

Threshold Planning

Quantity: 10,000 pounds
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Section 5 — Regulations (cont)

SARA, Title IlI, Section 313 (40 CFR Part 372 — Toxic Chemical Release
Reporting: Community Right-To-Know
Extremely
Hazardous No
Substance:
WHMIS . ;)x.ldlzmg Materlgl .
Classification: OISONnous —an ntectious
Material
Material Causing Other Toxic
D Effects —

Eye and Skin Irritant

Canadian Domestic

Substance List: Not Listed

Section 6 — Protective Measures, Storage and Handling

Technical Protective

Measures
Storage: Keep in tightly closed container. Store in dry area, protected
ge- from heat sources and direct sunlight.
Clean and dry processing pipes and equipment before
operation.  Never return unused product to the storage
Handling: container. Keep away from incompatible products. Containers

and equipment used to handle this product should be used
exclusively for this material. Avoid contact with water or
humidity.
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Section 6 — Protective Measures, Storage and Handling (cont)

Personal Protective Equipment (PPE)

Calcium Hydroxide
ACGIH® TLV® (2000)

5 mg/m* TWA

OSHA PEL

Total dust-15 mg/m* TWA
Respirable fraction—

5 mg/m* TWA

NIOSH REL (1994)

5 mg/m®

Engineering
Controls:

For many conditions, no respiratory protection may be needed,;
however, in dusty or unknown atmospheres use a NIOSH
approved dust respirator.

Respiratory
Protection:

Impervious protective gloves made of nitrile, natural rubbber
Or neoprene.

Hand Protection:

Eye Protection: Use chemical safety goggles (dust proof).

For brief contact, few precautions other than clean clothing are
Skin Protection: needed. Full body clothing impervious to this material should
be used during prolonged exposure.

Safety shower and eyewash stations should be present.
Consultation with an industrial hygienist or safety manager for
the selection of PPE suitable for working conditions is
suggested.

Other:

Industrial Hygiene:  Avoid contact with skin and eyes.

Protection  Against

Fire & Explosion: NA

Section 7 — Hazards ldentification

Oxidizer — Contact with combustibles may cause a fire. This

Emerg_enc.y material decomposes and releases oxygen in a fire. The
Overview: o : : .

additional oxygen may intensify the fire.
Potential Health lrritating to the mucous membrane and eyes. If the product
Effects: splashes in ones face and eyes, treat the eyes first. Do not dry

soiled clothing close to an open flame or heat source. Any
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Inhalation:

Eye Contact:

Skin Contact:

clothing that has been contaminated with this product should
be submerged in water prior to drying.

High concentrations may cause slight nose and throat irritation
with a cough. There is risk of sore throat and nose bleeds if
one is exposed to this material for an extended period of time.

Severe eye irritation with watering and redness. There is also
the risk of serious and/or permanent eye lesions.

Irritation may occur if one is exposed to this material for
extended periods.

Ingestion: Irritation of the mouth and throat with nausea and vomiting.
Section 8 — Measures in Case of Accidents and Fire

After . . i . . .

) Collect in suitable containers. Wash remainder with copious
Spillage/Leakage/Gas o

. quantities of water.

Leakage:
Extinguishing
Media: See next.
Suitable: Large quantities of water or water spray. In case of fire in

Further Information:

close proximity, all means of extinguishing are acceptable.

Self contained breathing apparatus or approved gas mask
should be worn due to small particle size. Use extinguishing
media appropriate for surrounding fire. Apply cooling water to
sides of transport or storage vessels that are exposed to flames
until the fire is extinguished. Do not approach hot vessels that
contain this product.

After contact with skin, wash immediately with plenty of water
and soap. In case of contact with eyes, rinse immediately with

First Aid: plenty of water and seek medical attention. Consult an
opthalmologist in all cases.
Section 8 — Measures in Case of Accidents and Fire
Flush eyes with running water for 15 minutes, while keeping
Eye Contact: the eyelids wide open. Consult with an ophthalmologist in all
cases.
. Remove subject from dusty environment. Consult with a
Inhalation:

physician in case of respiratory symptoms.
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Ingestion:

Skin Contact:

Special Precautions:

Specific Hazards:

If the victim is conscious, rinse mouth and admnister fresh
water. DO NOT induce vomiting. Consult a physician in all
cases.

Wash affected skin with running water. Remove and clean
clothing. Consult with a physician in case of persistent pain or
redness.

Evacuate all non-essential personnel. Intervention should only
be done by capable personnel that are trained and aware of the
hazards associated with this product. When it is safe,
unaffected product should be moved to safe area.

Oxidizing substance. Oxygen released on exothermic
decomposition may support combustion. Confined spaces
and/or containers may be subject to increased pressure. If
product comes into contact with flammables, fire or explosion
may occur.

Section 9 — Accidental Release Measures

Precautions:

Cleanup Methods:

Observe the protection methods cited in Section 3. Avoid
materials and products that are incompatible with product.
Immediately notify the appropriate authorities in case of
reportable discharge (> 100 Ibs).

Collect the product with a suitable means of avoiding dust
formation. All receiving equipment should be clean, vented,
dry, labeled and made of material that this product is
compatible with. Because of the contamination risk, the
collected material should be kept in a safe isolated place. Use
large quantities of water to clean the impacted area. See
Section 12 for disposal methods.

Section 10 — Information on Toxicology

Toxicity Data

Acute Toxicity:

Irritation:

Oral Route, LDsy, rat, > 2,000 mg/kg (powder 50%)
Dermal Route, LDs, rat, > 2,000 mg/kg (powder 50%)
Inhalation, LDsg, rat, > 5,000 mg/m?® (powder 35%)

Rabbit (eyes), severe irritant
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Sensitization:

Chronic Toxicity:

Target Organ

Effects:

No data

In vitro, no mutagenic effect (Powder 50%)

Eyes and respiratory passages.

Section 11 — Information on Ecology

Ecology Data

Acute Exotoxicity:

Mobility:

Abiotic Degradation:

Biotic Degradation:

Potential for
Bioaccumulation:

10 mg Ca(OH),/L: pH=9.0

100 mg Ca(OH),/L: pH =10.6

Fishes, Cyprinus carpio, LCsg, 48 hrs, 160 mg/L
Crustaceans, Daphnia sp., ECso, 24 hours, 25.6 mg/L
(Powder 16%)

Low Solubility and Mobility

Water — Slow Hydrolysis.
Degradation Products: Calcium Hydroxide

Water/soil — complexation/precipitation. Carbonates/sulfates
present at environmental concentrations.

Degradation products: carbonates/sulfates sparingly soluble

NA (inorganic compound)

NA (ionizable inorganic compound)

Section 11 — Information on Ecology (cont)

Comments:

Observed effects are related to alkaline properties of the
product. Hazard for the environment is limited due to the
product properties of:

e No bioaccumulation

e Weak solubility and precipatation as carbonate or
sulfate in an aquatic environment.

Diluted product is rapidly neutralized at environmental pH.

Further Information: NA
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Section 12 — Disposal Considerations

Waste Disposal Consult current federal, state and local regulations regarding
Method: the proper disposal of this material and its emptied containers.

Section 13 — Shipping/Transport Information

D.O.T Shipping Oxidizing Solid, N.O.S [A mixture of Calcium OxyHydroxide

Name: [CaO(OH),] and Calcium Hydroxide [Ca(OH),].
UN Number: 1479

Hazard Class: 5.1

Label(s): 5.1 (Oxidizer)

Packaging Group: I

STCC Number: 4918717

Section 14 — Other Information

HMIS® Rating Health — 2 _ Reactivity - 1
Flammability — 0 PPE - Required
HMIS®is a registered trademark of the National Painting and Coating Association.
. Health — 2 Reactivity — 1
®
NFPA™Rating Flammability — 0 OX

NFPA®is a registered trademark of the National Fire Protection Association.

Reason for Issue: Update toxicological and ecological data

Section 15 — Further Information

The information contained in this document is the best available to the supplier at
the time of writing, but is provided without warranty of any kind. Some possible
hazards have been determined by analogy to similar classes of material. The items
in this document are subject to change and clarification as more information
become available.
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1.0 INTRODUCTION

The objective of this Health and Safety Plan (HASP) is to provide the safety and health requirements,
restrictions, practices and procedures for Tetra Tech NUS, Inc. (TtNUS) personnel participating in soil
boring via Direct Push Technology (DPT), groundwater sampling and (ORC) Oxygen Release Compound
injection at the Former Fire Training Area at NASA Wallops Flight Facility (WWF) Wallops Island, Virginia.

This HASP is to be used in conjunction with the Tetra Tech NUS Health and Safety Guidance Manual.
The Guidance Manual provides detailed information pertaining to hazard recognition and control, and
TINUS standard operating procedures. This HASP and the contents of the Guidance Manual were
developed to comply with the requirements stipulated in 29 CFR 1910.120 (OSHA’s Hazardous Waste
Operations and Emergency Response Standard). Both documents must be present at the site to satisfy

these requirements.

This HASP has been written to support proposed tasks and techniques associated with the scope of work
as presented in Section 4.0. It has been developed using the latest available information regarding
known or suspected chemical contaminants and potential physical hazards associated with the proposed
work at the site. Should the proposed work site conditions and/or suspected hazards change, or if new
information becomes available, this document will be modified. Changes to the HASP will be made with
the approval of the TINUS Site Safety Officer (SSO) and the TtNUS Health and Safety Manager (HSM).
Requests for modifications to the HASP will be directed to the SSO who will determine whether to make
the changes. The SSO will notify the Project Manager (PM), who will notify the affected personnel of

changes.

1.1 AUTHORITY

This work is authorized under the Comprehensive Long - Term Environmental Action Navy (CLEAN)
contract, administered through the U.S. Navy Southeast, Naval Facilities Engineering Command, as
defined under Contract No. N62467-04-D-0055; Contract Task Order Number 012.

1.2 KEY PROJECT PERSONNEL AND ORGANIZATION

This section defines responsibilities for site safety and health for TINUS employees conducting the DPT
soil boring, groundwater sampling and ORC Injection and other supporting field activities under this field
effort. All personnel assigned to participate in the field work have the primary responsibility for performing
all of their work tasks in a manner that is consistent with the TINUS Health and Safety Policy, the health
and safety training that they have received, the contents of this HASP, and in an overall manner that

protects their personal safety and health and that of their co-workers. The following persons are the

1-1 CTO 012



May 2008

primary point of contact and have the primary responsibility for observing and implementing this HASP

and for overall on-site health and safety.

The TtNUS PM is responsible for the overall direction and implementation of health and safety for this

work.

The TtNUS Field Operations Leader (FOL) is responsible for implementation of this HASP. The FOL
manages field activities, executes the Work Plan, and enforces safety procedures as applicable to
the Work Plan. Specifically, the FOL will:

- Verify training and medical status of on-site personnel in relation to site activities.
- Assist and represent TtINUS with emergency services (if needed)

- Provide elements site-specific training for on site personnel.

The TtNUS Site Safety Officer (SSO) or his/her representative supports the FOL concerning the

aspects of health and safety including, but not limited to:

- Coordinating health and safety activities

- Selecting, applying, inspecting, and maintaining personal protective equipment

- Establishing work zones and control points

- Implementing air monitoring procedures

- Implementing hazard communication, respiratory protection, and other associated safety and
health programs

- Coordinating emergency services

- Providing elements of site-specific training

Compliance with these requirements is monitored by the Project Health and Safety Officer (PHSO)

and is coordinated through the HSM.
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1.3 SITE INFORMATION AND PERSONNEL ASSIGNMENTS

Site Name: NASA Wallops Flight Facility Address: Wallops Island, Virginia
Remedial Project Manager: Carolyn Turner Phone Number: 747-824-1720
Site Contact: T.J. Meyer Phone Number: 747-824-1987
Site Address: Wallops Island, Virginia 23337

Purpose of Site Visit:  Pilot study to determine if the application of Oxygen Releasing compounds can
reduce SVOC’s and VOC'’s

Proposed Start-up Date:  .May 2008 till completion

Project Team:

TtNUS Personnel: Discipline/Tasks Assigned:

Garth Glenn, Project Manager (PM)

TBD Field Operations Leader

Matthew M. Soltis, CIH, CSP Health and Safety Manager (HSM)

Clyde J. Snyder Project Health and Safety Officer (PHSO)
TBD Site Safety Officer

Prepared by: Clyde J. Snyder
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2.0 EMERGENCY ACTION PLAN

21 INTRODUCTION

This section has been developed as part of a planning effort to direct and guide field personnel in the
event of an emergency. In the event of an emergency, the field team will primarily evacuate and
assemble to an area unaffected by the emergency and notify the appropriate local emergency response
personnel/agencies. TtNUS personnel are not authorized to participate in any emergency response
activities. Workers who are ill or who have suffered a non-serious injury may be transported by site
personnel to nearby medical facilities, provided that such transport does not aggravate or further
endanger the welfare of the injured/ill person. The emergency response agencies listed in this plan are
capable of providing the most effective response, and as such, will be designated as the primary
responders. These agencies are located within a reasonable distance from the area of site operations,
which ensures adequate emergency response time. The Navy RPM will be notified if outside response

agencies are contacted.

TtNUS personnel may participate in minor event response and emergency prevention activities such as:

¢ Initial fire-fighting support and prevention

¢ Initial spill control and containment measures and prevention

o Removal of personnel from emergency situations

e Provision of initial medical support for injury/iliness requiring only first-aid level support

e Provision of site control and security measures as necessary

2.2 EMERGENCY PLANNING

Through the initial hazard/risk assessment effort, emergencies resulting from chemical, physical, or fire
hazards are the types of emergencies which could be encountered during site activities. To minimize or
eliminate the potential for these emergency situations, pre-emergency planning activities will include the

following (which are the responsibility of the SSO and/or the FOL):

e Coordinating with the Municipal Emergency Response personnel to ensure that TINUS emergency

action activities are compatible with existing emergency response procedures.

e Establishing and maintaining information at the project staging area (support zone) for easy access in

the event of an emergency. This information will include the following:

—  Chemical Inventory (of chemicals used onsite), with Material Safety Data Sheets.

2-1 CTO 012



May 2008

—  Onsite personnel medical records (Medical Data Sheets).
—  Alog book identifying personnel onsite each day.
—  Hospital route maps with directions (these should also be placed in each site vehicle).

—  Emergency Notification - phone numbers.

The TINUS FOL will be responsible for the following tasks:

o Identifying a chain of command for emergency action.

e Educating site workers to the hazards and control measures associated with planned activities at the

site, and providing early recognition and prevention, where possible.

e Periodically performing practice drills to ensure site workers are familiar with incidental response

measures.

e Providing the necessary equipment to safely accomplish identified tasks.

2.3 EMERGENCY RECOGNITION AND PREVENTION

2.3.1 Recognition

Emergency situations that may be encountered during site activities will generally be recognized by visual
observation. Visual observation will also play a role in detecting potential exposure events to some
chemical hazards. To adequately recognize chemical exposures, site personnel must have a clear
knowledge of signs and symptoms of exposure associated with the principle site contaminants of concern
as presented in this HASP. Tasks to be performed at the site, potential hazards associated with those
tasks and the recommended control methods are discussed in detail in Sections 5.0 and 6.0.
Additionally, early recognition of hazards will be supported by daily site surveys to eliminate any situation
predisposed to an emergency. The FOL and/or the SSO will be responsible for performing surveys of
work areas prior to initiating site operations and periodically while operations are being conducted.
Survey findings are documented by the FOL and/or the SSO in the Site Health and Safety logbook;
however, site personnel will be responsible for reporting hazardous situations. Where potential hazards
exist, TEINUS will initiate control measures to prevent adverse effects to human health and the

environment.

The above actions will provide early recognition for potential emergency situations, and allow TtNUS to

instigate necessary control measures. However, if the FOL and the SSO determine that control
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measures are not sufficient to eliminate the hazard; TINUS will withdraw from the site and notify the

appropriate response agencies listed in Table 2-1.

2.3.2 Prevention

TtNUS and subcontractor personnel will minimize the potential for emergencies by following the Health
and Safety Guidance Manual and ensuring compliance with the HASP and applicable OSHA regulations.
Daily site surveys of work areas, prior to the commencement of that day’s activities, by the FOL and/or
the SSO will also assist in prevention of illness/injuries when hazards are recognized early and control

measures initiated.

