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Legend:

== = = == NASA Research Park Boundary

@ Land Use Parcel

I' 5 -I Environmental Baseline Survey Study Area
L J {Number and Boundary Shown)

LAND USE PARCEL

1 Lab Project 11 Partner Shared

2 Lab Project 12 Carnegie Mellon

3 University Reserve 13 Historic District Infill

4 Partner Parcel 14 Historic District Infill

5 University Reserve 15 Historic District Infill

6 University Reserve 16 Partner Parcel

7 Computer Museum 17 Historic Dist Reno

8 Partner Parcel 18 C. Air & Space Center

9 Gateway Parcel 19 Burrowing Owl Preserve

10 Partner Shared

Notes:

1. All locations are approximate.
2. NRP Land Use Map provided by NASA, DXD-DMJM.
3. EBS Location Map provided by HLA, January 2001.
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Planned Land Use and Environmental
Baseline Survey Study Areas
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Legend:

OU2 - West Sites

Petroleum Sites

== = = mm NASA Research Park Boundary

= 5 === 5 ug/L Isoconcentration Contour for TCE in
Shallow Groundwater (See Figure 4)

L Tank or Sump
TCE Trichloroethene
ug/L Micrograms Per Liter
Notes:

1. All locations are approximate.

2. Basemap source: Well Sample Location Map by Mactec,
dated May 2003.

3. Data source: Appendix C in Revised Human Health Risk
Assessment, NASA Research Park, Moffett Field,
California, prepared by Mactec, Inc., July 28, 2003.

4. Adapted from Harding Lawson Associates Environmental
Baseline Survey.
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Legend:
2 Sample Location
© Monitoring Well Location
== = = = NASA Research Park Boundary
(590) Maximum Trichloroethene Concentrations
Detected in Groundwater During February
1996 Through May 2001 (ug/L)
=100 === TCE Concentration in Groundwater (ug/L)
(NA) Not Analyzed
TCE Trichloroethene
ug/L Micrograms Per Liter
Notes:

1. All locations are approximate.

2. Basemap source: Well Sample Location Map by Mactec,
dated May 2003.

3. Data source: Appendix C in Revised Human Health Risk
Assessment, NASA Research Park, Moffett Field,
California, prepared by Mactec, Inc., 28 July 2003.

4. The locations of the TCE concentration contours are
approximate and reflect the preponderance of the data.
Note that selected analytical results were not honored in
contouring.

Erler &
Kalinowski, Inc.

Trichloroethene Concentrations
Detected in Groundwater (ug/L)

NASA Research Park Parcels
Moffet Field, CA
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Legend:
—  MEW Groundwater Extraction and Treatment
Facility

— — — — Navy WATS Groundwater Extraction and
Treatment Facility

m== = = = NASA Research Park Boundary

Notes:

1. All locations are approximate.

2. Basemap source: NASA Ames Research Center.
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RESEARCH

Regional Groundwater Remediation
Program Treatment System Layout

PARK

NASA Research Park
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Legend:

== = = == NASA Research Park Boundary

=100 === TPHg Concentration in Groundwater (ug/L)

1.
2.

3.

TPHg Total Petroleum Hydrocarbons as Gasoline
ug/L Micrograms Per Liter
Notes:

All locations are approximate.

Basemap source: Well Sample Location Map by Mactec,
dated May 2003.

TPHg contours provided by NASA, 2003.

Erler &
Kalinowski, Inc.

TPH as Gasoline in Groundwater (ug/L),
Approximate Concentration Contours

NASA Research Park
Moffett Field, CA

March 2005
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== = = = NASA Research Park Boundary
(35) Maximum Benzene Concentration Detected in
Groundwater During February 1996 Through
May 2001 (ug/L)

=— 100 —=Benzene Concentration in Groundwater (ug/L)

(NA) Not Analyzed
ug/L Micrograms Per Liter
Notes:

1. All locations are approximate.

2. Basemap source: Well Sample Location Map by Mactec,
dated May 2003.

3. Data source: Appendix C in Revised Human Health Risk
Assessment, NASA Research Park, Moffett Field,
California, prepared by Mactec, Inc., July 28, 2003.

Erler &
Kalinowski, Inc.

