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California Regional Water Quality Control Board
Central Valley Region

Rabert schnelder, Chair

Man €. Llovid Ph.D. e b“f_"-_r'“”t”'“' ""%:“" ﬂrr."'-"" ” Arnold Schwarzenegger
Secrestry for Imternet Adidress: hip A awrchoca, gov~rwgebShome. himl PR
Environmental P20 Sian Cemter Deive, Suite 200, Rancho Cordova 95670-6114
Flwne (916 46332907 » FAX (916} 4644797

Prodeciing

RECEIVED

[AY 0 5 2003

Ms: Cindy Caulk AFROJET-GENERAL SACRAMENTO
( ENVIRONMENTAL OPERATIONS

3 May 2005

Program Coordinator
Aerojet-General Corporation
P. 0. Box 13222

Sacramento, CA 95813-6000

RESULTS OF SAMPLES COLLECTED FROM ARDEN-CORDOVA WATER SERVICE WELLS,
AEROJET-GENERAL CORPORATION

This letter presents the results of the sampling conducted by Regional Board staff on 13 April 2005, The
results of the sampling are as follows:

Sample Location Perchlorate (ne/ly  NDMNA (ng/l) TCE {ue/li  PCE {(ug/l)
ACWS 7(1137) 0.87) NI ND 1.4
ACWS 12 (1141) 1.2] N 1.0 ND
ACWS 10 (1139 1.7] (L0 5] (48] ND
ACWS 20 (2065) ND (001 F] 0.52 ND
ACWS 21 (2066) ND L0068 ND ND

The practical guantitation limit for perchiorate 14 4 pg/l, 0.002 pg/l for NDMA, and 0.5 for TCE and
PCE. ND stands for not detected above the quapitation limit. VOCs were analyzed for by EPA Method
5242

If you have any guestions regarding this matter, please call me at (916) 464-4625.

ﬂ’*’" i
EXANDER MACDONAL
Program Coordinator

ec: Mr. Charles Berrey, United States Environmental Protection Agency, San Francisco
Mr. Ed Cargile, Department of Toxic Subslances Control, Sacramento
Mr. Brian Kinney, Department of Health Services, Office of Dnnking Water, Sacramento
Mr. Dave Lancaster. Arden-Cordova Witer Service, Sacramento

Our micsion iy o peeserve amd enduec e e guadity of Colifornia's water resourees, und
girsnre thefe proger aflovaion aed efficivns wee for the benefis of present and fusiee generations.
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Negligible or insignificant (though hypothetically potentially complete) pathway that will not be evaluated

Qualitative (not quantitative) evaluation planned for this potentially complete exposure pathway

Underground Storage Tank

Exposure route is potentially complete but is not explicitly evaluated; it is part of direct contact exposure pathway that is evaluated

quantitatively.

No sediment was identified in the potential source sites within Areas 20, 21 and 49. Samples collected within ditches has been characterized as surface soil samples because they are 1) exposes (i.c., not covered by water); 2) dry (unsaturated); 3) sufficiently fine-grained such that they may become airborne; and 4) during site grading they will be mixed in with shallow soil.

Projected residential redevelopment at Aerojet is not likely to include land-intensive pathways, such as in situ gardening. The naturally occurring soil at Aeroject is not ideally suited for this type of activity. Significant land preparation activities (i.c., addition of topsoil and nutrients) would be required prior to growing fruits or vegetables.