2.4 EVACUATION ROUTES, PROCEDURES, AND PLACES OF REFUGE

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the
health, safety or welfare of site workers. Specific examples of conditions that may initiate an evacuation
include, but are not limited to the following: severe weather conditions; fire or explosion; monitoring
instrumentation readings which indicate levels of contamination are greater than instituted action levels;

and evidence of personnel overexposure to potential site contaminants.

In the event of an emergency requiring evacuation, personnel will immediately stop activities and report to
the designated safe place of refuge unless doing so would pose additional risks. When evacuation to the
primary place of refuge is not possible, personnel will proceed to a designated alternate location and
remain until further notification from the TtINUS FOL. Safe places of refuge will be identified prior to the
commencement of site activities by the SSO and will be conveyed to personnel as part of the pre-
activities training session. This information will be reiterated during daily safety meetings. Whenever
possible, the safe place of refuge will also serve as the telephone communications point for that area.
During an evacuation, personnel will remain at the refuge location until directed otherwise by the TINUS
FOL or the on-site Incident Commander of the Emergency Response Team. The FOL or the SSO will
perform a head count at this location to account for and to confirm the location of site personnel.
Emergency response personnel will be immediately notified of any unaccounted personnel. The SSO will
document the names of personnel onsite (on a daily basis) in the site Health and Safety Logbook. This

information will be utilized to perform the head count in the event of an emergency.

Evacuation procedures will be discussed during the pre-activities training session, prior to the initiation of
project tasks. Evacuation routes from the site and safe places of refuge are dependent upon the location
at which work is being performed and the circumstances under which an evacuation is required.
Additionally, site location and meteorological conditions (i.e., wind speed and direction) may dictate

evacuation routes. As a result, assembly points will be selected and communicated to the workers
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relative to the site location where work is being performed. Evacuation should always take place in an

upwind direction from the site.

2.5 EMERGENCY CONTACTS

Prior to initiating field activities, personnel will be thoroughly briefed on the emergency procedures to be
followed in the event of an accident. Table 2-1 provides a list of emergency contacts and their associated
telephone numbers. This table must be posted where it is readily available to site personnel. Facility

maps should also be posted showing potential evacuation routes and designated meeting areas.

As soon as possible, Navy contact will be informed of any incident or accident that requires medical

attention.

Any pertinent information regarding allergies to medications or other special conditions will be provided to
medical services personnel. This information is listed on Medical Data Sheets filed onsite (See
Attachment [). If an exposure to hazardous materials has occurred, provide hazard information from

Table 6-1 to medical service personnel.
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EMERGENCY CONTACTS
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WALLOPS FLIGHT FACILITY WALLOPS ISLAND, VIRGINIA

AGENCY

TELEPHONE

EMERGENCY (WFF Land Line) - Fire, Security, Emergency Medical

Services

911

Site Emergency From a Cell Phone

(757) 824-1333

Peninsula Regional Medical Center

(410) 546-6400

Chemtrec

(800) 424-9300

National Response Center

(800) 424-8802

Virginia Utility One Call (Miss Utility of Virginia)

(800) 552-7001

Virginia Poison Control

(800) 222-1222

NASA Point of Contact, Carolyn Turner

(757) 824-1720

Base Safety Office:
Alyson Cornell
Terry Potterton

Marvin Bunting

(757) 824-1884
(757) 824-1498
(757) 824-2030

Project Manager, Garth Glenn

(610) 491-9688

Project Health and Safety Officer, Clyde Snyder

412-921-8904

CLEAN Health and Safety Manager, Matthew M. Soltis, CIH, CSP

(412) 921-8912
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2.6 EMERGENCY ROUTE TO HOSPITAL
ROUTE TO MEDICAL CENTER

TtNUS will notify WFF Emergency Services of any serious illness or injury. However workers who are ill
or who have suffered a non-serious injury may be transported to the Peninsula Regional Medical Center

provided the transport can be completed in a safe manner for the injured or ill person.

Peninsula Regional Medical Center
100 East Carroll Street

Salisbury, MD 21801-5493
410-546-6400

Take Virginia Route 175 for 10.5 miles.

Turn right on US 13 North.

Continue straight into Maryland approximately 31 miles.

Take the ramp onto US 13 Business North toward Salisbury/Fruitland and go 5 miles.

At Carroll St turn left and the facility will be on the left.

FIGURE 2-1
ROUTE TO MEDICAL CENTER
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2.7 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES

TtNUS personnel will be working in close proximity to each other at NASA Wallops Island and other work
sites associated with the ORC Pilot Study. As a result, hand signals, voice commands, and line of site

communication will be sufficient to alert site personnel of an emergency.

If an emergency warranting evacuation occurs, the following procedures are to be initiated:

¢ Initiate the evacuation via hand signals, voice commands, or line of site communication

o Report to the designated refuge point where the FOL will account for all personnel

e Once non-essential personnel are evacuated, appropriate response procedures will be enacted to
control the situation.

e Describe to the FOL (FOL will serve as the Incident Coordinator) pertinent incident details.

In the event that site personnel cannot mitigate the hazardous situation, the FOL and SSO will enact

emergency notification procedures to secure additional assistance in the following manner:

Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident. Give the
emergency operator the location of the emergency, the type of emergency, the number of injured, and a
brief description of the incident. Stay on the phone and follow the instructions given by the operator. The

operator will then notify and dispatch the proper emergency response agencies.

2.8 PPE AND EMERGENCY EQUIPMENT

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and fire extinguishers
(strategically placed) will be maintained onsite and shall be immediately available for use in the event of
an emergency. This equipment will be located in the field office as well as in each site vehicle. At least
one first aid kit supplied with equipment to protect against bloodborne pathogens will also be available on
site. Personnel identified within the field crew with bloodborne pathogen and first-aid training will be the

only personnel permitted to offer first-aid assistance.

2.9 DECONTAMINATION PROCEDURES / EMERGENCY MEDICAL TREATMENT

During any site evacuation, decontamination procedures will be performed only if doing so does not
further jeopardize the welfare of site workers. Decontamination will not be performed if the incident
warrants immediate evacuation. However, it is unlikely that an evacuation would occur which would

require workers to evacuate the site without first performing the necessary decontamination procedures.
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TINUS personnel will perform rescue operations from emergency situations and may provide initial
medical support for injury/ilinesses requiring only "Basic First-Aid" level support, and only within the limits
of training obtained by site personnel. Basic First-Aid is considered treatment that can be rendered by a
trained first aid provider at the injury location and not requiring follow-up treatment or examination by a
physician (for example; minor cuts, bruises, stings, scrapes, and burns). Not included as Basic First-Aid
are second or third degree burns, cuts, lacerations requiring stitches or butterfly bandaging, heat
exhaustion, severe poisonous plant or insect bite reactions. Personnel providing medical assistance are
required to be trained in First-Aid and in the requirements of OSHA's Bloodborne Pathogen Standard (29
CFR 1910.1030). Medical attention above First-Aid level support will require assistance from the
designated emergency response agencies. Attachment Il provides the procedure to follow when
reporting an injury/iliness, and the form to be used for this purpose. If the emergency involves

personnel exposures to chemicals, follow the steps provided in Figure 2-2.

2.10 INJURY/ILLNESS REPORTING

If any TINUS personnel are injured or develop an illness as a result of working on site, the TtNUS
“Incident Report Form” (Attachment II) must be followed. Filling out this form is necessary for
documenting of the information obtained at the time of the incident. In addition any onsite injury must

also be reported to NASA via the Mishap Report Form contained in Attachment Il.

Any pertinent information regarding allergies to medications or other special conditions will be provided to
medical services personnel. This information is listed on Medical Data Sheets filed onsite. If an
exposure to hazardous materials has occurred, provide information on the chemical, physical, and

toxicological properties of the subject chemical(s) to medical service personnel.
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FIGURE 2-2
POTENTIAL EXPOSURE PROTOCOL

The purpose of this protocol is to provide guidance for the medical management of injury situations.

In the event of a personnel injury or accident:

o Rescue, when necessary, employing proper equipment and methods.

e Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock.

e Transfer the victim to the medical facility designated in this HASP by suitable and appropriate
conveyance (i.e. ambulance for serious events)

¢ Obtain as much exposure history as possible (a Potential Exposure report is attached).

¢ If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the
patient(s) is/are being sent and that they can anticipate a call from the WorkCare physician.
WorkCare will contact the medical facility and request specific testing which may be appropriate.
WorkCare physicians will monitor the care of the victim. Site officers and personnel should not
attempt to get this information, as this activity leads to confusion and misunderstanding.

e Call WorkCare at 1-800-455-6155 and enter Extension 109, being prepared to provide:

- Any known information about the nature of the injury.

- As much of the exposure history as was feasible to determine in the time allowed.

- Name and phone number of the medical facility to which the victim(s) has/have been taken.

- Name(s) of the involved Tetra Tech NUS, Inc. employee(s).

- Name and phone number of an informed site officer who will be responsible for further
investigations.

- Fax appropriate information to WorkCare at (714) 456-2154.

e Contact Corporate Health and Safety Department (Matt Soltis) and Human Resources Department
(Marilyn Duffy) at 1-800-245-2730.

As data is gathered and the scenario becomes more clearly defined, this information should be forwarded
to WorkCare.

WorkCare will compile the results of data and provide a summary report of the incident. A copy of this
report will be placed in each victim’s medical file in addition to being distributed to appropriately

designated company officials.

Each involved worker will receive a letter describing the incident but deleting any personal or individual
comments. A personalized letter describing the individual findings/results will accompany this
generalized summary. A copy of the personal letter will be filed in the continuing medical file maintained
by WorkCare.
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FIGURE 2-2 (continued)
WORKCARE

POTENTIAL EXPOSURE REPORT

Name: Date of Exposure:
Social Security No.: Age: Sex:
Client Contact: Phone No.:

Company Name:

Exposing Agent
Name of Product or Chemicals (if known):

Characteristics (if the name is not known)
Solid Liquid Gas Fume Mist Vapor

Dose Determinants

What was individual doing?
How long did individual work in area before signs/symptoms developed?
Was protective gear being used? If yes, what was the PPE?
Was their skin contact?

Was the exposing agent inhaled?
Were other persons exposed? If yes, did they experience symptoms?

Signs and Symptoms (check off appropriate symptoms)

Immediately With Exposure:

Burning of eyes, nose, or throat Chest Tightness / Pressure
Tearing Nausea / Vomiting
Headache Dizziness
Cough Weakness

Shortness of Breath

Delayed Symptoms:

Weakness Loss of Appetite
Nausea / Vomiting Abdominal Pain
Shortness of Breath Headache
Cough Numbness / Tingling
Present Status of Symptoms (check off appropriate symptoms)

Burning of eyes, nose, or throat Nausea / Vomiting
Tearing Dizziness
Headache Weakness
Cough Loss of Appetite
Shortness of Breath Abdominal Pain
Chest Tightness / Pressure Numbness / Tingling
Cyanosis

Have symptoms: (please check off appropriate response and give duration of symptoms)
Improved: Worsened: Remained Unchanged:

Treatment of Symptoms (check off appropriate response)
None: Self-Medicated: Physician Treated:
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3.0 SITE BACKGROUND

3.1 SITE HISTORY AND CURRENT OPERATIONS

The (WFF) is located in Accomack County, on the Eastern Shore of the Commonwealth of Virginia. The
facility is comprised of three separate areas, the Main Base (MB), the Mainland (ML), and Wallops Island
(WI). These three areas are in close proximity to each other and total approximately 5,000 acres of
landmass and 1,000 acres of marshland. The most heavily developed area is the MB (about 1900 acres)
which includes administrative and technical offices, tracking and data acquisition components, the range
control center, rocket motor storage and processing facilities, research and development facilities, airfield

and control tower, aircraft hangar and maintenance facilities, and Navy administration and housing areas.

3.2 INVESTIGATION AREAS

The Former Fire Training Area (FFTA) and the Waste Oil Dump (WOD) (Site 16) are both located within
the MB area.

3.2.1 EETA

Environmental investigations at the FFTA began in 1986 after a Virginia inspection noted the presence of
possible petroleum products in the fire training area. NASA responded to this finding by conducting a soil
excavation and disposal in that same year. From 1990 through 1992 additional investigations including
soil gas surveys and soil and groundwater sampling were conducted at the FFTA. Based on the finding
that a potential for groundwater contamination and exposure existed, NASA initiated Remedial
Investigation (RI) activities in 1993. RI activities included the completion of soil gas surveys, soil boring
and sampling programs, monitoring well installation and groundwater sampling, and surface soil
sampling. Based on the findings of the Rl an FS was completed in 1997. Additional groundwater
sampling and further human health risk assessment evaluations were completed between 1997 and
2000.

The FFTA is located adjacent to an abandoned runway and was used for fire fighting training exercises
from 1965 to 1987. Fuels, waste solvents, and other combustibles were released into an open tank or
below grade pit and ignited as part of the exercises. The open tank and pit were removed by NASA and
a soil excavation and disposal operation was completed in 1986. The area is an open grass field
surround by areas of higher elevation. No samples were collected at the time of the removal. However,
subsequent to the removal investigations conducted from 1988 through 2000 have included the
performance of soil gas surveys, magnetometer surveys, surface and subsurface soil sampling, soil

boring, monitoring well installation, and groundwater sampling. The analytical data from these
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investigations has been evaluated and presented in a series of reports including preliminary
assessments, site investigations, remedial investigations, human and ecological risk assessments, and

feasibility studies.

3.2.2 Waste Oil Dump Site (WOD) (Site 16)

The WOD Site 16 history is similar to that of the FFTA. NASA conducted a soils removal action at WOD
Site 16 in 1986 shortly after an area of petroleum impacted soils were noted during a Virginia site
inspection. In 1988 a preliminary assessment of the area was conducted. As a follow-up to the
preliminary assessment, a site inspection, including soil, groundwater and sediment sampling and a soil
gas survey was conducted in 1989. Based on the results of the soil gas study additional surveys and
sampling were conducted in 1990. Based on these investigations it was concluded that no further action
was necessary at Site 16. During the performance of a Rl at an adjacent Former Used Defense Site
(FUD) (Site 15) groundwater contamination was discovered and thought to be originating from the Site 16
area. Upon further investigation a previously unknown area of surface disposal was discovered at Site
16. In response to this finding a full Rl was initiated at WOD Site 16 in 1998 and completed in 2000.

WOD Site 16 is located at the end of an active runway and is an unimproved open plot of land that extends
out in a peninsula-like manner into marshland adjacent to Little Mosquito Creek. WOD Site 16 was the site of
waste oil and solvent disposal for an unknown period of time from the mid-1940’s to the mid-1950’s. The
exact quantity and nature of material disposed at WOD Site 16 is not documented. In 1986 an inspection of
the area identified what appeared to be waste petroleum residues in the area. At that time NASA conducted
an extensive excavation and off-site disposal operation that removed 180 cubic yards of petroleum impacted
soils. No sampling was conducted at that time. Subsequent investigations in the area conducted from 1988
through 2000 have included the performance of soil gas surveys, magnetometer surveys, surface and
subsurface soil sampling, soil boring, monitoring well installation, and groundwater sampling. The
analytical data from these investigations has been evaluated and presented in a series of reports
including preliminary assessments, site investigations, remedial investigations, human and ecological risk

assessments, and feasibility studies.
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4.0 SCOPE OF WORK

This section of the HASP addresses proposed site activities for the Pilot Study:

Mobilization and Demobilization

Installation of DPT soil borings in the area up gradient of monitoring wells MW-611 and 15GW-7. Three
DPT locations will be used to inject ORC® and the six remaining locations will be installed between the
injection points and completed as temporary 1.5-inch diameter monitoring wells to monitor the radius of
influence of the injections. Influence will be determined though geochemical parameter measurements
in MW-611 and 15GW-7 and the DPT monitoring locations.

The injection and monitoring points will be surveyed by a surveyor licensed in the Commonwealth of
Virginia.