Benzene Concentrations
Detected in Groundwater (ug/L)

NASA Research Park Parcels
Moffet Field, CA

March 2005
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Legend:

== = = mm NASA Research Park Boundary

5§ == TCE Concentration in Groundwater (ug/L)

(See Figure 4)

Vapor Intrusion Mitigation Area (Note 4)

TCE Trichloroethene

ug/L Micrograms Per Liter

@ Land Use Parcel Number

5 Environmental Baseline Survey Study Area
Number

LAND USE PARCEL

1 Lab Project 11 Partner Shared

2 Lab Project 12 Carnegie Mellon

3 University Reserve 13 Historic District Infill

4 Partner Parcel 14 Historic District Infill

5 University Reserve 15 Historic District Infill

6 University Reserve 16 Partner Parcel

7 Computer Museum 17 Historic Dist Reno

8 Partner Parcel 18 C. Air & Space Center
9 Gateway Parcel 19 Burrowing Owl Preserve
10 Partner Shared

Notes:

1. All locations are approximate.

2. NRP Land Use Map provided by NASA, DXD-DMJM.

3. EBS Location Map provided by HLA, January 2001.

4. As discussed in the text, vapor intrusion mitigation is

generally required where TCE concentrations in
groundwater exceed 5 ug/L. The shaded "vapor intrusion
mitigation area" shows where concentrations may exceed
5 ug/L, based on available data.

Erler &
Kalinowski, Inc.

Vapor Intrusion Mitigation Area

NASA Research Park Parcels
Moffet Field, CA

March 2005
EKI A20044.00
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Yes

Initial Planning Meeting1 with
representatives of:
* Developer

* NASA
* Navy
+ MEW

A

Navy/MEW provide CAD
drawings of existing
improvements

Are any existing well
located within 5 feet of

A

Developer notifies Navy
or MEW? and identifies
potential new well or
pipeline location.

A
Navy/MEW coordinates
request for well sealing

and well/pipeline
replacement/relocation
with EPA, RWQCB, and
SCVWD.

A

Well sealing and location of
replacement well/pipeline
approved by EPA, RWQCB,
and SCVWD

Abbreviations:

MEW:  MEW Companies

EPA: U.S. Environmental Protection Agency
SCVWD: Santa Clara Valley W ater District
RWQCB: Regional Water Quality Control Board

Notes:

1. Developer provides construction
plans and schedule updates
throughout project implementation;
MEW!/Navy are notified of and
invited to scheduled construction
meetings that relate to construction
plans/schedules.

as EPA or RWQCB
modified proposed
locations for replacement
wells/pipelines?

Yes

No

Yes

outer wall of planned
new building?

Are any pipelines
located within 5 feet
of the outer edge of a
planned building footing
or foundation?

Are there other potentia
design conflicts for well
or pipeline locations?

Navy/MEW contractors perform
design of any modifications to
remediation systems

To Construction

2. Notification is made to owner of
specific system component in
question.

Developer and Navy/MEW
coordinate schedule for
protection, well sealing, and
replacement with construction
schedule

(Figure 15)

Erler &
Kalinowski, Inc.

Decision Diagram for
Pre-Construction Planning of
Potential Modifications to

Remediation Systems
NASA Research Park
Moffett Field, California
March 2005

EKI A20044.00

Figure 11




Abbreviations:

VOCs
TPH
POTW
RWQCB

MEW
GWTS

WATS

Dewatering Water
Produced During
Construction

Collect and Sample
Water and Analyze for
VOCs
and TPH

Do Chemical
Concentrations Exceed
RWQCB Shallow Water

Discharge Limits? Drain

Use Water for
Dust Control or
Discharge to Storm

Do Chemicals
Exceed Allowable
POTW Limits?

Permit

Coordinate with NASA
and POTW to Obtain
Wastewater Discharge

Is POTW Permit

Manage Residual Filter
Solids in Accordance with
Protocol for Excavated
Soil (Figure 16 or 17)

Discharge to POTW in
Accordance with
Wastewater Discharge
Permit

Approved?

Does Water Does Water
Yes Contain Only Contain TPH> 50
MEW VOCs?2 ug/L?
No

MEW

4

Is Construction
Site within MEW or
Navy Allocation Area
(Appendix A)?