Although construction workers may briefly intercept the shallow water table only in some OUs; however, construction activities in saturated trench conditions are generally avoided and dewatering is performed to avoid work in a wet and slippery trench. Dermal exposures to contaminants in trench water would be incomplete as steady state absorption and penetration of the skin is unlikely, given short exposure times.
Since a residential and/or commercial/industrial soil exposure will be evaluated for all the source sites, there is no need to quantify a separate recreational exposure. Exposures to fish on the Aerojet property are highly unlikely, and are dependent upon the presence of edible species that are of large enough size to be filleted.
Recreational exposure will be evaluated on a site-specific basis: if a residential and/or commercial/industrial soil exposure has already been evaluated. there is no need to quantify a separate recreational exposure to soil unless the property may be transferred solely for recreational use. Exposures to fish on the Aerojet property are highly unlikely, and are dependent upon the presence of edible species that are of large enough size to be filleted.
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GROUNDWATER

REMEDIAL

GENERAL PROCESS OPTIONS DESCRIPTION SCREENING COMMENTS
RESPONSE ACTION TECHNOLOGY
_ No Action _|_ None _|_ Not Applicable _ No action. Existing Interim Actions would be shut down. Required for consideration by NCP.
_ No Eurther Action _|_ Various _|_ Various _ No further action taken. Operation of existing Interim Actions Potentially applicable.

Land purchase _

Deed restrictions _

L

Proprietary Controls

-

Institutional Controls

Deed notices _

Easements _

Covenants _

Land use restri

L

Governmental Contols

NI R N

-

Groundwater use restrictions

Advisories _

Monitoring

_|_

Monitoring

Groundwater monitoring _

Domestic Wellhead
Treatment

_|_

Wellhead Treatment

Home carbon treatment unit

Monitored Natural
Attenuation

_|_

Monitoring/Verification

IR

LEGEND

2222
[ ]

Groundwater monitoring _

Technology and/or Process Option screened out
on the basis of technical implementability.

Process Option considered innovative.

would continue.Existing Interim Actions include several
remedial technologies and proces options. See Section 3.

Purchase of land above contaminated groundwater to prevent
use. Land purchase may also be required offsite to construct
offsite fac

Proprietary controls that are legally enforceable against
subsequent owners.

Non-enforceable informational document filed in public land
records alerting anyone searching records to important
information about property.

Property right conveyed by a landowner to another party
which gives the second party rights with regard to the land
of the first party.

Promise by one landowner to another made in connection

with conveyance of property. Promise to refrain from
using property in a certain manner.

Land use restrictions issued to restrict property use.
Potential restrictions include drilling new wells.

If groundwater is contaminated, restrictions could include

water or well use restrictions such as limitations on the drilling
of new wells, and the California Dept of Health Services (DHS)
program of monitoring and oversight of public water systems.

Publicly -issued warnings that provide notice to potential
users of groundwater of some existing or impending risk
associated with its use.

Short- and long-term monitoring of groundwater to evaluate
contaminant levels, migration, and attenuation.

Placement of treatment processes such as granular activated
carbon on individual wells to remove contaminants.

Contaminants are allowed to naturally attenuate via
biodegradation, dispersion, dilution and adsorption.
Long-term monitoring is necessary to evaluate changes in
concentration and plume size. Contingent action may be
required.

Potentially applicable.

Potentially applicable. Restrictions (equivalent to
restrictions applied to "Carve-out Lands") will be created for
recharge of groundwater via wells or impoundments.
Potentially applicable.

Potentially applicable in conjunction with other groundwater
response actions.

Potentially applicable in conjunction with other groundwater
response actions.

Potentially applicable.

Potentially applicable. Once contaminated groundwater is
restored, restrictions can be removed.

Potentially applicable in conjunction with other groundwater
response actions.

Potentially applicable.

Potentially applicable. Granulated activated carbon would
remove only VOC's.

Potentially applicable for Area 39 and areas beyond
containment. May be implemented in conjunction with
other actions (i.e., onsite containment).
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FIGURE 2-1

Technical Implementability Screening of Groundwater
Remediation Technologies and Process Options
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GROUNDWATER
GENERAL
RESPONSE ACTION

REMEDIAL

TECHNOLOGY PROCESS OPTIONS

DESCRIPTION

SCREENING COMMENTS

Groundwater Collection T

Vertical extraction wells

Horizontal extraction wells

1 1

Hydraulic Barriers and
Groundwater Extraction

s -

mx:mozo:m:n
recharge wells

Interceptor trenches _

Slurry wall _

Jet Grouting _

Vertical Barriers
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HDPE curtain wall _
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Phytoremediation \_
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Technology and/or Process Option screened out
on the basis of technical implementability.