Sampling and analysis of groundwater at MW-611 and 15GW-7, the temporary monitoring points and a
background monitoring wells to evaluate water quality parameters and contaminant concentrations,
including one baseline sampling event prior to injection activities and three post-injection sampling
events (one day, one week and one month following the injection event).

Decontamination of DPT, ORC and sampling equipment.

IDW Waste Management

No other activities are anticipated to be necessary. If it becomes apparent that additional or modified

tasks must be performed beyond those listed above, the work is not to proceed until the FOL or SSO

notifies the Project Manager and the HSM, so that any appropriate modifications to this HASP can first be

developed and communicated to the intended task participants.
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5.0 IDENTIFYING AND COMMUNICATING TASK-SPECIFIC HAZARDS AND
GENERAL SAFE WORK PRACTICES

The purpose of this section is to identify the anticipated hazards and appropriate hazard
prevention/hazard control measures that are to be observed for each planned task or operation. These
topics have been summarized for each planned task through the use of task-specific Safe Work Permits
(SWPs), which are to be reviewed in the field by the SSO with all task participants prior to initiating any
task. Additionally, potential hazard and hazard control matters that are relevant but are not necessarily

task-specific are addressed it the following portions of this section.

Section 6.0 presents additional information on hazard anticipation, recognition, and control relevant to the
planned field activities.

51 GENERAL SAFE WORK PRACTICES

In addition to the task-specific work practices and restrictions identified in the SWPs attached to this

HASP, the following general safe work practices are to be followed when conducting work on-site.

e Eating, drinking, chewing gum or tobacco, taking medication, or smoking in contaminated or
potentially contaminated areas or where the possibility for the transfer of contamination exists is
prohibited.

¢ Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. If a
source of potable water is not available at the work site that can be used for hands-washing, the use
of waterless hands cleaning products will be used, followed by actual hands-washing as soon as
practicable upon exiting the site.

e Avoid contact with potentially contaminated substances including puddles, pools, mud, or other such
areas. Avoid, kneeling on the ground or leaning or sitting on equipment. Keep monitoring equipment
away from potentially contaminated surfaces.

¢ Plan and mark entrance, exit, and emergency evacuation routes.

e Rehearse unfamiliar operations prior to implementation.

e Buddies should maintain visual contact with each other and with other on-site team members by

remaining in close proximity to assist each other in case of emergency.
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o Establish appropriate safety zones including support, contamination reduction, and exclusion zones.

e Minimize the number of personnel and equipment in contaminated areas (such as the exclusion

zone). Non-essential vehicles and equipment should remain within the support zone.

o Establish appropriate decontamination procedures for leaving the site.

e Immediately report all injuries, ilinesses, and unsafe conditions, practices, and equipment to the SSO.

¢ Observe co-workers for signs of toxic exposure and heat or cold stress.

¢ Inform co-workers of potential symptoms of iliness, such as headaches, dizziness, nausea, or blurred

vision.

5.2 DPT/DRILLING SAFE WORK PRACTICES

The following safe work practices are to be followed when working in or around drill rig/DPT operations.

e |dentify underground utilities and buried structures before drilling. Use the Utility Locating and

Excavation Clearance SOP provided in Section 7 of the Health and Safety Guidance Manual.

o Drill/DPT rigs will be inspected by the SSO or designee, prior to the acceptance of the equipment at

the site and prior to the use of the equipment.

e Any repairs or deficiencies identified during the inspection will be corrected prior to use.

e The inspection will be documented using the Equipment Inspection Checklist provided in
Attachment .

e Equipment Inspections will be conducted once each shift (either 5 or 10 day) or following repairs.

¢ Equipment and staging lay down areas will be established keep the work area clear of clutter and

slips, trips, and fall hazards.

e The drill operator shall verbally alert employees and visually ensure employees are clear from

dangerous parts of equipment before starting or engaging equipment.
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e One person shall be responsible for emergency shut-off switch operation during drilling operation,
such that the machinery can be shutdown quickly if another person is in danger. The identity of this

person will be made known to personnel in the drilling area.

e Secure frayed or loose clothing, hair, and jewelry when working with operating equipment.

¢ Minimize contact to the extent possible with contaminated tooling and environmental media.

e Support functions (sampling and screening stations) will be maintained a minimum distance from the
drill/DPT rig of the height of the mast plus five feet to remove these activities from within physical

hazard boundaries.

¢ Only qualified operators and knowledgeable ground crew personnel will participate in the operation of
the drill/DPT rig.

e Only personnel absolutely essential to the work activity will be allowed in the exclusion zone. Site

visitors will be escorted.

e Equipment that comes into direct contact with potentially contaminated media will undergo a
complete decontamination prior to moving to the next location, exiting the site, or prior to down time

for maintenance.

e Whenever possible, motorized equipment will be fueled prior to the commencement of the day’s

activities.

e During fueling operations on site, equipment will be shutdown and bonded to the fuel provider to

prevent the potential accumulation of static charges.

e When not in use drill/DPT rigs will be shutdown, emergency brakes set, and wheels chocked where

hilly terrain is present.

Areas subjected to subsurface investigative methods will be restored to equal or better condition than
original to the extent practical to remove contamination brought to the surface and to remove physical
hazards. In situations where these hazards cannot be removed these areas will be barricaded to

minimize the impact on field crews working in the area.
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6.0 HAZARD ASSESSMENT AND CONTROLS

This section provides reference information regarding the chemical and physical hazards which may be

associated with activities that are to be conducted as part of the scope of work.

6.1 CHEMICAL HAZARDS

Previous analytical data determined the presence of various volatile organic compounds (VOCs). Based
on an evaluation of these data, and historical information about the site, the primary contaminants of
concern (COC) at this site are Benzene and Vinyl Chloride. Other VOCs have been detected, but an
evaluation of the data indicate that will not likely be encountered at concentrations that would represent a

reasonable exposure concern.

Properties and Exposure Signs/Symptoms

TABLE 6-1

COMPARISON OF WORST-CASE PCE AIR CONCENTRATIONS
WITH CURRENT OCCUPATIONAL EXPOSURE LIMITS

Jelies Worst-Case Air
Contaminant Concentration Concentration That Current OSHA PEL
of Concern Previously Detected And ACGIH TLV
. Could Be Encountered
in Water
OSHA: 1 PPM TWA
1 PPM STEL
Benzene 28 ugl/l 1.94 ACGIH: 0.5 PPM TWAs
2.5 PPM STEL
OSHA: 1 PPM TWAg
. . 5 PPM STEL
Vinyl Chloride 6 ug/l 2.67 ACGIH: 1 PPM TWA,
NA STEL

Table Notes:

TWAs: Average air concentration over an 8-hour work period that is not to be exceeded

OSHA STEL: Concentration in air that is not to be exceed for more than 5 minutes in any 3 hour period
ACGIH STEL: Concentration in air that is not be exceeded for more than 15 minutes more than 4 times

per day

Benzene

Benzene is a highly flammable liquid the odor of benzene can be detected in water at 2 ppm. Brief

exposure (5 to 10 minutes) to very high benzene air concentrations (10,000 to 20,000 ppm) can result in
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death. Lower levels (700 to 3,000 ppm) can cause drowsiness, dizziness, tachycardia, headaches,
tremors, confusion and unconsciousness. Exposure to high air concentrations (3,000 ppm or higher) may
cause acute poisoning, characterized by the narcotic action of benzene on the CNS. The planned work
area is outdoors, with ample natural ventilation that will reduce any airborne through dilution and

dispersion,

Vinyl Chloride

Vinyl chloride is a flammable gas that depresses the central nervous system, and inhaling its vapors

produces symptoms similar to alcohol intoxication. The nervous system is the primary target of vinyl
chloride exposure. Signs and symptoms following ingestion include weakness; ataxia; inebriation;
headache; fatigue; numbness; tingling and pallor or cyanosis of the extremities; nausea; abdominal pain;
Gl bleeding; visual disturbances; cardiac dysrhythmias; narcosis and death. Vinyl chloride is a severe

irritant of the eyes, skin, and mucous membranes.

As a result of the data previously identified at this site, it is very unlikely that workers participating in this
activity will encounter any airborne concentrations of benzene or vinyl chloride that would represent an
occupational exposure concern. To monitor this route, real-time direct reading monitoring instruments will

be used (as described in section 7.0).

Ingestion_and Skin Contact: Potential exposure concerns to benzene and Vinyl chloride may also

occur through ingesting or coming into direct skin contact with contaminated soils. The likelihood of
worker exposure concerns through these two routes are also considered very unlikely, provided that
workers follow good personal hygiene and standard good sample collection/sample handling practices,
and wear appropriate PPE as specified in this HASP. Examples onsite practices that are to be observed

that will protect workers from exposure via ingestion or skin contact include the following:

¢ No hand-to-mouth activities on site (eating, drinking, smoking, etc.)
o Washing hands upon leaving the work area and prior to performing any hand to mouth activities
o Wearing surgeon's-style gloves whenever handling potentially-contaminated media, including soils,

hand tools, and sample containers.

ORC®

ORC® will be injected into specified soil borings using a pump and tremie method. This method
introduces the ORC® from the bottom of the boring in a retracting up-ward fashion. The material to be

injected is a registered material and the MSDS is provided in Appendix VII.
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Health effects associated with overexposure to magnesium products are as indicated below.

6.1.1.1  Chemical Hazards of ORC® include:

Magnesium oxide fume — Metal fume fever —Flu-like symptoms

Magnesium particles or alloys which enter through perforations in the skin have been recorded to
produce a severe local reaction (evolution of gas and severe irritation locally) resulting in necrosis or
killing of the cells within the impacted area (See chemical gas gangrene for more information). These

injuries are very slow to heal.

It is estimated based on the physical properties and ingredients (magnesium oxide, magnesium
peroxide, and magnesium hydroxide) evaluated that this material will be irritating to the eyes and skin

and upper respiratory tract as well as other exposed mucous membranes.

The material as indicated in the MSDS has a pH of 10 in solution. If swallowed, this material is slow

to be absorbed, however, will result in vomiting and diarrhea.

The health effects reported above are considered acute responses to overexposure. Based on limited

use and application chronic responses are not addressed. It is imperative to control the dust when

dispensing this product.

6.1.1.2 Physical Hazards of ORC® include:

Incompatibilities with acids, certain bases and interhalogen compounds(i.e., maleic anhydride,
sodium hydroxide, bromine pentafluoride, chlorine trifluoride). The result will be violent reaction and
potentially ignition. This material should be maintained and used away from potential ignition sources
because of the potential violent reaction (i.e., oxidizer + any fuel source/combustible material = fire
and/or explosion) given suitable conditions (i.e., closed container; insufficient media to absorb the

heat of reaction). This material will intensify a fire.

This material (25-35% Magnesium peroxide) will react with water to release oxygen. The magnesium
oxide component will react with water to create magnesium hydroxide, both of which will slowly
release oxygen to the water. To control the release of oxygen and the reaction, it is recommended
that this material, when mixing, is added slowly to the prescribed amount of water. Upon completing

the mixture and the injection, flush the container and pump with copious amounts of water.
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Specified control measures have been provided in the Safe Work Permit for this task (See Attachment
V).

Table 6-1 provides information on the most common and significant site contaminants that may be
present at Wallops Island. Included is information on the toxicological, chemical, and physical properties

of these substances.

6.2 PHYSICAL HAZARDS

The following is a list of physical hazards that may be encountered at the site or may be present during

the performance of site activities.

e Injury due to overexertion from operating the hand auger

e Slip, trips, and falls

e Contact with underground (electric lines, gas lines, water lines, etc.)
e Strain/muscle pulls from heavy lifting

e Heat Stress

e Pinch/compression points

¢ Natural hazards (snakes, ticks, poisonous plants, etc.)

e Vehicular and equipment traffic

¢ Inclement weather

e Noise

These hazards are discussed further below, and are presented relative to each task in the task-specific
Safe Work Permits.

6.2.1 Slips, Trips, and Falls

During various site activities there is a potential for slip, trip, and fall hazards associated with wet, steep,
or unstable work surfaces. To minimize hazards of this nature, personnel required to work in and along
areas prone to these types of hazards will be required to exercise caution, and use appropriate
precautions (restrict access, guardrails, life lines and/or safety harnesses) and other means suitable for

the task at hand. Site activities will be performed using the buddy system.

6.2.2 Contact with Underground Utilities

Underground utilities such as pressurized lines, water lines, telephone lines, buried utility lines, and high

voltage power lines are known to be present throughout the facility. Clearance of underground utilities for
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each boring injection location will be coordinated with the NASA WFF Facility Management Branch and a
dig permit will be issued by the facility before any intrusive activities. The dig permit request will be
completed by the PM or FOL a copy of the dig permit must be present at the site before any intrusive
activities begin. The TtNUS Utility Locating and Excavation Clearance SOP found in Section 7.0 of the

Health and Safety Guidance Manual and must also be completed to verify site clearance.

6.2.3 Strain/Muscle Pulls from Heavy Lifting

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due
to the physical demands and nature of this site work. To avoid injury during lifting tasks personnel are to
lift with the force of the load carried by their legs and not their backs. When lifting or handling heavy
material or equipment use an appropriate number of personnel. Keep the work area free from ground

clutter to avoid unnecessary twisting or sudden movements while handling loads.

6.2.4 Heat Stress

Because of the geographical location of the planned work, the likely seasonal weather conditions that will
exist during the planned schedule, and the physical exertion that can be anticipated with some of the
planned tasks, it will be necessary for the field team to be aware of the signs and symptoms and the
measures appropriate to prevent heat stress. This is addressed in detail in section 4.0 of the TtNUS
Health and Safety Guidance Manual, which the SSO is responsible for reviewing and implementing as

appropriate on this project.

In general, early signs of heat-related disorders include heat rash, cramps, heavy sweating which may be
followed by the complete shutdown of a person's ability to sweat, pale/clammy skin, headaches,
dizziness, incoordination, and other maladies. To prevent heat stress disorders, the following preventive

measures are to be implemented by the SSO:

e When possible, schedule the most physically-demanding tasks so that they are performed during

cooler periods of the day such as early morning or late afternoon

e Educate the field staff in heat stress signs and symptoms so that they can monitor themselves and

their co-workers
e Schedule frequent breaks during the hottest parts of the day (such as a few minutes each hour).

Breaks should be in shaded areas, and in a location where workers can remove PPE, wash their
hands, and drink fluids
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e Drinking fluids should be cool and non-caffeinated. Sports-drinks with electrolytes are acceptable

provided that they do not contain alcohol. Water is also acceptable.

For more information on heat stress recognition and prevention, consult section 4.0 of the TtNUS Health

and Safety Guidance Manual.

6.2.5 Pinch/Compression Points

Handling of tools, machinery, and other equipment on site may expose personnel to pinch/compression
point hazards during normal work activities. Where applicable, equipment will have intact and functional
guarding to prevent personnel contact with hazards. Personnel will exercise caution when working
around pinch/compression points, using additional tools or devices (e.g., pinch bars) to assist in

completing activities.

6.2.6 Natural Hazards

Natural hazards such as poisonous plants, bites from poisonous or disease carrying animals or insects
(e.g., snakes, ticks, mosquitoes) are often prevalent at sites that are being investigated as part of
hazardous waste site operations. Given the geographic location and the environment (marshes and
lakes), alligators are also assumed to be potentially present at the NASA Wallops Island facility. To
minimize the potential for site personnel to encounter these hazards, nesting areas in and about work
areas will be avoided to the greatest extent possible. Work areas will be inspected to look for any
evidence that dangerous animals may be present. Based on the planned location for the work covered

by this HASP, encountering alligators is not a likely probability.

During warm months (spring through early fall), tick-borne Lyme Disease may pose a potential health
hazard. The longer a disease carrying tick remains attached to the body, the greater the potential for
contracting the disease. Wearing long sleeved shirts and long pants (tucked into boots and taped) will
prevent initial tick attachment, while performing frequent body checks will help prevent long term attachment.
Site first aid kits should be equipped with medical forceps and rubbing alcohol to assist in tick removal. For
information regarding tick removal procedures and symptoms of exposure, consult Section 4.0 of the Health

and Safety Guidance Manual.