Manage Residual Filter
Solids in Accordance with
Protocol for Excavated
Soil (Figure 17)

Navy Manages
Discharge of Water to
WATS

4

Transfer Filtered Water
to Clean Tank Near
Navy WATS

T

Navy

Discharge to WATS

Coordinate with Navy for

Provide Clean Tank,
Inspect, and Sample for
Analytical Parameters
Specified by Navy

Coordinate with MEW for
Discharge to GWTS

Provide Clean Tank,

| Inspect, and Sample for Transfer Filtered Water

4

to Clean Tank near >

Analytical Parameters MEW GWTS

Specified by MEW

Volatile Organic Compounds

Total Petroleum Hydrocarbons
Publicly Owned Treatment Works
Regional Water Quality

Control Board

MEW Companies

MEW Companies Groundwater
Treatment System

Navy's West Side Aquifer Treatment
System

MEW Manages
Discharge of Water to
GWTS

Manage Residual Filter
Solids in Accordance with
Protocol for Excavated
Soil (Figure 16)

Notes:

1. Analyses to be conducted on water samples:
VOCs by EPA Method 8260
TPH by EPA Method 8015m

2. MEW VOCs include: chloroform; 1,2-dichlorobenzene; 1,1-dichloroethane;
1,2-dichloroethane; 1,1-dichloroethene; cis-1,2-dichloroethene; trans-1,2-dichloroethene;
Freon 113 (trichlorotrifluoromethane); tetrachloroethene; 1,1,1-trichloroethane;
trichloroethene; and vinyl chloride.

Erler &
Kalinowski, Inc.

Decision Diagram For
Management of Dewatering Water

NASA Research Park
Moffett Field, California
March 2005

EKI A20044.00

Figure 12




Drums, Containers,
Tanks, or Sumps
Encountered

Sample Each Container of Like

Notify NASA

Are Tanks or Sumps Present?

No

Follow Santa Clara County

Requirements for UST or Sump
Removal

Can the
Drums or Containers
be Removed Safely Such That a

Material and Analyze for the —~
Analytical Parameters Specified

;

Remove Contents and Place in
Appropriate Container

v

NASA Disposes of Drums or Containers at
Navy's Expense. NASA Signs Manifests
as Generator.

v

NASA Disposes of Contents at
Navy's Expense. NASA Signs
Manifests as Generator.

|

NASA Collects Representative
Soil Sample Under the Drum
or Container

Go to
Figure 19 for
Stained/Discolored
or Odorous
Soil Management

Do COPC
Concentrations
Exceed the Target
Cleanup Levels?

Continue
Construction
or other
Subsurface
Activities

Notes:

1. Analyses to be conducted on samples
collected from drums or containers may include:

VOCs by EPA Method 8260, including Freon 113
SVOCs by EPA Method 8270

PCBs by EPA Method 8082

Organochlorine Pesticides by EPA Method 8081
Herbicides by EPA Method 8151

TPH purgeable compounds by EPA Method 8015m
TPH extractable compounds by EPA Method 8015m

COPC

Title 22 Metals by EPA Method 6010 UsT
VOCs
2. HazCat: Hazard Categorization SVOCs
PCBs

Spill During the Removal
is Unlikely?

Remove Drum or Container

|

NASA Samples Contents of Each
Drum or Container

|

NASA Collects HazCatZSampIe (If
Needed) and Analyzes the Sample for
the Analytical Parameters Specified

NASA Overpacks Drum
or Container

Is Drum or
Container
in Good Shipping
Condition?

NASA Transports and Disposes Drum or
Container at a Permitted

Abbreviations:

Chemical of Potential Concern
Underground Storage Tank
Volatile Organic Compounds
Semi-volatile Organic Compounds
Polychlorinated Biphenyls

Off-Site Facility at Navy's Expense.
NASA Signs Manifest as Generator

1

Collect Representative Soil
Sample Under the Drum or
Container

Do COPC
Concentrations
Exceed the Target
Cleanup Levels?

Are Drums or Containers
Present?

Are Liquids Present
Within the Drum(s) or
Container(s)?

Yes

Developer Removes Drum or
Container; NASA Disposes at
Navy's Expense

!

NASA Collects Representative
Soil Sample Under
the Drum or Container

Do COPC

Concentrations
Exceed the Target
Cleanup Levels?

Go to
Figure 19 for
Stained/Discolored
or Odorous
Soil Management

Continue
Construction or
other
Subsurface
Activities

Erler &
Kalinowski, Inc.

Continue
Construction
or other
Subsurface
Activities

Decision Diagram for
Management of Drums,
Containers, Tanks, or Sumps

Encountered During Construction
NASA Research Park

Moffett Field, California

March 2005

EKI A20044.00

Figure 13




Abbreviations:

UST

Underground Storage Tank

Abandoned Pipe
Encountered

Notify NASA

Is Pipe Associated with
a UST?

Does Pipe Contain
Liquid or Sludge?

