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Existing conditions

#E
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Site
Former chemical manufacturing

facility in CA; future development
as a community park

Objective

Reduce constituents of concern
(COCs) mobility to groundwater
and prevent impacted soil contact

Setting Remedial COCs

Surrounded by a new targets based * Ethylene dibromide (EDB)
community development, on land use as * Bromoform

including occupied housing park * 1,2-Dichloroethane (1,2-DCA)

Site stratigraphy Treatment area
* Unconfined shallow zone * Source area >60,000 square feet
» Stiff clay aquitard * Treatment depth up to 30’ deep,

* Confined regional aquifer ~57,000 cubic yards of soil to treat
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Selected remedy: in situ stabilization/solidification (ISS)

ISS of impacted soil in project area
* Best overall fit to meet:
o Site Remedial Objectives
o Site Constraints
o Sustainability and Community Impact
o Worker and Offsite Receptor Safety
o Future Land Use
o Cost
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Deep soil mixing
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Batch plant and
reagents

Onsite batch pant |
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Deep Soil
Mixing (DSM)

N

DSM result

Cement soil
mixture

Typical drill pattern



Sequence

Sequential Overburden soil removal Soil cap placement

activities:

Excavate unimpacted overburden  Use DSM to solidify/stabilize soil ~ Place soil on top of ISS to prevent
soil to: future exposure pathways

* Contain soil expansion (swell)
* Create stockpile for cap
* Allow for overhead clearance
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Overview

Worker protection

%%: ISS of Chlorinated /Brominated DNAPL at a Park Development Site
A

Technical

Community
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Worker protection
Challenges

* VOCs in work area
o EDB strict requirements
o Other VOCs add challenges

* Phased implementation due to
conflicting third-party project

* Small work area

5 : = - 1 R e : ; o :
* Communication: multiple crews, PPE, Exclusion zone Mechanical repairs

= S

and loud equipment
* Summer implementation
o Compressed schedule

Heat stress a7
O _._
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Worker protection
Solutions (1/2)

EDB hazard analysis resulted in:

Strict exclusion zone (EZ) and signage

Level B supplied air

Personal /work area sampling

EDB-specific real-time monitoring
Manage work in small footprint:

* Frequent coordination of equipment,
hoses (slurry, VOC, and supplied air), and
ground personnel

e Clear Communication Protocol

* MCE Safety Procedures (operator
practices; barriers; dedicated haul
routes)
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Communication planning

Level B supplled air
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Worker protection

Solutions (2/2) |
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* Supervised worker rotation schedule Level B PPE

* Physiological monitoring RN OHotG Ok
* Chilled supplied breathing air

e Shade structure with evaporative cooler

Physiological Monitoring

Worker rotation Breathing air Scheduling @
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Technical
Challenges

* Clearance under high-voltage overhead
power (OHP) lines

* Reach 30-foot deep and hard drilling

* Incorporate source vapor collection
device

* Drill rig working surface must maintain
stability

* Select optimal rig(s) to meet schedule
demands & site constraints
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Technical
Solutions (1/2)

Two custom configured DSM rigs used:

* A tracked crane with mounted Hain
drill platform

* An excavator type drill rig with low
OH clearance configuration

Ground conditions:
* Frequently adjusted mixing surface elevation

* Used crane mats, solidified DSM columns, and
reagent slurry bucket mixing of surface soil to
maintain rig stability

ol

Solidifying surface soil
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Excavator mounted shroud

Excavator type drill rig

Crane type drill rig
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Technical
Solutions (2/2)

Crane mat use

Swell management

.
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Community E

Challenges

* Remedial work emissions (e.g., VOCs,
odors, dust) may pose health risk to
nearby residents

-

e Strict fenceline emission limits

* Keeping surrounding communities
informed of the work without causing
alarm

* Complying with regulatory requirements
for public complaints (maximum of one
allowed)

* Minimizing impacts to the community
from implementation operations (e.g.,
noise, traffic, visual appearance)

Community site map
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Community
Solutions (1/4)

TREATMENT VESSELS TREATED AIR
= A
Source vapor controls during ISS mixing _ MPACTED VAPOR
.
. SOIL e | -
* Vapor collection shroud above ISS column MIXING F Ml 7 @
! Kr— pe—
» Captured vapor treated before discharge [ SP ‘ ’ ‘ ()
* Perimeter misting system with odor L L v (o
neutralizer — 1SS MIXTURE SWELL S ;:—
SRR /\\//\\\///\\\///\\\///\wl L \.\'\.‘: :\'\.\' \.\.\\:\' EPATR PRSI S P GAC ZEOUITE

Vapor collection process flow diagram

Clam shell
style shroud

Misting system
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Community
Solutions (2/4)

VOC controls for soil and swell

Vapor suppressant foam

Cellulose fiber spray

Cement slurry cover

Slurry excavation
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Foam Foam after ISS
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Cellulose fiber spray Reagent slurry cover
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Community
Solutions (3/4)

Community outreach

* Performed a social risk assessment on the
surrounding communities

* Developed stakeholder engagement plan
Community impact management

e Minimizing off haul and developing
project-specific haul routes

7 .

Park Remediation Project

For more information or guestions visit
the website or call

Toll Free xxx-Xxx-xXxXx

SCAN ME

Park Infarmational
5 Wehsite

Banner mock-up
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Community
Solutions (4/4)

Perimeter Monitoring/Sampling Program

Establish air VOC & dust limits

Daily air samples for VOCs and SVOCs

Real-time monitoring to quickly identify
trends and adjust work

Weather stations

%% ERM  issofchiorinated/Brominated DNAPL at a Park Development Site Portable GC PID=0 VOC sampling @



ISS of Chlorinated /Brominated DNAPL at a Park Development Site




Adaptive site management

Results
Regulatory approval Under budget
The project met all applicable The project was completed under
cleanup criteria and was accepted budget thanks to the extensive
by the lead regulatory agency. planning and field adjustments made
|:E| throughout implementation.

Project emmisions Success for On schedule

client,
Fenceline sample concent_ratlons contractor, and Each phase of the pro;ect was comp%eted
were below the conservative targets desien on schedule and within regulatory time
set by the air monitoring program. _ 8 limits and seasonal constraints.
engineer

Zero recordable
safety incidents

Despite the hazardous nature of the
project, it was completed with no
recordable safety or environmental
incidents after 58,000+ hours worked.

No public complaints

No public complaints to project team or to
regulatory agencies occurred.
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Project results
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Thank you

For further information, please contact:

Brandon Anderson

brandon.anderson@erm.com
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