Contact with poisonous plants and bites or stings from poisonous insects are other potential natural hazards.
Long sleeved shirts and long pants (tucked into boots), and avoiding potential nesting areas, will minimize
the potential for exposure. Additionally, insect repellents may be used by site personnel. Personnel who
are allergic to stinging insects (such as bees, wasps and hornets) must be particularly careful since severe

illness and death may result from allergic reactions. As with any medical condition or allergy, information
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regarding the condition must be listed on the Medical Data Sheet (see Attachment | of this HASP), and the
FOL or SSO notified.

6.2.7 Inclement Weather

Project tasks under this Scope of Work will be performed outdoors. As a result, inclement weather may
be encountered. In the event that adverse weather (electrical storms, tornadoes, etc.) conditions arise,
the FOL and/or the SSO will be responsible for temporarily suspending or terminating activities until

hazardous conditions no longer exist.
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7.0 AIR MONITORING

None of the contaminants are expected to be present in significant concentrations to present an
inhalation hazard during planned site activities. As a precautionary measure to assure that such
exposures are avoided and documented, a direct reading instrument will be used to monitor worker
exposures to chemical hazards present at the site. For this project, based on the properties of the
primary contaminants of concern (i.e., Benzene and vinyl chloride), a Photoionization Detector (PID) may
be used to monitor the air.

7.1 INSTRUMENTS AND USE

Instruments will be used primarily to monitor source points and worker breathing zone areas, while
observing instrument action levels. The SSO shall obtain and document the daily background (BG)
reading at an upwind, unaffected area and observe for readings above that BG level. The SSO shall
monitor source areas (e.g., auger bore hole locations and above collected soil samples) for the presence
of any reading above the daily-established BG level. If elevated readings are observed, the SSO shall
monitor the workers breathing zone (BZ) areas with the PID

7.1.1 Action Level

Based on the contaminant of concern, Benzene and vinyl chloride, workers must limit exposure to a
maximum of 10 ppm in the BZ for no more than 15 minutes total in an 8 hour work day (e.g., 1 exposure
for 15 minutes, 2 exposures for 7.5 minutes or 3 exposures for 5 minutes). If sustained readings above

10 ppm are measured, the following process will be followed:

The SSO shall stop work and retreat upwind to a safe, unaffected area, where they will remain until
further directed by the SSO.

e The SSO shall allow at least 5 minutes to pass so that the work area can ventilate, and will then re-

approach the work area while continuously monitoring the BZ areas.

¢ Only when BG levels are regained in BZ areas will work be permitted to resume.

e |If BG levels are not regained, the SSO will contact the HSM for additional direction.
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Instrument Action Levels: The use of a PID will be acceptable, provided that the following action levels

are observed:

e PID Action Level: 10 ppm above BG in BZ areas.

7.2 INSTRUMENT MAINTENANCE AND CALIBRATION

Hazard monitoring instruments will be maintained and pre-field calibrated by the equipment provider (i.e.,
rental agency used). Operational checks and field calibration will be performed on site instruments each
day prior to their use. Field calibration will be performed on instruments according to manufacturer’s
recommendations. These operational checks and calibration efforts will be performed in a manner that
complies with the employees health and safety training, the manufacturer's recommendations, and with
the applicable manufacturer standard operating procedure (which the SSO must assure are included with
the instrument upon its receipt onsite). Field calibration efforts must be documented. Figure 7-1 is
provided for documenting these calibration efforts. This information may instead be recorded in a field
operations logbook, provided that the information specified in Figure 7-1 is recorded. This required

information includes the following:

e Date calibration was performed

e Individual calibrating the instrument

e Instrument name, model, and serial number

¢ Any relevant instrument settings and resultant readings (before and after) calibration
o |dentification of the calibration standard (lot no., source concentration, supplier)

¢ Any relevant comments or remarks

7.3 DOCUMENTING INSTRUMENT READINGS

The SSO is responsible for ensuring that air monitoring instruments are used in accordance with the
specifications of this HASP and with manufacturer’'s specifications/recommendations. In addition, the
SSO is also responsible for ensuring that all instrument use is documented. This requirement can be
satisfied either by recording instrument readings on pre-printed sampling log sheets or in a field log book.
This includes the requirement for documenting instrument readings that indicate no elevated
readings above noted daily background levels (i.e., no-exposure readings). At a minimum, the SSO

must document the following information for each use of an air monitoring device:

e Date, time, and duration of the reading

e Site location where the reading was obtained
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Instrument used (e.g., PID, etc.)
Personnel present at the area where the reading was noted
Other conditions that are considered relevant to the SSO (such as weather conditions, possible

instrument interferences, etc.)
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FIGURE 7-1

DOCUMENTATION OF FIELD CALIBRATION

SITE NAME: PROJECT NO.:

Date of Instrument | Instrument Person Instrument Settings Instrument Readings Calibration Remarks/
Calibration Name and I.D. Perform_mg Pre- Post- Pre- Post- Standard Comments
Model N b Calibrat : : ; : ; : ; ; Lot N b

ode umber alibration | cajlipration | Calibration | Calibration | Calibration | (Lot Number)
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING

This section is included to specify health and safety training and medical surveillance requirements for
TINUS personnel participating in on site activities. TtINUS personnel must complete 40 hours of
introductory hazardous waste site training prior to performing work at the NASA Wallops Island. TtNUS
personnel who have had introductory training more than 12 months prior to site work must have
completed 8 hours of refresher training within the past 12 months before being cleared for site work. In
addition, 8-hour supervisory training in accordance with 29 CFR 1910.120(e)(4) will be required for site

supervisory personnel.

Documentation of TtNUS introductory, supervisory, and refresher training as well as site-specific training
will be maintained at the site. Copies of certificates or other official documentation will be used to fulfill

this requirement.

8.2 SITE-SPECIFIC TRAINING

TINUS SSO will provide site-specific training to TINUS employees who will perform work on this project.
Figure 8-1 will be used to document the provision and content of the project-specific and associated
training. Site personnel will be required to sign this form prior to commencement of site activities. This
training documentation will be employed to identify personnel who through record review and attendance
of the site-specific training are cleared for participation in site activities. This document shall be

maintained at the site to identify and maintain an active list of trained and cleared site personnel.

The TtNUS SSO will also conduct a pre-activities training session prior to initiating site work. This will
consist of a brief meeting at the beginning of each day to discuss operations planned for that day, and a
review of the appropriate Safe Work Permits with the planned task participants. A short meeting may

also be held at the end of the day to discuss the operations completed and any problems encountered.

8.3 MEDICAL SURVEILLANCE

TINUS personnel participating in project field activities will have had a physical examination meeting the
requirements of TtINUS's medical surveillance program. Documentation for medical clearances will be
maintained in the TINUS Pittsburgh office and made available, as necessary, and will be documented

using Figure 8-1 for every employee participating in onsite work activities at this site.
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Each field team member, including visitors, entering the exclusion zone(s) shall be required to complete
and submit a copy of the Medical Data Sheet (see Attachment | of this HASP). This shall be provided to
the SSO, prior to participating in site activities. The purpose of this document is to provide site personnel
and emergency responders with additional information that may be necessary in order to administer

medical attention.

8.4 SITE VISITORS

All site visitors to the site must be 100% escorted at all times and restricted from approaching any work
areas where they could be exposed to hazards from TtNUS operations. If a visitor has authorization from
the client and from the TtINUS Project Manager to approach our work areas, the FOL must assure that
the visitor first provides documentation indicating that he/she/they have successfully completed the
necessary OSHA introductory training, receive site-specific training from the SSO, and that they have

been physically cleared to work on hazardous waste sites.
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FIGURE 8-1

SITE-SPECIFIC TRAINING DOCUMENTATION

My signature below indicates that | am aware of the potential hazardous nature of performing field
investigation activities at NASA Wallops Island, Virginia and that | have received site-specific training
which included the elements presented below:

Names of designated personnel and alternates responsible for site safety and health
Safety, health, and other hazards present on site

Use of personal protective equipment

Safe use of engineering controls and equipment

Medical surveillance requirements

Signs and symptoms of overexposure

Contents of the Health and Safety Plan

Emergency response procedures (evacuation and assembly points)
Incipient response procedures

Review of the contents of relevant Material Safety Data Sheets
Review of the use of Safe Work Permits

| have been given the opportunity to ask questions and all of my questions have been answered to my
satisfaction. The dates of my training and my medical surveillance requirements indicated below are
accurate to the best of my knowledge.

Site- 8-Hour
Name Specific 40-Hqur Refresher 8-Ho_ur Medical
(Printed and Signature) Training Training Training Supervisory Exam
Date (Date) (Date) Training (Date)
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9.0 SITE CONTROL

This section outlines the means by which TtNUS will delineate work zones and use these work zones in
conjunction with decontamination procedures to prevent the spread of contaminants into previously
unaffected areas of the site. It is anticipated that a three-zone approach will be used during work at this
site. This approach will be comprised of an exclusion zone, a contamination reduction zone, and a
support zone. It is also anticipated that this approach will control access to site work areas, restricting
access by the general public, minimizing the potential for the spread of contaminants, and protecting

individuals who are not cleared to enter work areas.

9.1 EXCLUSION ZONE

The exclusion zone will be considered the areas of the site of known or suspected contamination. It is
anticipated that the areas around the exhaust vents will have the potential for contaminants brought to the
surface. These areas will be marked and personnel will maintain safe distances. Once intrusive activities
have been completed and surface contamination has been removed, the potential for exposure is again
diminished and the area can then be reclassified as part of the contamination reduction zone. Therefore,
the exclusion zones for this project will be limited to those areas of the site where active work (hand
augering and sample collection) is being performed plus a designated area of at least 15 feet surrounding
the work area. Exclusion zones will be delineated as deemed appropriate by the FOL, through means

such as erecting visibility fencing, barrier tape, cones, and/or postings to inform and direct personnel.

9.1.1 Exclusion Zone Clearance

A pre-startup site visit will be conducted by members of the identified field team in an effort to identify
proposed subsurface investigation locations, conduct utility clearances, and provide upfront notices

concerning scheduled activities within the facility.

Subsurface activities will proceed only when utility clearance has been obtained. In the event that a utility
is struck during a subsurface investigative activity, the emergency numbers provided in Section 2.0,
Table 2-1, will be notified.

9.2 CONTAMINATION REDUCTION ZONE

The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area
of the site where contamination is not suspected. This area may also serve as a focal point in supporting

exclusion zone activities. This area will be delineated using barrier tape, cones, and postings to inform
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and direct facility personnel. Decontamination will be conducted at a central location. Equipment

potentially contaminated will be bagged and taken to that location for decontamination.

9.3 SUPPORT ZONE

The support zone for this project will include a staging area where site vehicles will be parked, equipment
will be unloaded, and where food and drink containers will be maintained. The support zones will be
established at areas of the site where away from potential exposure to site contaminants during normal

working conditions or foreseeable emergencies.

9.4 SAFE WORK PERMITS

Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits
(SWPs) to guide and direct field crews on a task by task basis. An example of the SWP to be used is
provided in Figure 9-1. Partially completed SWPs for the work to be performed are attached to this
HASP. These permits were completed to the extent possible as part of the development of this HASP. It
is the SSO's responsibility to finalize and complete all blank portions of the SWPs based on current,
existing conditions the day the task is to be performed, and then review that completed permit with all
task participants as part of a pre-task tail gate briefing session. This will ensure that site-specific
considerations and changing conditions are appropriately incorporated into the SWP, provide the SSO
with a structured format for conducting the tail gate sessions, as well will also give personnel an

opportunity to ask questions and make suggestions. All SWPs require the signature of the FOL or SSO.

9.5 SITE VISITORS

Site visitors for the purpose of this document are identified as representing the following groups of

individuals:

e Personnel invited to observe or participate in operations by TINUS
o Regulatory personnel (i.e., NASA, EPA, VADEQ and OSHA)
e Authorized NASA Personnel

e  Other authorized visitors

Non-NASA personnel working on this project are required to gain initial access to the base by

coordinating with the TtINUS FOL or designee and following established base access procedures.

Once access to the base is obtained, personnel who require site access into areas of ongoing operations

will be required to obtain permission from the PM. Upon gaining access to the site, site visitors wishing
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to observe operations in progress will be escorted by a TtINUS representative and shall be required to

meet the minimum requirements discussed below:

o Site visitors will be directed to the FOL/SSO, who will sign them into the field logbook. Information to
be recorded in the logbook will include the individual's name (proper identification required), the entity

which they represent, and the purpose of the visit.

e Site visitors wishing to enter the exclusion zone will be required to produce the necessary information
supporting clearance to the site. This shall include information attesting to applicable training and
medical surveillance as stipulated in Section 8.0 of this document. In addition, to enter the site
operational zones during planned activities, visitors will be required to first go through site-specific

training covering the topics stipulated in Section 8.2 of this HASP.

Once the site visitors have completed the above items, they will be permitted to enter the operational
zone. Visitors are required to observe the protective equipment and site restrictions in effect at the site at
the time of their visit. Visitors entering the exclusion zones during ongoing operations will be
accompanied by a TINUS representative. Visitors not meeting the requirements, as stipulated in this plan,
for site clearance will not be permitted to enter the site operational zones during planned activities. Any
incidence of unauthorized site visitation will cause the termination of on site activities until the
unauthorized visitor is removed from the premises. Removal of unauthorized visitors will be

accomplished with support from local law enforcement personnel.

9.6 SITE SECURITY

Site security will be accomplished using TINUS field personnel. TtNUS will retain complete control over
active operational areas. As this activity takes place at a Navy facility open to public access, the first line
of security will take place using exclusive zone barriers, site work permits, and any existing barriers at the
sites to restrict the general public. The second line of security will take place at the work site referring
interested parties to the Base Contact. The Base Contact will serve as a focal point for base personnel,

interested parties, and serve as the final line of security and the primary enforcement contact.

9.7 BUDDY SYSTEM

Personnel engaged in on site activities will practice the "buddy system" to ensure the safety of personnel

involved in this operation.
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9.8 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS

TtNUS and subcontractor personnel will provide MSDSs for chemicals brought on site. The contents of
these documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any
actual use or application of the substances on site. A chemical inventory of the chemicals used on site
will be developed using the Health and Safety Guidance Manual. The MSDSs will then be maintained in

a central location (i.e., temporary office) and will be available for anyone to review upon request.

9.9 COMMUNICATION

As personnel will be working in proximity to one another during field activities, a supported means of

communication between field crew members will not be necessary.

External communication will be accomplished by using the telephones at predetermined and approved
locations. External communication will primarily be used for the purpose of resource and emergency
resource communications. Prior to the commencement of activities at the NASA Wallops Island, the FOL

will determine and arrange for telephone communications.
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FIGURE 9-1
SAFE WORK PERMIT

Permit No. Date: Time: From to

Work limited to the following (description, area, equipment used):

Primary Hazards: Potential hazards associated with this task:

Ill.  Field Crew:

IV.  On-site Inspection conducted [dYes [ No Initials of Inspector TtNUS
Equipment Inspection required [dyes [ No Initials of Inspector TtNUS

V. Protective equipment required Respiratory equipment required
Level D [] Level B[] Yes [] Specify on the reverse
Level C [] Level A[] No |
Modifications/Exceptions:
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures

Primary Route(s) of Exposure/Hazard:
(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures
Hard-hat..........c.ccooveveiierieeae, [1Yes [1No Hearing Protection (Plugs/Muffs) ....[] Yes [] No
Safety Glasses .........cccccccevvennnn. [JYes [1No Safety belt/harness .............c......... [JYes [1No
Chemical/splash goggles............ [JYes []No Radio/Cellular Phone ........c.cccv...... [JYes []No
Splash Shield............cccccveueenee. [JYes []No Barricades ......oeeeeeeeeeeeeeeeeeeeeen [JYes []No
Splash suits/coveralls ................ [1Yes [1No Gloves (Type — ) R [1Yes [1No
Impermeable apron.................... [JYes []No Work/rest regimen.............ccocoeueu... [JYes [1No
Steel toe Work shoes or boots... [ JYes [] No Chemical Resistant Boot Covers.....[ ] Yes [] No
High Visibility vest...................... [IYes [1No Tape up/use insect repellent .......... [1Yes [1No
First Aid Kit ...coooeveeeeeeeeeeeeee. [Yes [INo Fire Extinguisher ...........cccccoeevevean.... [1Yes [ No
Safety Shower/Eyewash ............ CdYes [ No Other ..o, [JYes [1No
Modifications/Exceptions:

VIIl.  Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............coeoveeeeeeereeeeeeeeeee e | | |
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ..... O O O
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... O O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O O O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.)................... [JYes [ No
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions:
Permit Issued by: Permit Accepted by:
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10.0 SPILL CONTAINMENT PROGRAM

10.1 SCOPE AND APPLICATION

It is not anticipated that bulk hazardous materials (over 55-gallons) will be generated or handled at any
given time as part of this scope of work. It is also not anticipated that such spillage would constitute a
danger to human health or the environment. However, as the job progresses, some potential may exist
for accumulating Investigative Derived Wastes (IDW) such as decontamination fluids, soil cuttings,

disposable sampling equipment and PPE.