Follow Santa Clara
County Requirements
for UST Removal

Test Liquid/Sludge for
Hazardous Constituents as
Required by the Disposal

Facility

Store and Dispose of Liquid or
Sludge Appropriately. [If
Hazardous Waste, NASA

Remove and Contain All Liquid

Remove Portion of Pipe
Necessary to Complete
Construction

A

or Sludge Disposes at Navy's Expense.

NASA Signs Manifest as
Generator.

A

Cap Ends of Pipe that Remain
in Place

Dispose of Excavated Pipe
Appropriately

No Further Action
Required. Continue
Construction or Other
Subsurface Activities.

Is Soil Stained,
Discolored, or Are
Odors Present?

Go to Figure 19 for
Stained, Discolored, or
Odorous Soil
Management

Erler &
Kalinowski, Inc.

Decision Diagram for
Abandoned Pipe Management
During Construction

NASA Research Park
Moffett Field, California
March 2005

EKI A20044.00

Figure 14




Provide immediate verbal
notification to Navy/MEW
with follow-up written
explanation

Pre-Construction
Coordination with
Navy/MEW compl$te
(see Figure 11)

Take immediate action to
Yes control release; coordinate with
MEW/Navy for follow-up
response; Notify NASA

Has an uncontrolled
release of untreated
groundwater occurred?

Navy/MEW contractors
show locations of existing
wells in field to developers

Navy/MEW
contractors
implement final
modifications to
existing remediation
system features at
developer's
expense

A

Developer installs well location
pipes or bollards and other
protective measures to protect
wells/pipelines during
construction

Developer notifies Navy/
MEW when final grade
changes have been
completed

Does an uncontrolled
shutdown of remedial
system occur?

Navy/MEW seals wells

Developer implements work
to be closed

A

Provide Navy/MEW written notice
Navy/MEW installs, connects, and 5 days in advance; Navy/MEW

plumbs rerouted structures coordinates with EPA for approval
of planned shutdown

Erler &
Kalinowski, Inc.

Abbreviations: <
MEW:  MEW Companies

Notes:

1. Developer provides construction
plans and schedule updates
throughout project implementation; Developer protects existing

MEW!/Navy are notified of and tructur rina work. an
invited to scheduled construction structures du g work, a d

meetings that relate to construction maintains access for O&M

Decision Diagram for
Remediation System Protection
During Construction

Is shutdown of the
remediation system
>24 hours planned?

Is access to the
remediation system
restricted?

NASA Research Park

plans/schedules. Moffett Field, California

March 2005

2. Notification is made to owner of EKI A20044.00
specific system component in

question. Figure 15




Management

Go to Figure 19 for
Stained, Discolored,
and Odorous Soil

Soil Excavated During
Construction

Is Sail Visibly
Stained, Discolored,
Shiny, Oily, or
Odorous?

NASA or Developer Collect
Field Screening Sample

(1 sample/15 cy). Analyze
with OVA

No

Developer Uses Soil

Available Data
Indicate that
COPCs Are Present
Above Target

Yes

Developer Reviews Available

Documentation and Collects

Samples for Additional Testing

as Needed
4
Concentration
>5 ppm for at No
Least 10
Seconds?
Yes
Transfer Soil to
Plastic-Lined Stockpile.
Segregate and Manage
Saturated and Unsaturated
Zone Soil Separately.
A
NASA or Developer Collects
Notes: Stockpile Soil Samples (2 samples/
1. MEW VOCs include: chloroform; 50 cy). Analyze for: VOCs, including
1,2-dichlorobenzene; 1,1-dichloroethane; Freon 113 (EPA Method 8260) and
1,2-dichloroethane; 1,1-dichloroethene; TPHg/TPHd (EPA Method 8015m). No
cis-1,2-dichloroethene;
trans-1,2-dichloroethene; Freon 113
(trichlorotrifluoromethane);
tetrachloroethene; 1,1,1-trichloroethane;
trichloroethene; and vinyl chloride.
Abbreviati Are
reviations:
AP , COPCs
cy cubic yard Do Saturated Zone
OVA Organic Vapor Analyzer Soils Contain VOCs? Detected Above
ppm parts per million j Target Concentratio
VOCs Volatile Organic Compounds Levels?
MEW MEW Companies
COPC Chemical of Potential Concern

Notify MEW

» for Cover or Backfill on
Project Slte

NASA Operates and
Monitors Soil Treatment
and/or Disposal at
Navy's Expense

|

Transfer Soil to Navy's
Bioremediation/Aeration
Pad, Located East of
Airfield

A

Notify Navy and Provide

A

Transfer Soil to MEW Soil

Aeration Facility

4

Notify MEW and Provide

Soil Sampling Data for
Review

Soil Sampling Data for
Review

Y

Yes

Is Sail from

nsaturated Zone or
[e]

oes Soil Contain
Only VOCs

Associated with MEW

Plume?