Process Option considered innovative.

New vertical extraction wells are installed and the groundwater
is pumped to physically remove contaminants from the
saturated zone. A hydraulic barrier is established that
prevents contaminant migration.

Horizontal wells are installed and the groundwater is pumped
to physically remove contaminants from the saturated zone.

A hydraulic barrier is established that prevents contaminant
migration.

Wells are installed and groundwater is pumped to establish a
hydraulic barrier. Uncontaminated water is recharged to create
a hydraulic barrier and increase flow to extraction wells.

Perforated pipe in trenches backfilled with media more porous
than surrounding media to collect groundwater.

Trench around areas of contamination is filled with a soil or
cement bentonite slurry.

Grout mixture is injected using a drill rod into pore spaces of
soil at very high pressures and velocities to form a column.
Adjacent or overlapping grout columns are used to form an
impermeable barrier.

High density polyethylene curtain is constructed in a trench
around areas of contamination and backfilled.

Reactive metals (e.g. iron filings for some VOCs) placed in
saturated zone of a trench and groundwater is treated as it
flows through reactive media. Frequently reactive media
placed in the "gate" section of a "funnel and gate" system.

Vegetation (e.g. trees or grasses) is used to accelerate
the biodegradation of contaminants in and around rhizosphere.

Potentially applicable. Requires groundwater treatment.

Potentially applicable. Requires groundwater treatment.

Potentially applicable. Requires groundwater treatment.

Not feasible in most areas because of depth to groundwater,
vertical depth of chemicals, and difficulty of constructing long trench.

Not feasible in most areas because of depth to groundwater,
vertical depth of chemicals, and difficulty of constructing long trench.

Difficult to ensure continuity between columns and to install
at depths greater than 150 feet. Not feasible in most PGOU
areas because of depth to groundwater, vertical depth of
chemicals and different soil types/densities.

Not feasible in most areas because of depth to groundwater,
vertical depth of chemicals, and difficulty of constructing long trench.

Not feasible in most areas because of depth to groundwater,
vertical depth of chemicals, and difficulty of constructing long trench.

Not feasible in most areas because of depth to groundwater.
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in recirculation of groundwater through the aquifer and well.
in addition, air-bubble stripping within the well removes VOCs
from the groundwater. A low vacuum head is used to extract
vapors to the surface for treatment.

Nutrients and a carbon source are introduced to groundwater
in areas where COCs are present to stimulate indigenous
microbes to break down the COCs.

GENERAL T PROCESS OPTIONS DESCRIPTION SCREENING COMMENTS
RESPONSE ACTION
the biodegradation of contaminants in and around rhizosphere.
Air is injected into the groundwater via well injection points Not feasible in most areas because of depth to groundwater
Air spargin or within a sparge trench. Volatile chemicals are stripped and difficulty of collecting vapors in large developed area.
parging from the water and soil into the soil vapor and extracted Only applicable for VOCs.
Strippin from the subsurface.
pping Air-lift pumping in a well with two screened intervals results Potentially applicable for VOCs removal only. Vapor-phase

VOCs may require treatment.

Potentially applicable for VOCs removal only.

Potentially applicable for perchlorate and VOCs. Pilot testing
currently being conducted for VOCs and perchlorate removal.
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Technology and/or Process Option screened out
on the basis of technical implementability.

Process Option considered innovative.

Contaminated water is passed through adsorbent media,
such as granular activated carbon and the contaminant

is sorbed onto the media. The adsorbent is replaced and/or
regenerated on a regular basis.

Large volumes of air are forced through water in a packed
column or by diffused bubble aeration to promote transfer of
non-polar VOCs to the air phase. Includes warm water
stripping variations.

Water treated via ex-situ chemical or biological processes

is passed through single or multi media filters to remove
particulate matter prior to management of treated groundwater.