10.2 POTENTIAL SPILL AREAS

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further
potential contamination of the environment. Currently, limited areas are vulnerable to this hazard

including:

e Resource deployment
o Waste transfer

e Central staging

It is anticipated that the IDW generated as a result of this scope of work will be containerized, labeled,
and staged to await further analyses. The results of these analyses will determine the method of

disposal.

10.3 LEAK AND SPILL DETECTION

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel
staging or disposing of drums area will be conducted during working hours to visually determine that
storage vessels are not leaking. If a leak is detected, the contents will be transferred, using a hand
pump, into a new vessel. The leak will be collected and contained using absorbents such as Oil-Dry,
vermiculite, or sand, which are stored at the vulnerable areas in a conspicuously marked drum. This
used material, too, will be containerized for disposal pending analysis. Inspections will be documented in

the project logbook.

10.4 PERSONNEL TRAINING AND SPILL PREVENTION

Personnel will be instructed in the procedures for incipient spill prevention, containment, and collection of
hazardous materials in the site-specific training. The FOL and the SSO will serve as the Spill Response

Coordinators for this operation, should the need arise.
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10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT

The following represents the types of equipment that should be maintained at the staging areas for the

purpose of supporting this Spill Prevention/Containment Program.

e Sand, clean fill, vermiculite, or other non combustible absorbent (Oil-dry)
e Drums (55-gallon U.S. DOT 1A10r1A2)
e Shovels, rakes, and brooms

e Container labels

10.6 SPILL CONTROL PLAN

This section describes the procedures the TtNUS field crew members will employ upon the detection of a

spill or leak.

1. Notify the SSO or FOL immediately upon detection of a leak or spill. Activate emergency alerting

procedures for that area to remove non-essential personnel.

2. Employ the personal protective equipment stored at the staging area. Take immediate actions to
stop the leak or spill by plugging or patching the container or raising the leak to the highest point

in the vessel. Spread the absorbent material in the area of the spill, covering it completely.

3. Transfer the material to a new vessel; collect and containerize the absorbent material. Label the

new container appropriately. Await analyses for treatment and disposal options.

4. Re-containerize spills, including 2-inch of top cover impacted by the spill. Await test results for

treatment or disposal options.
It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification

of the appropriate Emergency Response agencies will be carried out by the FOL or SSO in accordance

with the procedures discussed in Section 2.0 of this HASP.
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11.0 CONFINED-SPACE ENTRY

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined
space activities will be conducted. Therefore, personnel under the provisions of this HASP are not
allowed, under any circumstances, to enter confined spaces. A confined space is defined as an area
which has one or more of the following characteristics:

e |slarge enough and so configured that an employee can bodily enter and perform assigned work.

e Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, silos,

storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry).

¢ Is not designed for continuous employee occupancy.

Additionally, a Permit-Required Confined Space must also have one or more of the following characteristics:

e Contains or has a potential to contain a hazardous atmosphere.

¢ Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly caving

walls or by a floor that slopes downward and tapers to a smaller cross-section.
e Contains any other recognized, serious, safety or health hazard.
For further information on confined space, consult the Health and Safety Guidance Manual or call the

PHSO. If confined space operations are to be performed as part of the scope of work, detailed

procedures and training requirements will have to be addressed.
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12.0 MATERIALS AND DOCUMENTATION

The TtNUS Field Operations Leader (FOL) shall ensure the following materials/documents are taken to

the project site and used when required.

A complete copy of this HASP

Health and Safety Guidance Manual

Incident Reports

Medical Data Sheets

Material Safety Data Sheets for chemicals brought on site, including decontamination solutions, fuels,
sample preservatives, calibration gases, etc.

A full-size OSHA Job Safety and Health Poster (posted in the site trailer)

Training/Medical Surveillance Documentation Form (Blank)

First-Aid Supply Usage Form

Emergency Reference Form (Section 2.0, extra copy for posting)

Directions to the Hospital

12.1 MATERIALS TO BE POSTED AT THE SITE

The following documentation is to be posted or maintained at the site for quick reference purposes. In

situations where posting these documents is not feasible (such as no office trailer), these documents

should be separated and immediately accessible.

Chemical Inventory Listing (posted) - This list represents all chemicals brought on-site, including
decontamination solutions, sample preservations, fuel, etc. This list should be posted in a central

area.

MSDSs (maintained) - The MSDSs should also be in a central area accessible to all site personnel.
These documents should match all the listings on the chemical inventory list for all substances
employed on-site. It is acceptable to have these documents within a central folder and the chemical
inventory as the table of contents.

The OSHA Job Safety & Health Protection Poster (posted) - This poster should be conspicuously
posted in places where notices to employees are normally posted, as directed by
29 CFR 1903.2 (a)(1). Each FOL shall ensure that this poster is not defaced, altered, or covered by
other material. The law also states that reproductions or facsimiles of the poster shall be at least 8

1/2 by 14 inches with 10 point type.
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e Site Clearance (maintained) - This list is found within the training section of the HASP (Figure 8-1).
This list identifies all site personnel, dates of training (including site-specific training), and medical
surveillance. The list indicates not only clearance, but also status. If personnel do not meet these

requirements, they do not enter the site while site personnel are engaged in activities.

e Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and

directions will be maintained at all phone communications points and in each site vehicle.

e Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site
personnel and filed in a central location. The Medical Data Sheet will accompany any injury or illness
requiring medical attention to the medical facility. A copy of this sheet or a wallet card will be given to

all personnel to be carried on their person.

e Personnel Monitoring (maintained) - All results generated through personnel sampling (levels of

airborne toxins, noise levels, etc.) will be posted to inform individuals of the results of that effort.

e Placards and Labels (maintained) - Where chemical inventories have been separated because of
quantities and incompatibilities, these areas will be conspicuously marked using DOT placards and
acceptable [Hazard Communication 29 CFR 1910.1200(f)] labels.

The purpose of maintaining or posting this information, as stated above, is to allow site personnel quick

access. Variations concerning location and methods of presentation are acceptable providing the

objective is accomplished.
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BG

BZ
CFR
CLEAN
cocC
CSP
CRz
DPT
FFTA
FOL
HASP
HAZWOPER
HSM
IDW
MB
ML
MSDS
N/A
ORC
OSHA
PID
PPM
PHSO
PPE
SSO
SWP
TBD
PM
TtNUS
VOCs
WWEF
Wi
WOD

13.0 ACRONYMS /ABBREVIATIONS

Background

Breathing Zone

Code of Federal Regulations

Comprehensive Long-Term Environmental Action Navy
Chain of Custody

Certified Safety Professional

Contamination Reduction Zone

Direct Push Technology

Former Fire Training Area

Field Operations Leader

Health and Safety Plan

Hazardous Waste Operations and Emergency Response
Health and Safety Manager

Investigation Derived Waste

Mainbase

Mainland

Material Safety Data Sheet

Not Available

Oxygen Releasing Compounds

Occupational Safety and Health Administration (U.S. Department of Labor)

Photoionization Detector

Parts Per Million

Project Health and Safety Officer
Personal Protective Equipment
Site Safety Officer

Safe Work Permit

To be determined

Project Manager

Tetra Tech NUS, Inc.

Volatile Organic Compounds
Wallops Flight Facility

Wallops Island

Waste Oil Dump

13-1
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MEDICAL DATA SHEET

This Medical Data Sheet must be completed by on-site personnel and kept in the command post during
the conduct of site operations. This data sheet will accompany any personnel when medical assistance
is needed or if transport to hospital facilities is required.

Project

Name Home Telephone
Address

Age Height Weight

Person to notify in the event of an emergency: Name:

Phone:

Drug or other Allergies:

Particular Sensitivities

Do You Wear Contacts?

What medications are you presently using?

Name, Address, and Phone Number of personal physician:

Note: Health Insurance Portability and Accountability Act (HIPAA) Requirements

HIPAA took effect April 14, 2003. Loosely interpreted, HIPAA regulates the disclosure of Protected Health
Information (PHI) by the entity collecting that information. PHI is any information about health status (such
as that you may report on this Medical Data Sheet), provision of health care, or other information. HIPAA
also requires TtNUS to ensure the confidentiality of PHI. This Act can affect the ability of the Medical Data
Sheet to contain and convey information you would want a Doctor to know if you were incapacitated. So
before you complete the Medical Data Sheet understand that this form will not be maintained in a secure
location. It will be maintained in a file box or binder accessible to other members of the field crew so that
the can accompany an injured party to the hospital.

DO NOT include information that you do not wish others to know, only information that may be pertinent
in an emergency situation or treatment.

Name (Print clearly) Signature Date
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TETRA TECH, INC.

-It TETRATECH, INC. INCIDENT REPORT

Safety Excellence

Report Date | Report Prepared By ‘ Incident Report Number

INSTRUCTIONS:

All incidents (including those involving subcontractors under direct supervision of Tetra Tech
personnel) must be documented on the IR Form.

Complete any additional parts to this form as indicated below for the type of incident selected.

TYPE OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident
Near Miss (No losses, but could have resulted in injury, illness, or I:l Complete IR Form Only

damage)

Injury or lliness |:| Complete Form IR-A; Injury or lliness

I:l Complete Form IR-B; Damage, Fire, Spill or

Property or Equipment Damage, Fire, Spill or Release Release

Motor Vehicle ] Complete Form IR-C; Motor Vehicle

INFORMATION ABOUT THE INCIDENT

Description of Incident

Date of Incident Time of Incident

AM ] PM ] OR Cannot be determined [_]

Weather conditions at the time of the incident Was there adequate lighting?

Yes |:| No |:|

Location of Incident

Was location of incident within the employer’s work environment? Yes |:| No |:|

Street Address City, State, Zip Code and Country
Project Name Client:
Tt Supervisor or Project Manager Was supervisor on the scene?
Yes |:| No |:|
WITNESS INFORMATION (attach additional sheets if necessary)
Name Company
Street Address City, State and Zip Code

Telephone Number(s)

Form IR Page 1 of 2 Revision Date 9/06



TETRA TECH, INC.
-It TETRATECH, INC. INCIDENT REPORT

Safety Excellence

Corrective action(s) immediately taken by unit reporting the incident:

Corrective action(s) still to be taken (by whom and when):

ROOT CAUSE ANALYSIS LEVEL REQUIRED

Root Cause Analysis Level Required: Level - 1 |:| Level - 2 |:| None |:|

Root Cause Analysis Level Definitions

Definition: A Level 1 RCA is conducted by an individual(s) with experience or training in root cause analysis
techniques and will conduct or direct documentation reviews, site investigation, witness and affected employee
interviews, and identify corrective actions. Activating a Level 1 RCA and identifying RCA team members will be at
the discretion of the Corporate Administration office.

Level -1 The following events may trigger a Level 1 RCA:

. Work related fatality

. Hospitalization of one or more employee where injuries result in total or partial permanent disability
. Property damage in excess of $75,000

=  When requested by senior management

Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of
the operating unit HSR. Level 2 RCA will utilize the 5 Why RCA methodology and document the findings on the
tools provided.

Level -2 The following events will require a Level 2 RCA:

. OSHA recordable lost time incident
. Near miss incident that could have triggered a Level 1 RCA
. When requested by senior management

Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause
identified within each area of inquiry.

NOTIFICATIONS

Telephone Date

Title Printed Name Signature NIy

Project Manager or Supervisor

Site Safety Coordinator or Office H&S
Representative

Operating Unit H&S Representative

Other:

The signatures provided above indicate that appropriate personnel have been notified of the incident.

Form IR Page 2 of 2 Revision Date 9/06



INSTRUCTIONS:

Complete all sections below for incidents involving injury or illness.
Do NOT leave any blanks.

Attach this form to the IR FORM completed for this incident.

Incident Report Number: (From the IR Form)

EMPLOYEE INFORMATION

Company Affiliation

Tetra Tech Employee? |:| TetraTech subcontractor employee (directly supervised by Tt personnel)? |:|
Full Name Company (if not Tt employee)
Street Address, City, State and Zip Code Address Type
Home address (for Tt employees) |:|
Business address (for subcontractors) |:|

Telephone Numbers

Work: Home: Cell:

Occupation (regular job title) Department

Was the individual performing regular job duties? Time individual began work

Yes |:| No |:| AM |:| PM |:| OR Cannot be determined |:|

Safety equipment

Provided? Yes D No D Type(s) provided: |:| Hard hat |:| Protective clothing
L] Gloves ] High visibility vest

Used? Yes |:| No |:| If no, explain why . )
|:| Eye protection |:| Fall protection
|:| Safety shoes |:| Machine guarding
|:| Respirator |:| Other (list)

NOTIFICATIONS

Name of Tt employee to whom the injury or illness was first Was H&S notified within one hour of injury or illness?
reported

Yes |:| No |:|
Date of report H&S Personnel Notified
Time of report Time of Report

If subcontractor injury, did subcontractor’s firm perform their own incident investigation?

Yes |:| No |:| If yes, request a copy of their completed investigation form/report and attach it to this report.




INJURY / ILLNESS DETAILS

What was the individual doing just before the incident occurred? Describe the activity as well as the tools, equipment, or material the
individual was using. Be specific. Examples: “Climbing a ladder while carrying roofing materials”; “Spraying chlorine from a hand sprayer”;
“Daily computer key-entry”

What Happened? Describe how the injury occurred. Examples: “When ladder slipped on wet floor and worker fell 20 feet”; “Worker was
sprayed with chlorine when gasket broke during replacement”; Worker developed soreness in wrist over time”

Describe the object or substance that directly harmed the individual: Examples: “Concrete floor”; “Chlorine”; “Radial Arm Saw”. If this
question does not apply to the incident, write “Not Applicable”.

MEDICAL CARE PROVIDED

Was first aid provided at the site: Yes |:| No |:| If yes, describe the type of first aid administered and by whom?

Was treatment provided away from the site: Yes |:| No |:| If yes, provide the information below.

Name of physician or health care professional Facility Name
Street Address, City State and Zip Code Type of Care?
Was individual treated in emergency room? Yes |:| No |:|

Was individual hospitalized overnight as an in-patient? Yes [_] No [_]

Did the individual die? Yes [ ] No [ Ifyes, date:
Telephone Number

Will a worker’'s compensation claim be filed? Yes |:| No |:|

NOTE: Attach any police reports or related diagrams to this report.

SIGNATURES

| have reviewed this report and agree that all the supplied information is accurate

Affected individual
(print)

Affected individual (signature) Telephone Number Date

This form contains information relating to employee health and must be used in a manner that protects the confidentiality
of the employee to the extent possible while the information is being used for occupational safety and health purposes.




INSTRUCTIONS:

Complete all sections below for incidents involving property/equipment damage, fire, spill or release.
Do NOT leave any blanks.

Attach this form to the IR FORM completed for this incident.

Incident Report Number: (From the IR Form)

TYPE OF INCIDENT (Check all that apply)

Property Damage |:| Equipment Damage |:| Fire or Explosion |:| Spill or Release |:|

INCIDENT DETAILS

Results of Incident: Fully describe damages, losses, etc.