Does it Contain
Detectable Levels of
TPH?

MEW Operates and
Monitors Soil Treatment
and/or Disposal

Erler &

Kalinowski, Inc.

Decision Diagram for
Management of Excavated Soil in
MEW Allocation Area

NASA Research Park

Moffett Field, California

March 2005

EKI A20044.00

Figure 16




Developer Uses Soil
for Cover or Backfill on
Project Site

Soil Excavated During
Construction

Available Data
Indicate that
COPCs Are Present

Go to Figure 19 for Is Sail Visibly Above Target
Stained, Discolored, Stained, Discolored, Concentration
and Odorous Soil Shiny, Oily, or
Management Odorous?
NASA or Developer Collect
Field Screening Sample Developer Reviews Available

(1 sample/15 cy). Analyze Documentation and Collects

with OVA Samples for Additional Testing

As Needed
A
Concentration
>5 ppm for at No R
Least 10
Seconds?
Yes . , NASA Operates and
. Tr_an_sfer Soil .to Navy's Monitors Soil Treatment
Bioremediation/Aeration Pad, Located dlor Di | at
East of Airfield andior Jisposa’ a
Transfer Soil to Navy's Expense
Plastic-Lined Stockpile 4
No
A
NASA or Developer Collects CéIrDeCs
Stockpile Soil Samples (2 samples/ Detected Above Ves Notl_fy Navy_and Provide
> Soil Sampling Data for

50 cy). Analyze for: VOCs, including Applicable Target

Freon 113 (EPA Method 8260) and : Review
TPHg/TPHd (EPA Method 8015m). Corl‘_‘;‘f/r:lr:,}'on Erler &
' rier

Abbreviations: Kal In OWS kl y I n C .
cy cubic yard . . .
OVA Organic Vapor Analyzer Decision Diagra m. f(?['
ppm parts per million Management of Excavated Soil in
VOCs Volatile Organic Compounds .
MEW MEW Companies Navy Allocation Area
COPC Chemical of Potential Concern

NASA Research Park
Moffett Field, California
March 2005

EKI A20044.00

Figure 17




Development
Planned in Area with
Buildings that
otentially Used Lead
Based Paints

Has Lead-Based
Paint Survey Been
Performed?

No

A

Conduct Survey for
Lead-Based Paint

Was Lead Detected?

Has Initial
Assessment of Lead in
Soil Been Performed?

No

No Further Action
Required

Conduct Initial or Additional
Assessment of Lead in Soill

Excavation

Sample Excavated Soil in
» Accordance with Treatment/

Complete

A

No

Do Confirmation
Sample Results Exceed
200 mg/kg?

Yes

Collect Confirmation Samples

Abbreviations:
mg/kg milligrams per kilogram

Was Soil Data
Collected Adequate to
Identify Potential Areas
ith Elevated Soil Lead

from Excavation Floor and
Sidewalls

Was Total Lead
Detected in Soll
Greater than 200 mg/
kg?

Excavate Soil with Elevated
Lead Concentrations as
Defined Through Soil Sampling

A

No Further Action
Required

Disposal Facility Requirements

NASA Transports to Off-Site
Treatment/Disposal Facility at
Navy's Expense. NASA Signs
Manifest as Generator.

Erler &

Kalinowski, Inc.

Decision Diagram for
Management of
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1. Required analyses to be conducted on the "Evaluation Sample":

VOCs by EPA Method 8260B, including Freon 113
TPH purgeable compounds by EPA Method 8015m
TPH extractable compounds by EPA Method 8015m
2. Potential additional analyses to be conducted. if appropriate:
SVOCs by EPA Method 8270
Title 22 Metals by EPA Method 6010
PCBs by EPA Method 8082
Organochlorine Pesticides by EPA Method 8081
Herbicides by EPA Method 8151
3. If sail is impacted by COPCs that cannot be treated by the Navy soil
treatment process, it may be transported directly for off-site disposal.
4. Analyses to be conducted on the soil confirmation samples will depend on
the COPCs identified in the Evaluation Samples (see notes 1 and 2).
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