Contaminated water is passed through semi-permeable
membranes which separate contaminants from water based
on molecular size, shape, and ionic characteristics. Can be
used for volume reduction. Techniques include reverse
osmosis, ultrafiltration, nanofiltration, and electrodialysis.
Contaminated water is passed through a resin bed capable
of exchanging the ions in solution with ions on the resin. The
loaded resin is then either disposed or regenerated and
reused.

Ultraviolet light is used to promote the oxidation of 1,4-dioxane,
NDMA and VOCs, and for disinfection. Hydrogen peroxide may
be needed for 1,4-dioxane and VOC oxidation.

Electrochemical treatment changes the oxidation state of
ions in solution to a preferred and treatable state through
the application of an electrical current. Generally used to
precipitate heavy metals, oxidize trace organics, and
coagulate colloids.

Aeration promotes chemical oxidation and the formation of
insoluble hydroxides.

Acid or caustic is added upstream of another process option
to enhance the performance of the process option or added
downstream of a process option to adjust the pH.

Organics are biologically assimilated and transformed by
aerobic microorganisms in Fixed Bed Reactors or Fluidized
Bed Reactors.

Chlorinated VOCs are degraded by enzymes produced by
aerobic microorganisms during oxidation of a primary
substrate. Water contaminated with perchlorate is amended
with organic substrate such as ethanol and nutrients and
passed upflow through a fluidized bed reactor. Perchlorate
is reduced biologically.

Organics and perchlorate are biologically assimilated and
transformed by anaerobic microorganisms. Nutrient such as
brewers yeast required. Additional treatment may be

required to reduce organic concentration prior to
disposition of treated water.

Potentially applicable. Process can be applied for municipal
water supply wellhead treatment as well as at a groundwater
treatment facility.

Potentially applicable for VOC removal only. Air stripping releases
VOCs that, depending on ARAR's, may require vapor-phase
treatment. Currently used at GETs A, B, D, E/F and ARGET.

Potentially applicable.

Not feasible because of the large flow rate of reject or concentrate
streams generated. Also some contaminant concentrations too low
for treatment.

Potentially applicable for perchlorate and nitrate removal.
Currently used to remove perchlorate from GET D and GET B
groundwater.

Potentially applicable for 1,4-dioxane, NDMA, and VOC removal
as well as a disinfection process. Currently used at GETs A, B,
E/F and ARGET to remove NDMA, VOCs, and 1,4 dioxane.

Not applicable for chemicals of concern.

Not applicable for chemicals of concern.

Potentially applicable. Currently used at several Interim Actions.

Limited effectiveness for chlorinated VOCs.

Potentially applicable. Currently used to remove perchlorate from
Aerojet GET E and F groundwater.

Difficult to implement. Not widely used. Low reaction rates
result in longer startup and treatment times. Sens
changes in influent flows and concentrations. Polishing of
effluent stream may be required.
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Technology and/or Process Option screened out

on the basis of technical implementability.

Process Option considered innovative.

The air stream is discharged directly to the atmosphere
without treatment.

A VOC-contaminated air stream is passed through
adsorbent media, such as granular activated carbon. The
carbon is replaced and/or regenerated on a regular basis.

Vapor-phase VOCs are destroyed by heating the air stream
and passing it through a combustion unit in contact with a
catalyst bed. The catalyst enhances the thermal oxidation
(600 to 900 degrees F) of contaminants to water vapor,
carbon dioxide, and hydrochloric acid.

VOC-contaminants in an air stream are oxidized by high
temperatures (1000 to 1800 degrees F). Combustion
by-products may include hydrochloric acid and nitrogen
oxides.

Treated water is delivered or sold to neighboring and
regional water purveyors, directly to a point of use in a
water distribution system, with wellhead treatment, or
through a surface water treatment facility.

Treated groundwater would be discharged to surface
water. Surface water would be treated at the point of use
by a responsible water utility.