Response Actions Taken:

Responding Agency(s) (i.e. police, fire department, etc.) Agency(s) Contact Name(s)

Item: Extent of damage: Estimated repair cost

SPILLS / RELEASES (Provide information for spilled/released materials)

Substance Estimated quantity and duration Specify Reportable Quantity (RQ)

Exceeded? Yes |:| No |:| NA |:|

FIRES / EXPLOSIONS (Provide information related to fires/explosions)

Fire fighting equipment used? Yes |:| No |:| If yes, type of equipment:

NOTIFICATIONS

Required notifications Name of person notified By whom Date / Time
Client: Yes |:| No |:|
Agency: Yes [] No []
Other: Yes |:| No |:|

Who is responsible for reporting incident to outside agency(s)? Tt |:| Client |:| Other |:| Name:

Was an additional written report on this incident generated?  Yes |:| No |:| If yes, place in project file.




Incident Report Number: (From the IR Form)

INSTRUCTIONS:

Complete all sections below for incidents involving motor vehicle accidents. Do NOT leave any blanks.
Attach this form to the IR FORM completed for this incident.

INCIDENT DETAILS

occurred

Name of road, street, highway or location where accident

Name of intersecting road, street or highway if applicable

County City

State

Did police respond to the accident?

Did ambulance respond to the accident?

Yes |:| No |:|

Yes |:| No |:|

Name and location of responding police department

Ambulance company name and location

Officer’'s name/badge
#

Did police complete an incident report? Yes |:| No |:|

How many vehicles were involved in the accident?
than 2 vehicles.)

If yes, police report number:
Request a copy of completed investigation report and attach to this form.

VEHICLE INFORMATION

(Attach additional sheets as applicable for accidents involving more

Vehicle Number 1 — Tetra Tech Vehicle

Vehicle Number 2 — Other Vehicle

Vehicle Owner / Vehicle Owner /
Contact Contact
Information Information

Color Color

Make Make

Model Model

Year Year

License Plate # License Plate #
Identification # Identification #

Describe damage to vehicle number 1

Describe damage to vehicle number 2

Insurance Company Name and Address

Insurance Company Name and Address

Agent Name

Agent Name

Agent Phone No.

Agent Phone No.

Policy Number

Policy Number




DRIVER INFORMATION

Vehicle Number 1 — Tetra Tech Vehicle

Vehicle Number 2 — Other Vehicle

Driver’s Name

Driver’'s Name

Driver's Address

Driver's Address

Phone Number

Phone Number

Date of Birth

Date of Birth

Driver’s License #

Driver's License #

Licensing State

Licensing State

Male |:| Female |:|

Gender

Male |:| Female |:|

Gender

Was traffic citation issued to Tetra Tech driver? Yes |:| No |:|

Was traffic citation issued to driver of other vehicle? Yes |:| No|:|

Citation #

Citation #

Citation
Description

Citation

Description

PASSENGERS IN VEHICLES (NON-INJURED)

List all non-injured passengers (excluding driver) in each vehicle.
Driver information is captured in the preceding section.
Information related to persons injured in the accident (non-Tt employees) is captured in the section below on this form.
Injured Tt employee information is captured on FORM IR-A

Vehicle Number 1 — Tetra Tech Vehicle

Vehicle Number 2 — Other Vehicle

How many passengers (excluding driver) in the vehicle?

How many passengers (excluding driver) in the vehicle?

Name of injured person 1

Non-Injured Non-Injured
Passenger  Name Passenger Name
and Address and Address
Non-Injured Non-Injured
Passenger Name Passenger Name
and Address and Address
Non-Injured Non-Injured
Passenger  Name Passenger Name
and Address and Address

INJURIES TO NON-TETRATECH EMPLOYEES

Address of injured person 1

Describe damage to property other than motor vehicles

Age Gender Car No. Location in Car | Seat Belt Used? Ejected from car? | Injury or Fatality?
Male |:| Female |:| Yes |:| No |:| Yes |:| No |:| Injured |:| Died |:|

Name of injured person 2 Address of injured person 2

Age Gender Car No. Location in Car | Seat Belt Used? Ejected from car? Injury or Fatality?
Male |:| Female |:| Yes |:| No |:| Yes |:| No |:| Injured |:| Died |:|

OTHER PROPERTY DAMAGE

Property Owner’s Name

Property Owner’s Address




COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED




National Aeronautics and
Space Administration

NASA Mishap Report

MASTER FILE NO.

NOTE: Fill in unshaded blocks within 24 hours. Please print or type. See reverse for instructions.

GENERAL INFORMATION

1. NAME OF ORGANIZATION

2. MISHAP DATE (MMDDYYYY)

3. MISHAP TIME (24 hrs.)

4. ORG. FILE NO.

5. MISHAP CATEGORY (Check as appropriate)

6. CLOSE CALL

7. LEVEL OF POTENTIAL

8. BLDG. NO./LOCATION

TYPEA TYPEB TYPEC INCIDENT |:|

1 |:| DEATH 2 LOST TIME 2|:| LOSTTIME 4 INJURY
9. SPECIFIC AREA
2 |:| LOSTTIME 3 |PERM. DISABILITY 4 I:l INJURY 6 I:l DAMAGE
4 I:l INJURY 4 |:| INJURY 6 |:| DAMAGE
| TEST 10. MISSION AFFECTED

6 |:| DAMAGE 5 HOSPITALIZATION 7 FALURE MISSION

TEST
7 |:| FAILURE 6 | DAMAGE I:l

7 | TEST FAILURE

11. PROGRAM IMPACT

12. DESCRIPTION OF MISHAP (Sequence of events, extent of damage and injuries, cause, if known, etc. Use additional sheets if necessary.)

PERSONNEL INVOLVED

D1 Dz I:la

BEFORE MISHAP

19. FIRST AID
ONLY

DYES |:| NO

13. NAME (Last, first, middle initial) 14. AGE 15. SEX 16. ORGANIZATION (CODE)/POSITION
[ [
17. SHIFT WORKED 18. HOURS OF CONTINUOUS DUTY 20. FATALITY 21. INJURY TYPE (Code)

DYES D NO

22. BODY PART(S) AFFECTED (Codes) 23. DAYS LOST 24. CAUSE(S) OF INJURY (Codes) 25. MISHAP ENVIRONMENT (Codes)
NO. D TOTAL PRIMARY CONTRIB. POTENTIAL [AGENCY ACTIVITY

I:l CONTINUING

26. HAS EMPLOYEE RECEIVED TRAINING/CERTIFICATION APPLICABLE TO TASK? I:l YES NO
EQUIPMENT/PROPERTY DAMAGED

27. CLASS OF EQUIPMENT/PROPERTY DAMAGED 28. SPECIFIC ITEM DAMAGED

1 DFLIGHT HARDWARE 4 D PRESSURE VESSEL 7 D OTHER

2 D GROUND SUPPORT EQUIPMENT (GSE) 5 D MOTOR VEHICLE

s [_Jraciy 6 [] AIRCRAFT

29. SERIAL/NEMS NO. 30. SYSTEM/SUBSYSTEM AFFECTED 31. CAUSE(S) OF DAMAGE (Codes) 32. COST

PRIMARY CONTRIB. | POTENTIAL |ESTIMATE FINAL
33. SUBMITTED BY (Name, title, mail code) SIGNATURE PHONE NO. DATE
CORRECTIVE ACTION
34. ACTION PLAN (Provide estimated completion date for each action. Use extra sheets if necessary)
35. APPROVED (Name, title, mail code) SIGNATURE PHONE NO. DATE
36. NASA SAFETY CONCURRENCE WITH CORRECTIVE ACTION PLAN (Branch chief or higher)

CONCUR (Name, title, mail code) SIGNATURE PHONE NO. DATE
NASA SAFETY OFFICE USE ONLY

37. LESSONS LEARNED REF. NO. (If Yes) 40. APPROVAL FOR CLOSURE

D YES D NO NAME AND TITLE PHONE NO.
38. TYPE OF INVESTIGATION
1D BOARD 2 D TEAM 3 D INVESTIGATOR
39. STATUS SIGNATURE DATE
D OPEN D CLOSED

NASA FORM 1627 DEC 96 PREVIOUS EDITIONS ARE OBSOLETE.

RCS 10000000871



CODES

ITEM 21. INJURY TYPE - Enter one of the following codes to identify the category of injury:

(HO1) Abrasion

(C02) Avulsion

(Co1) Amputation
(HO02) Bites, Stings
(HO7) Punctures
(A00) Burn, Chemical
(B0O) Burn, Thermal
(276) Concussion
(G06) Exposure

(HO4) Contusion, Bruise
(103) Dermatitis

(196) Multiple Injuries

(E0B) Electrical Shock

(104) Exhaustion

(FO7) Fracture

(106) Hernia

(100) Inhalation, Absorption,

Ingestion

ITEM 22. BODY PART(S) AFFECTED - Enter up to 3 of the following body part codes.

Section of Body

(A00) Body in general
(D00) Torso (Chest)
(B0O) Head/Facial
(E00) Upper Extremities
(FOO0) Lower Extremities

Part of Body

(D10)  Abdomen
(F21)  Ankle
(E13) Upper Arm
(D30)  Back
(F22) Calf/Skin
(B03)  Ear(s)
(E12)  Elbow
(B12)  Eye(s)
(B10) Face
(E31) Finger(s)

(109) Internal Injuries
(HO6) Laceration

(P0O0) Pain

(JOO) Oxygen Deficiency
(268) Shock, Trauma
(G03) Strain, Sprain
(T06) Toxicosis

(298) Other/Unknown

(The first code entered should indicate Section of Body.):

Foot (B16)
Forearm (C05)
Groin (B06)
Hand (E11)
Heart (D46)
Heel (D32)
Hip (F34)
Jaw (D33)
Knee (E21)
Leg

Mouth/Teeth
Neck

Nose
Shoulder
Side/Rib(s)
Spine
Toe(s)
Vertebra(e)
Wrist

ITEMS 24 AND 31. CAUSES OF INJURY AND/OR DAMAGE - Select up to 3 of the following codes to identify the causes of injury and/or damage: (Refer to NMI
8621.1E for definitions of Primary, Contributing and Potential Causes.) NOTE: Primary Cause must be indicated.

(C) Communications

(1
(2)

Paging Warning
Inadequate

Problem Reporting/
Tracking Inadequate
Schedule Conflicts
Task Coordination/
Planning Inadequate

3
@

(5
6

(O) Hazardous Operation

Arrangement

Improper lllumination
Improper Ventilation
Improper Clothing
Improper Guarding
Unsafe Equipment
Deviation from Procedure
Improper Protection

IIBTELRZ

(P) Procedure

(1)
()
®)

Requirements Inadequate
Procedure Deficiency
Technical Data Deficiency

ITEM 25. MISHAP ENVIRONMENT
AGENCY - Enter up to 3 Agency codes:

SIS CRIEGECE

(K)

Animals
Boilers/Pressure Vessels
Chemicals

Conveyors

Dust

Electrical Apparatus
Elevators

Hand Tools

Highly Flammable, Hot/
Toxic Substances
Hoisting Apparatus
Cranes, Winches, etc.)
Machines

Task Supervision Inadequate
Test Team Briefing Inadequate

(L)
(M)

(N)
()

(E) Equipment Failure

(1) Design Deficiency
(2) Maintenance

(3) Material Failure
(4) Material Defects

(H) Human Factors

Material

Distraction

Fatigue

Safety Violation

Lack of Experience
Working Environment
Lack of Authority
Lack of Attention
Misjudgment of
Conditions

(1)
()
(3)
(4)
(®)
(6)
(7)
®)

Mechanical Power/
Transmission Apparatus
Prime Movers and Pumps
Radiation/Radiating
Substances

Vehicles

Working/Walking Surfaces

(Stairs, Platforms, etc.)
Temperature Extremes
Electrical Current
Agency Not Elsewhere
Classified

NASA FORM 1627 DEC 96 PREVIOUS EDITIONS ARE OBSOLETE.

(F) Fire/Explosion

(1)
@

()
4)

Chemical Change
Fuel/Oxidizer Near

Ignition Source

Pressure Release/Implosion
High Heat Source

(N) Natural Phenomenon

Lightning
Wind

Rain

Hail
Earthquake

(M) Toxic Material

(1)
@)

Design Deficiency
Improper Handling

ACTIVITY - Enter up to 3 Activity codes:

g0owm>

(
(
(
(
(
(

mm

) Striking Against

) Struck By

) Caught In/On/Between
) Fall on Same Level

) Fall to Different Level
) Slip (not fall)/Trip

(A) Handling

(1
@

Design Deficiency
Deviation from
Procedure

(T) Organizational Deficiency

(1) Lack of Training
(2) Lack of Certification
(3) Expired Certification

(M) Dropped, Spilled, Splashed
(N) Lifting, Moving

(P) Ascending/Descending
(Q) Twisting/Turning

(R) Over-Exertion

(S) Pushing/Pulling

(Z) Activity Not Elsewhere

Classified



ATTACHMENT Il
EQUIPMENT INSPECTION



Equipment Inspection Checklist for Drill Rigs

Page 1
Unit/Serial No#: Inspection Date: / /
Equipment Inspection Checklist for Drill Rigs
Company: Unit/Serial No#:
Inspection Date: / / Time: : Equipment Type:
(e.g, Drill Rigs Hollow Stem, Mud Rotary, Direct Push, HDD)
Project Name: Project No#:
Yes No NA Requirement Comments
Emergency Stop Devices
L] L] L] e Emergency Stop Devices (At points of operation)
L] L] L] e Have all emergency shut offs identified been communicated to the
field crew?
L] L] L] e Has a person been designated as the Emergency Stop Device
Operator?
Highway Use

e Cab, mirrors, safety glass?

e Turn signals, lights, brake lights, etc. (front/rear) for equipment
approved for highway use?

e Seat Belts?

Is the equipment equipped with audible back-up alarms and back-

up lights?

Horn and gauges

Brake condition (dynamic, park, etc.)

Tires (Tread) or tracks

Windshield wipers

Exhaust system

Steering (standard and emergency)

Wheel Chocks?

Are tools and material secured to prevent movement during

transport? Especially those within the cab?

e Are there flammables or solvents or other prohibited substances
stored within the cab?

e Are tools or debris in the cab that may adversely influence
operation of the vehicle (in and around brakes, clutch, gas pedals)

N I 1 O [ I
N I 1 O [ I
N I 1 O [ I




Equipment Inspection Checklist for Drill Rigs

Page 2
Unit/Serial No#: Inspection Date: /
Yes No NA Requirement Comments
Fluid Levels:
L] L] L] e Engine oil
L] L] L] e Transmission fluid
[ [ [ o Brake fluid
L] L] L] e Cooling system fluid
L] L] L] e Hoses and belts
[] [] [] e Hydraulic oil
High Pressure Hydraulic Lines
] ] ] e Obvious damage
L] L] L] e Operator protected from accidental release
[] [] [] e Coupling devices, connectors, retention cables/pins are in good
condition and in place
Mast Condition
L] L] L] e Structural components/tubing
L] L] L] e Connection points
L] L] L] e Pins
L] L] L] e Welds
L] L] L] e OQutriggers
L] L] L] e Operational
L] L] [] e Plumb (when raised)
Hooks
L] L] L] e Are the hooks equipped with Safety Latches?
L] L] L] e Does it appear that the hook is showing signs of wear in excess of
10% original dimension?
L] L] L] e Is there a bend or twist exceeding 10% from the plane of an
unbent hook?
L] L] L] e Increase in throat opening exceeding 15% from new condition
L] L] L] e Excessive nicks and/or gouges
L] L] L] e Clips
[] [] [] e Number of U-Type (Crosby) Clips
(cable size 5/16 — 5/8 = 3 clips minimum)
(cable size 3/4 — 1 inch = 4 clips minimum)
(cable size 1 1/8 — 1 3/8 inch = 5 clips minimum)




Equipment Inspection Checklist for Drill Rigs

Page 3
Unit/Serial No#: Inspection Date: / /
Yes No NA Requirement Comments
Power cable and/or hoist cable
L] L] L] e Reduction in Rope diameter

(5/16 wire rope>1/64 reduction nominal size -replace)
(3/8 to 1/2 wire rope>1/32 reduction nominal size-replace)
(9/16 to 3/4 wire rope>3/64 reduction nominal size-replace)
e Number of broken wires
(6 randomly broken wires in one rope lay)
(3 broken wires in one strand)
e Number of wire rope wraps left on the Running Drum at nominal
use (=3 required)
- Lead (primary) sheave is centered on the running drum
e Lubrication of wire rope (adequate?)
e Kinks, bends — Flattened to > 50% diameter

Hemp/Fiber rope (Cathead/Split Spoon Hammer)
e Minimum %; maximum 1 inch rope diameter (Inspect for
physical damage)
e Rope to hammer is securely fastened

Safety Guards —
¢ Around rotating apparatus (belts, pulleys, sprockets, spindles,
drums, flywheels, chains) all points of operations protected from
accidental contact?
e Hot pipes and surfaces exposed to accidental contact?
e High pressure lines
e Nip/pinch points

Operator Qualifications
e Does the operator have proper licensing where applicable, (e.g.,
CDL)?
e Does the operator, understand the equipment’s operating
instructions?
e Is the operator experienced with this equipment?
e Is the operator 21 years of age or more?

I e I Y N O
I e I Y N O
I e I Y N O




Equipment Inspection Checklist for Drill Rigs

Page 4
Unit/Serial No#: Inspection Date: /
Yes No NA Requirement Comments
PPE Required for Drill Rig Exclusion Zone

[ [ L] « Hardhat

L] L] ] e Safety glasses

L] L] L] e Work gloves

L] L] L] e Chemical resistant gloves

L] L] [] e Steel toed Work Boots

L] L] L] e Chemical resistant Boot Covers

L] L] L] e Apron

L] L] L] e Coveralls Tyvek, Saranex, cotton)

Other Hazards
L] L] L] e Excessive Noise Levels? dBA
L] L] L] e Chemical hazards (Drilling supplies - Sand, bentonite, grout, fuel,
etc.)

[] [] L] - MSDSs available?

L] L] L] J Will On-site fueling occur

L] L] L] - Safety cans available?

[] [] [] - Fire extinguisher (Type/Rating - )
Approved for Use [ ] Yes []No [ ] See Comments

Site Health and Safety Officer Operator




ATTACHMENT IV
SAFE WORK PERMITS



SAFE WORK PERMIT FOR
MOBILIZATION AND DEMOBILIZATION
NASA WALLOPS FLIGHT FACILITY
Permit No. Date: Time: From to

. Work limited to the following (description, area, equipment used): Mobilization and Demobilization activities

Il.  Primary Hazards liftin g; pinches and compression; slip, trip, and fall hazards, heavy equipment; ve hicle and fo ot
traffic; ambient temperature extremes; insect animal bites and stings and poisonous plants, and inclement weather.

lll.  Field Crew:
IV.  On-site Inspection conducted [dYes [ No Initials of Inspector TtNUS
Equipment Inspection required [1Yes [ No Initials of Inspector TINUS
V. Protective equipment required Respiratory equipment required
Level D X Level B[] Yes  [] Specify on the reverse
Level C [] Level A[] No

Modifications/Exceptions:

VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
None anticipated None required

Primary Route(s) of Exposure/Hazard: Contaminants are not anticipated to be encountered during these tasks. Refer to
manufacturer MSDS to deter mine necessary protective measures for any chemical brought on s ite in support of site activities.

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures

Hard-hat .........ccoooveveeeeceircene, [ Yes []No Hearing Protection (Plugs/Muffs) ...... [ Yes [1No
Safety Glasses .........ccccceveueeen.. [ Yes [1No Safety belt/harness ...........ccccccueuee..... [JYes X No
Chemical/splash goggles ........... [ Yes X No Radio/Cellular Phone .........cccoceeue...... [JYes [ No
Splash Shield ............ccccceeene.e. [ Yes X No Barficades .....oceeeeeeeeeeeeeeeeeeeeeeeen [JYes X No
Splash suits/coveralls................. [1Yes XINo Gloves (Type — (cotton/leather)......... [1Yes [1No
Impermeable apron.................... [ Yes X No Work/rest regimen............c.ccceveuee.... [JYes [1No
Steel toe Work shoes/boots ....... XYes []No Chemical resistant boot covers ......... [ Yes [X] No
High Visibility vest ............ccu..... [Jyes [ No Tape up/use insect repellent ............ [ Yes [1No
First Aid Kit oo XYes [1No Fire Extinguisher .........c..cccocvevvvvennne. X Yes []No
Safet y Shower/Eyewash ............ XlYes []No (@] (o= SRS RRS [JYes [ No

Modifications/Exceptions; Safety glasses will be required if eye hazard are present. Reflective vests for high traffic are as.
Tyvek cov erall if there is a  potential for s oiling work clothes. Hard h ats at SSO discretion if overhead haz ards exist.
Hearing protection at SSO discretion.

VIII. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............cccoveueveueeeeerieeeeeeeeeeeeeee. | | X
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ..... | | X
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... O 0O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O 0O Od

IX. Additional Permits required (Hot work, confined space entry, excavation etc.).................. [1Yes [ No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions: Obtain MSDS for chemicals brought on site , add them to Che mical Inventory, and
review them for any additional PPE requirements. Use s afe lifting practices. Preview work locations for slip, trip, fall and
other hazards that need to be communicated to field personnel.

Permit Issued by: Permit Accepted by:

CTO 0012



Permit No.

SAFE WORK PERMIT FOR
MONITORING WELL INSTALLATION AND ORC® INJECTION
NASA WALLOPS FLIGHT FACILITY

Date: Time: From to

Work limited to the following (description, area, equipment used): Monitoring well installation using DPT technique
and ORC® injection using direct push technology (DPT) technique .

Primary Hazards: Contact with site cont aminants; transfer of cont amination; pinc h/compression; noise; en ergized
systems; heavy lifting; slip, trip and fall; ve hicular and foot traffic; ambient temper ature e xtremes; insect/animal bites
and stings, poisonous plants, inclement weather

lll.  Field Crew:
IV. On-site Inspection conducted [] Yes 1 No Initials of Inspector TtNUS
Equipment Inspection required [] Yes [] No Initials of Inspector TNUS
V. Protective equipment required Respiratory equipment required
Level D X Level B[] Yes [] Specify on the reverse
Level C [] Level A[] No X
Modifications/Exceptions:
VI.  Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures

Benzene and Vinyl

PID with 10.6 eV lamp An y sustained readings Evacuate __area until

Chloride > 10 ppmin the worker no dust is visiblel
breath ing zone levels return to
Dust from ORC visible dust backgr ound

Primary Route(s) of Exposure/Hazard: Inhalation of airbor ne co ntaminants is m ost likel y ro ute or e xposure.
Incidental ingestion and contact with contaminants will be prevented through the use of PPE and safe work practices.
Airborne dusts are unlikely to be generated during this activity, if present control through area wetting methods

(Note to FOL and/or SSO: Each item in Sections VI, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures
Hard-hat .......ooooeeeeeeeeeeeeeeeee, Xl Yes [ No Hearing Protection (Plugs/Muffs) ...... X Yes [] No
Safety Glasses ........c.ccccceuen.. X Yes [1No Safety belt/harness ............ccc........... [JYes X No
Chemical/splash goggles ........... [ Yes X No Radio/Cellular Phone .........cc.ccco....... [JYes [ No
Splash shield..........ccccccooverennne.. [ Yes X No Barricades ......coeeeeeeeeeeeeeeeeeeeeeeeenn [JYes [1No
Splash suits/coveralls................. X Yes [1No Gloves (Type — nitrile/work )............. X Yes [1No
Impermeable apron.................... X Yes X No Work/rest regimen............ccocceveuen.... [ Yes [1No
Steel toe work shoes/boots ........ XYes []No Chemical resistant boot covers ......... [ Yes [1No

High visibility vest...........ccco........ [dyes [1No Tape up/use insect repellent ............ [JYes [ No

First Aid Kit oo, [dyes [ No Fire extinguisher

Safet y Shower/Eyewash ............ [dYes X No OthEr e,
Modifications/Exceptions;___ Coveralls if the potential for s oiling work clothing exists. Other PPE is possible based on
conditions (rain gear, rubber boots, etc.)

VIII.  Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............cccoveueeeueeeieereeeeeeeeeeeene. | | |
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ..... O O O
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... O O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O O O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.).................... OYes [X No
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions: Review MSDS for ORC Prod ucts in Atta chment VI. Use safe lifting/carr ying

technigues. Inspect equipment prior to use. Ensure emergency stop devices are functional and test daily.

Permit Issued by:

Permit Accepted by:

CTO 0012



SAFE WORK PERMIT FOR
MULTIMEDIA SAMPLING
NASA WALLOPS FLIGHT FACILITY

Permit No. Date: Time: From to

Work limited to the following (description, area, equipment used): Multi-media sam pling including
groundwater and IDW.

Primary Hazards: Chemical contamin ation; trans fer contamin ation; pi nches an d com pressions; noi se; lifting;
slips, trips and falls; vehi _cular_and foot t raffic amb ient temper ature extremes; i nsect/animal b ites, stings,
poisonous plants and inclement weather.

lll.  Field Crew:
IV. On-site Inspection conducted OYes [ No Initials of Inspector TtNUS
Equipment Inspection required [JYes [ No Initials of Inspector TINUS
V. Protective equipment required Respiratory equipment required
Level D [X Level B [] Yes  [] Specify on the reverse
Level C [] Level A[] No
Modifications/Exceptions: Minimum requ irement include sleeved shirt and long pants, safety shoes, and surgical
style gloves. Coveralls and snake chaps will be worn near insect/snake areas.

VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
Benzene and Vinyl PID with 10.6 eV lamp An y sustained readings Evacuate _area until
Chloride > 10 ppmin the worker no dust is visiblel

breath _ ing zone levels return to
Dust from ORC visible dust backgr ound

Primary Route(s) of Exposure/Hazard: Inhalation.

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures
Hard-hat ..........c.ccooveviviciiiieee, [1Yes [1No Hearing Protection (Plugs/Muffs)....... [1Yes [1No
Safety Glasses ...........c.ccoeen.... X Yes []No Safety belt/harness...........cc.ccccoeun... [ Yes XI No
Chemical/splash goggles............ [ Yes []No Radio/Cellular Phone ............c........... [ Yes XI No
Splash Shield .........cccccceeveeennnnn. [ Yes X No Barricades ......coouveeeeeeeeeeeeeeeeeeeeen [JYes [ No
Splash suits/coveralls................. [ Yes [1No Gloves (Type — Nitrile Surgeons) ...... X Yes [] No
Impermeable apron .................... [ Yes X No Work/rest regimen ..........c.cccccceueene.... [JYes [1No
Steel toe Work shoes or boots ...X]Yes [] No Chemical Resistant Boot Covers ..... [JYes [ No
High Visibility vest ............coo.... MYes [1No Tape up/use insect repellent ............ [1Yes [1No
First Aid Kit oo XYes [1No Fire Extinguisher ..........c.cccoeveeeeueane... [JYes [1No
Safet y Shower/Eyewash............. [dYes [ No OthET e [JYes [1No
Modifications/Exceptions; _Minimum requirement include sleeved shirt and long pants, safety shoes, and surgical style
gloves. Coveralls and snake chaps will be worn near insect/snake areas.
VIIL. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............cccovoveevcoeeeeeeeeeeeeeeeenna | | |
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place......[] O O
Physical Hazards Identified and Isolated (Splash and containment barriers)....................... O O 0O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. | | |
IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. dYes X No
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions: Potential e xposures via skin ¢ _ontact an d ha nd to mouth _ activities will be
prevented through the use of PPE and appropriate decontamination and personal hygiene practices. Avoid areas of
known or suspected insect/animal nesting or habitat, tape up, and use repellants.
Permit Issued by: Permit Accepted by:

CTO 0012



SAFE WORK PERMIT FOR
GEOGRAPHIC SURVEYING
NASA WALLOPS FLIGHT FACILITY

Permit No. Date: Time: From to

Work limited to the following (description, area, equipment used): _Geographic Survey

Primary Hazards: Slips, tri ps and fa lls, a mbient temper ature e xtremes, inclem ent weather, i nsect/animal bitesor
stings, poisonous plants.

lll.  Field Crew:
IV. On-site Inspection conducted [] Yes ] No Initials of Inspector TtNUS
Equipment Inspection required [] Yes ] No Initials of Inspector TtNUS
V. Protective equipment required Respiratory equipment required
Level D X Level B [] Yes  [] Specify on the reverse
Level C [] Level A[] No |
Modifications/Exceptions:
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures

None expected during this

task.

Primary Route(s) of Exposure/Hazard:

(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures
Hard-hat ..........cooooveveeceieceeeen, [ Yes X No Hearing protection (Plugs/Muffs)............ [ Yes XI No
Safety glasses ..........cccccoevveueenen. [ Yes XI No Safety belt/harness ............cccccevveveueee.e. [ Yes XI No
Chemical/splash goggles............ [ Yes X No Radio/cellular phone ............ccccoeeveueene.. [JYes [ No
Splash shield..........cccccveeveeennnnn. [ Yes X No Barricades ....oueeeeeee e [JYes [ No
Splash suits/coveralls.................. [1Yes X No Gloves (Type — ) IR [1Yes X No
Impermeable apron .................... [ Yes X No Work/rest regimen...........cccccceeeveeennenen. [JYes [1No
Steel toe work shoes or boots ....X[Yes [ ] No Chemical resistant boot covers............... [1Yes X No

High visibility vest...........cccooevni. [Ives [1No Tape up/use insect repellent ................. [1Yes [1No

First A Kit ..o [dYes [ No Fire extinguisher..........c.ccooceeveviveveene. [ Yes [1No

Safet y shower/eyewash.............. Yes X No (@113 1=Y R [ Yes [1No
Modifications/Exceptions:

VIIl. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............ocoooveveeeeeeeieeeieieeeeeeeeenns O O 0O
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place......[ ] O O
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... | | |
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O O O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. [OYes [] No
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions:
Permit Issued by: Permit Accepted by:

CTO 0012



SAFE WORK PERMIT FOR
DECONTAMINATION ACTIVITIES
NASA WALLOPS FLIGHT FACILITY

Permit No. Date: Time: From to

. Work limited to the following (description, area, equipment used): Decontamination sampling equipment activities

Il.  Primary Hazards: Chemical contamination; decontamination fluids; nois e; lifting; fl ying projectiles; slip, trip, and fall ;
vehicle and foot traffic; ambient temperature extremes and inclement weather.

lll.  Field Crew:
IV.  On-site Inspection conducted [JYes [ No Initials of Inspector TtNUS
Equipment Inspection required [lYes [ No Initials of Inspector TINUS

V. Protective equipment required Respiratory equipment required
Level D [X Level B [] Yes  [] Specify on the reverse
Level C [] Level A[] No X
Modifications/Exceptions:

VI. Chemicals of Concern
Benzene and Vinyl
Chloride

Hazard Monitoring
PID with 10.6 eV lamp An

Action Level(s)

y sustained readings
> 10 ppmin the worker
breath ing zone

visible dust

Response Measures
Evacuate _area until
no dust is visiblel
levels return to
backgr ound

Dust from ORC

Primary Route(s) of Exposure/Hazard: Contaminants are not anticipated to be pr esent at conc entrations that pose a
health threat to site workers.

(Note to FOL and/or SHSO: Each item in Sections VI, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures

Hard-hat ..........c.ccooveviviciiiieee, [1Yes XI No Hearing Protection (Plugs/Muffs).......... [1Yes X No
Safety Glasses ..........c.ccoeen.... X Yes []No Safety belt/harness............c.cccovevveuen.n. [ Yes X No
Chemical/splash goggles............ [ Yes []No Radio/Cellular Phone ............cccveuee.... [ Yes [ No
Splash Shield .........ccccceeveeuennnne. [ Yes []No Barricades ........cooeeveeeeeeeeeeee e, [ Yes [ No
Splash suits/coveralls................. [JYes [INo Gloves (Type — Nitfile)........c..cccenrene.... Xl Yes [] No
Impermeable apron .................... [ Yes [1No Work/rest regimen ............c.ccceveueevennen... [ Yes []No
Steel toe Work shoes/boots........ XYes [1No Chemical Resistant Boot Covers ........ X Yes []1No
High Visibility vest ..........cccoveee. XYes []No Tape up/use insect repellent ............... [1Yes [1No
First Aid Kit oo [dYes [ No Fire Extinguisher ..........c.ccccoovevveeeuene.n. [1Yes [INo
Safet y Shower/Eyewash............. [dYes [ No Other ..o [1Yes [INo

Modifications/Exceptions; PPE selection is largely dependent upon conditions and tasks being performed.