Treated water is reused as irrigation water.

Treated groundwater is discharged to surface ditches, storm
sewer, or a surface water body.

Treated groundwater is recharged into the local aquifer.

Treated groundwater is injected into a deep aquifer.

Potentially applicable. Depends on concentration of the contaminants,
flow rate, regulatory agency acceptance, and public acceptance.

Potentially applicable. Water vapor in the gas stream will
adversely affect VOC adsorption. Thermal pretreatment to remove
water vapor may be required.

Potentially applicable. The hydrochloric acid by-product in the offgas
may require treatment with a scrubber before releasing to the
atmosphere.

Potentially applicable. The hydrochloric acid by-product in the
offgas may require treatment with a scrubber. Partial or incomplete
combustion of chlorinated chemicals can result in production of
chlorine gas and other by-products.

Potentially applicable. Treated groundwater may require DHS
evaluation of use for direct potable water supply in accordance
with DHS Policy Memo 97-005.

Potentially applicable.

Potentially applicable.

Potentially applicable.

Potentially applicable.

Not feasible because the permea
not great enough.

ty of the deep units is
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GROUNDWATER

GENERAL Ay PROGESS OPTIONS EFFECTIVENESS IMPLEMENTABILITY cosT e
RESPONSE ACTION
Does not achieve all remedial action objectives. May be implemented at sites with regulatory agency No cost. None.
No Action _l_ None _l_ Not Applicable _ acceptance.
See Effectiveness Evaluation Implementable. No capital and None.
No Further Action _l_ Various _l_ Various _ moderate O&M costs.

Land purchase

Deed restrictions

l_ Proprietary Controls

)

Deed notices

Institutional Controls _l

Easements

Covenants

Land use restrictions

l_ Governmental Controls

I

Groundwater use restrictions

— 4 4 I I 1 I 1

Advisories

Monitoring Monitoring

_I_

Groundwater monitoring

Domestic Wellhead

Treatment _l_ Wellhead Treatment

_I_
_I_

Home
Carbon Treatment Unit

EXPLANATION

RLIL

Process Option.

Potentially effective, implementable, and cost-effective
Technology or Process Option.

Technology and/or Process Option screened out on
the basis of effectiveness, implementability, and/or costs.

Process Option considered innovative.

Heavy box indicates Representative Technology or

This process option focuses on limitation of direct exposure
to source areas. Not appropriate for groundwater action
except as need to site any groundwater remediation fa

Long term effectiveness depends on continued future
implementation.

Long term effectiveness depends on continued future
implementation.

Long term effectiveness depends on continued future
implementation.

Long term effectiveness depends on continued future
implementation.

This process option focuses on limitation of direct
exposure to source areas. Not appropriate for groundwater
action, except as needed to site any groundwater
remediation fa S.

Long term effectiveness depends on continued future
implementation.

Long term effectiveness depends on continued future
implementation.

Effective at verifying presence of and tracking
contaminants in groundwater and verifying attenuation.
Does not remediate contamination.

Highly effective at preventing direct exposure to contamination.

Long-term effectiveness depends upon routine replacement
of carbon units.

May be difficult to implement offsite. Purchase must be
negotiated with current land owners.

Potentially implementable.

Potentially implementable.

Implementability will depend upon activity to be
undertaken under easement and ease of negotiation
with landowner/governmental agency.

Potentially implementable.

May be difficult to implement offsite. Must be negotiated
with land owner.

Potentially implementable.

Potentially implementable.

Potentially implementable.

Potentially implementable.

High capital cost.

Low costs.

Low costs.

Moderate capital costs
depending on extent of
easements required.
Low O&M costs.

Low costs.

Uncertain. Costs depend
on scope of land use
restrictions.

Low costs.

Low costs.

Low to moderate
capital cost, low
O&M cost.

Low capital cost,
low (O&M) cost.

Screened out
based on
effectiveness
and cost.

None.

None.

None.

None.

None.

None.

None.

None.

None.
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