VIIl. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed...............cocvoveevceveeeeeceeeeeeeeeeennn | | |
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place......[] O O
Physical Hazards Identified and Isolated (Splash and containment barriers)....................... O O 0O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. | | |

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. [dYes [ No
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions: Potential exposures via skin contact and hand to mouth activities will be prevent

through the use of PPE and appropriate decontamination and personal hygiene practices.

Permit Issued by:

Permit Accepted by:

CTO 0012



SAFE WORK PERMIT FOR
DECONTAMINATION ACTIVITIES
NASA WALLOPS FLIGHT FACILITY

Permit No. Date: Time: From to

Work limited to the following (description, area, equipment used): |IDW management, moving and storage

Primary Hazards: Potential hazards associated with this task: spill; strains and sprains; back injuries compressions
Field Crew:

IV. On-site Inspection conducted [] Yes 1 No Initials of Inspector TINUS
Equipment Inspection required [] Yes [ ] No Initials of Inspector TNUS
V. Protective equipment required Respiratory equipment required
Level D X Level B [] Yes  [] Specify on the reverse
Level C [] Level A[] No X
Modifications/Exceptions:
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
None expected during
this task
Primary Route(s) of Exposure/Hazard:_absor _ ption
(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VII. Additional Safety Equipment/Procedures
Hard-hat ..........cooooveeveeceeeeeen JYes [No Hearing Protection (Plugs/Muffs)....... [ Yes XI No
Safety Glasses ..........c.ccoeene.e. JYes [No Safety belt/harness...........cc.ccccveuen... [ Yes X No
Chemical/splash goggles............ [dYes XINo Radio/Cellular Phone .........cccveveee..... [JYes [ No
Splash Shield .........cccccceeveeennnnn. [dYes XINo Barricades ......coovveeeeeeeeeeeeeeeeeeeeen, [JYes X No
Splash suits/coveralls.................. [1Yes [1No Gloves (Type —WOrk ) ..ccovevevverenene. X Yes [1No
Impermeable apron .................... [ Yes X No Work/rest regimen..........c.ccccoceueene... [JYes [1No
Steel toe work shoes or boots ....[X] Yes []No Chemical Resistant Boot Covers ..... [JYes [XI No

High Visibility vest ............coo.... [1Yes [1No Tape up/use insect repellent ............ [1Yes [1No

First Ad Kit o [ Yes [No Fire EXtinguisher .........cccccevveeveeuennn.e. [ Yes X No

Safet y Shower/Eyewash............. [dYes XINo OtheI e [JYes [ No
Modifications/Exceptions;

VIII.  Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..............ccooeoeeeeceeieeeeeeeeeeeeeennn | | |
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place...... | | |
Physical Hazards Identified and Isolated (Splash and containment barriers)....................... O O 0O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O O O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. [dYes X No
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions: Inspect drums used to store IDW prior to use. Disperse IDW evenly. Use proper
lifting practices and obtain assistance when handling heavy drums.
Permit Issued by: Permit Accepted by:

CTO 0012



ATTACHMENT V
OSHA POSTER



Job Safety DSEIA!
and Healt

It's the law!

EMPLOYEES:

= You have the right to notify your employer or OSHA
about workplace hazards. You may ask OSHA to keep
your name confidential.

* You have the right to request an OSHA inspection if you
believe that there are unsafe and unhealthful conditions
in your workplace. You or your representative may
participate in that inspection.

* You can file a complaint with OSHA within 30 days
of retaliation or discrimination by your employer for
making safety and health complaints or for exercising
your rights under the OSH Act.

Dccupational Sarety
and HealthTAdminstration
U.SADeépartment ot Labor

« You have the right to see OSHA citations issued to your
employer. Your employer must post the citations at or
near the place of the alleged violations.

* Your employer must correct workplace hazards by the
date indicated on the citation and must certify that
these hazards have been reduced or eliminated.

* You have the right to copies of your medical records
and records of your exposures to toxic and harmful
substances or conditions.

* Your employer must post this notice in your workplace.

» You must comply with all occupational safety and health
standards issued under the OSH Act that apply to your
own actions and conduct on the job.

EMPLOYERS:

+ You must furnish your employees a place of employment
free from recognized hazards. Free assistance in identifying and

* You must comply with the occupational safety and health ;r;da,d: ;a::;ﬁ:,:z':m ' hgﬁ
standards issued under the OSH Act. without citation or penalty, through

OSHA-supported consultation
programs in each state.

1-800-321-OSHA

www.osha.gov

This free poster available from OSHA -
The Best Resource for Safety and Health

OSHA 31105-12-08R



ATTACHMENT VI
MSDS ORC INJECTION



Oxygen Release Compound — Advanced (ORC Advanced™)
MATERIAL SAFETY DATA SHEET (MSDS)

Last Revised: March 13, 2007

Section 1 - Material Identification

Supplier:

REGENESIS

1011 Calle Sombra

San Clemente, CA 92673

Phone:
Fax:
E-mail:

Chemical
Description:

Chemical Family:

Trade Name:

Chemical Synonyms

949.366.8000
949.366.8090
info@regenesis.com

A mixture of Calcium OxyHydroxide [CaO(OH);] and
Calcium Hydroxide [Ca(OH),].

Inorganic Chemical

Advanced Formula Oxygen Release Compound
(ORC Advanced™)

Calcium Hydroxide Oxide; Calcium Oxide Peroxide

Product Used to remediate contaminated soil and groundwater
Use: (environmental applications)
Section 2 — Composition
CAS No. Chemical
682334-66-3 Calcium Hydroxide Oxide [CaO(OH),]
1305-62-0 Calcium Hydroxide [Ca(OH) 7]
7758-11-4 Dipotassium Phosphate (HK,O4P)
7778-77-0 Monopotassium Phosphate (H,KO4P)


mailto:info@regenesis.com

Regenesis - ORC Advanced MSDS

Section 3 — Physical Data

Form:
Color:
Odor:
Melting Point:
Boiling Point:

Flammability/Flash
Point:

Auto- Flammability:

Vapor Pressure:

Self-Ignition
Temperature:

Thermal
Decomposition:

Bulk Density:
Solubility:
Viscosity:
pH:

Explosion Limits %
by Volume:

Hazardous
Decomposition
Products:

Hazardous
Reactions:

Powder

White to Pale Yellow

Odorless

527 °F (275 °C) — Decomposes

Not Applicable (NA)
NA

NA

NA

NA

527 °F (275 °C) — Decomposes

0.5 -0.65 g/ml (Loose Method)
1.65 g/L @ 68° F (20° C) for calcium hydroxide.
NA

11-13 (saturated solution)

Non-explosive

Oxygen, Hydrogen Peroxide, Steam, and Heat

None



Regenesis - ORC Advanced MSDS

Section 4 — Reactivity Data

Stability: Stable under certain conditions (see below).
Conditions to Avoid:  Heat and moisture.

Incompatibility: Acids, bases, salts of heavy metals, reducing agents, and
P Y- flammable substances.
Hazardous

N Does not occur.
Polymerization:

Section 5 — Regulations

T_SC.A Inventory Listed
List:

CERCLA Hazardous Substance (40 CFR Part 302)
Listed Substance: No
Unlisted Substance: Yes

Reportable Quantity

100 pounds
(RQ): P
Characteristic(s): Ignitibility
RCRA _ Waste D001
Number:

SARA, Title 111, Sections 302/303 (40 CFR Part 355 — Emergency Planning and
Notification)

Extremely
Hazardous No
Substance:

SARA, Title 111, Sections 311/312 (40 CFR Part 370 — Hazardous Chemical
Reporting: Community Right-To-Know

Immediate Health Hazard
Hazard Category: )
Fire Hazard

Threshold Planning

Quantity: 10,000 pounds



Regenesis - ORC Advanced MSDS

Section 5 — Regulations (cont)

SARA, Title IlI, Section 313 (40 CFR Part 372 — Toxic Chemical Release
Reporting: Community Right-To-Know
Extremely
Hazardous No
Substance:
WHMIS . ;)x.ldlzmg Materlgl .
Classification: OISONnouUs —an ntectious
Material
Material Causing Other Toxic
D Effects —

Eye and Skin Irritant

Canadian Domestic

Substance List: Not Listed

Section 6 — Protective Measures, Storage and Handling

Technical Protective

Measures
Storage: Keep in tightly closed container. Store in dry area, protected
ge- from heat sources and direct sunlight.
Clean and dry processing pipes and equipment before
operation.  Never return unused product to the storage
Handling: container. Keep away from incompatible products. Containers

and equipment used to handle this product should be used
exclusively for this material. Avoid contact with water or
humidity.




Regenesis - ORC Advanced MSDS

Section 6 — Protective Measures, Storage and Handling (cont)

Personal Protective Equipment (PPE)

Calcium Hydroxide
ACGIH® TLV® (2000)

5 mg/m* TWA

OSHA PEL

Total dust-15 mg/m* TWA
Respirable fraction—

5 mg/m* TWA

NIOSH REL (1994)

5 mg/m®

Engineering
Controls:

For many conditions, no respiratory protection may be needed,;
however, in dusty or unknown atmospheres use a NIOSH
approved dust respirator.

Respiratory
Protection:

Impervious protective gloves made of nitrile, natural rubbber
Or neoprene.

Hand Protection:

Eye Protection: Use chemical safety goggles (dust proof).

For brief contact, few precautions other than clean clothing are
Skin Protection: needed. Full body clothing impervious to this material should
be used during prolonged exposure.

Safety shower and eyewash stations should be present.
Consultation with an industrial hygienist or safety manager for
the selection of PPE suitable for working conditions is
suggested.

Other:

Industrial Hygiene: ~ Avoid contact with skin and eyes.

Protection  Against

Fire & Explosion: NA

Section 7 — Hazards ldentification

Oxidizer — Contact with combustibles may cause a fire. This

Emerg_enc.y material decomposes and releases oxygen in a fire. The
Overview: o : : .

additional oxygen may intensify the fire.
Potential Health lrritating to the mucous membrane and eyes. If the product
Effects: splashes in ones face and eyes, treat the eyes first. Do not dry

soiled clothing close to an open flame or heat source. Any
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Inhalation:

Eye Contact:

Skin Contact:

clothing that has been contaminated with this product should
be submerged in water prior to drying.

High concentrations may cause slight nose and throat irritation
with a cough. There is risk of sore throat and nose bleeds if
one is exposed to this material for an extended period of time.

Severe eye irritation with watering and redness. There is also
the risk of serious and/or permanent eye lesions.

Irritation may occur if one is exposed to this material for
extended periods.

Ingestion: Irritation of the mouth and throat with nausea and vomiting.
Section 8 — Measures in Case of Accidents and Fire

After . . i . . .

) Collect in suitable containers. Wash remainder with copious
Spillage/Leakage/Gas o

. quantities of water.

Leakage:
Extinguishing
Media: See next.
Suitable: Large quantities of water or water spray. In case of fire in

Further Information:

close proximity, all means of extinguishing are acceptable.

Self contained breathing apparatus or approved gas mask
should be worn due to small particle size. Use extinguishing
media appropriate for surrounding fire. Apply cooling water to
sides of transport or storage vessels that are exposed to flames
until the fire is extinguished. Do not approach hot vessels that
contain this product.

After contact with skin, wash immediately with plenty of water
and soap. In case of contact with eyes, rinse immediately with

First Aid: plenty of water and seek medical attention. Consult an
opthalmologist in all cases.
Section 8 — Measures in Case of Accidents and Fire
Flush eyes with running water for 15 minutes, while keeping
Eye Contact: the eyelids wide open. Consult with an ophthalmologist in all
cases.
. Remove subject from dusty environment. Consult with a
Inhalation:

physician in case of respiratory symptoms.
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Ingestion:

Skin Contact:

Special Precautions:

Specific Hazards:

If the victim is conscious, rinse mouth and admnister fresh
water. DO NOT induce vomiting. Consult a physician in all
cases.

Wash affected skin with running water. Remove and clean
clothing. Consult with a physician in case of persistent pain or
redness.

Evacuate all non-essential personnel. Intervention should only
be done by capable personnel that are trained and aware of the
hazards associated with this product. When it is safe,
unaffected product should be moved to safe area.

Oxidizing _substance. Oxygen released on exothermic
decomposition may support combustion. Confined spaces
and/or containers may be subject to increased pressure. If
product comes into contact with flammables, fire or explosion
may occur.

Section 9 — Accidental Release Measures

Precautions:

Cleanup Methods:

Observe the protection methods cited in Section 3. Avoid
materials and products that are incompatible with product.
Immediately notify the appropriate authorities in case of
reportable discharge (> 100 Ibs).

Collect the product with a suitable means of avoiding dust
formation. All receiving equipment should be clean, vented,
dry, labeled and made of material that this product is
compatible with. Because of the contamination risk, the
collected material should be kept in a safe isolated place. Use
large quantities of water to clean the impacted area. See
Section 12 for disposal methods.

Section 10 — Information on Toxicology

Toxicity Data

Acute Toxicity:

Irritation:

Oral Route, LDsy, rat, > 2,000 mg/kg (powder 50%)
Dermal Route, LDs, rat, > 2,000 mg/kg (powder 50%)
Inhalation, LDsg, rat, > 5,000 mg/m?® (powder 35%)

Rabbit (eyes), severe irritant
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Sensitization:

Chronic Toxicity:

Target Organ

Effects:

No data

In vitro, no mutagenic effect (Powder 50%)

Eyes and respiratory passages.

Section 11 — Information on Ecology

Ecology Data

Acute Exotoxicity:

Mobility:

Abiotic Degradation:

Biotic Degradation:

Potential for
Bioaccumulation:

10 mg Ca(OH),/L: pH=9.0

100 mg Ca(OH),/L: pH =10.6

Fishes, Cyprinus carpio, LCsg, 48 hrs, 160 mg/L
Crustaceans, Daphnia sp., ECso, 24 hours, 25.6 mg/L
(Powder 16%)

Low Solubility and Mobility

Water — Slow Hydrolysis.
Degradation Products: Calcium Hydroxide

Water/soil — complexation/precipitation. Carbonates/sulfates
present at environmental concentrations.

Degradation products: carbonates/sulfates sparingly soluble

NA (inorganic compound)

NA (ionizable inorganic compound)

Section 11 — Information on Ecology (cont)

Comments:

Observed effects are related to alkaline properties of the
product. Hazard for the environment is limited due to the
product properties of:

e No bioaccumulation

e Weak solubility and precipatation as carbonate or
sulfate in an aquatic environment.

Diluted product is rapidly neutralized at environmental pH.

Further Information: NA
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Section 12 — Disposal Considerations

Waste Disposal Consult current federal, state and local regulations regarding
Method: the proper disposal of this material and its emptied containers.

Section 13 — Shipping/Transport Information

D.O.T Shipping Oxidizing Solid, N.O.S [A mixture of Calcium OxyHydroxide

Name: [CaO(OH),] and Calcium Hydroxide [Ca(OH),].
UN Number: 1479

Hazard Class: 5.1

Label(s): 5.1 (Oxidizer)

Packaging Group: I

STCC Number: 4918717

Section 14 — Other Information

HMIS® Rating Health — 2 _ Reactivity - 1
Flammability — 0 PPE - Required
HMIS®is a registered trademark of the National Painting and Coating Association.
. Health — 2 Reactivity — 1
®
NFPA™Rating Flammability — 0 OX

NFPA®is a registered trademark of the National Fire Protection Association.

Reason for Issue: Update toxicological and ecological data

Section 15 — Further Information

The information contained in this document is the best available to the supplier at
the time of writing, but is provided without warranty of any kind. Some possible
hazards have been determined by analogy to similar classes of material. The items
in this document are subject to change and clarification as more information
become available.
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