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Alameda County Health Care Services

Division of Hazardous Materials

Department of Environmental Health (ACDEH)
80 Swan Way, Room 200

Oakland, California 94621

Attention: Mr. Paul Smith

Subject: Site Characterization/Assessment Proposal
for Oakland Parking Garage
at 1432 Harrison Street
Oakland, California 94612

Dear Mr. Smith;

SCS Engineers (SCS) is pleased to offer this work plan for a site
characterization/assessment at the above mentioned parking garage for your review.
The attached work plan is consistent with the Regional Water Quality Control Board
(RWQCB) "Staff recommendations for initial evaluation and investigation of
underground tanks" and contains the following elements:

Introduction

Site Description

Plan for Determining Scil Contamination

Plan for Determining Groundwater Contamination
Site Safety Plan

As you know, previous reports have disclosed various areas of contamination and
abandoned underground storage tanks at the above site. This work plan is to further
define the nature and extent of soil and groundwater contamination, and to determine
actual number of underground storage tanks or other sources of contamination.

This work plan has been prepared in accordance with the care and skill generally
exercised with reputable professionals, under similar circumstances, in this or similar
localities.
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Mr. Paul Smith
February 15, 1991
Page Two

SCS Engineer appreciates the opportunity to provide you with these environmental
services. If you have any questions, please contact either of the undersigned at (415)

829-0661.
Sincerely,
A |
Nefs R. Johnsgh, P.E. -/ John P. Cummings, Ph.D., RE.A., R.E.P.
S¢nior Project Engineer ffice Director
SCS Engineers SCS Engineers
NRIJ/JPC/egh
Attachment
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1.0 INTRODUCTION

On January 25, 1991, Mr. Paul Smith with the Hazardous Materials Program of the
Alameda County Health Care Services Agency’s, Department of Environmental Health
(the Department), requested SCS Engineers to submit a  site
characterization/assessment proposal for the property located at 1432 Harrison Street
(including a connecting Alice Street property) in Oakland, California. Plate 1 is a
vicinity map pinpointing the subject site’s location. This request was made pursuant
to a Cleanup Order under Health and Safety Code Section 25299.37(c) issued on
September 24, 1990 to Alvin Bacharach and Barbara Borsuk, the owners of the
property described. The following proposal has been prepared pursvant to and
consistent with the California Regional Water Quality Board’s "Staff recommendation

for initial evaluation and investigation of underground tanks."

The site is currently a garage utilized for parking automobiles and light trucks, It
essentially consists of two buildings. The first is the entrance of the parking garage
on 1432 Harrison Street. This building is a single-story with partial mezzanine, and
constructed of timber and masonry. The second is a multi-story garage that is on the
Alice Street portion of the subject site and is composed of reinforced concrete
canstruction. Historical aerial photographs date the buildings back some forty to fifty

years.

Previous investigations conducted by other parties have determined that the soil and
groundwater have been contaminated from gasoline, diesel and PCBs. Sources for this
contamination may be from on-site underground storage tanks and/or adjacent off-
site underground storage tanks. It is not known if off-site sources have migrated and
contributed to the subject site’s contamination. The Department determined that this
preliminary data was not sofficient to determine the nature and extent of the
contamination, and therefore requested the performance of a more comprehensive site

characterization/assessment pursuant to its September 24, 1990 Cleanup Order.
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February 15, 1991
File No. 0390044.00

Alameda County Health Care Services

Division of Hazardous Materials

Department of Environmental Health (ACDEH)
80 Swan Way, Room 200

QOakland, California 94621

Attention: Mr. Paul Smith
Subject: SCS Report dated February 15, 1991
Dear Mr. Smith:
Attached is page 2 of the subject report on the Site Characterization for the Oakland
Parking Garage at 1432 Harrison Street, Oakland, California. This page was inadvertently
omitted. Please insert this page into your copy.
Thank you.
- Sincerely,

O [

Vo

: ﬁﬁm P. Cummings, PAD./RE.A,, REP.
\Office Director :
SCS Engineers

TLS/sdd

Attachment

Cincinnati Columbus  Kansas City  Los Angsies Mew York Norfolk Phoenix  San Francisco  Seattle Tampa  Washington, 0.C.
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The previous investigation, disclosed that there are several underground storage tanks
within the boundaries of the subject site. A description of these tanks and
investigative and remedial actions which have been performed to date with respect to

them is as follows:

Waste Oil Tanks

There are two waste oil tanks located in the basement of the multi-story parking
structure along Alice Street. The date of installation of these tanks is unknown.
There are no records currently available documenting the volume and composition of
these tanks. However it is believed that each tank has a 1000-gallon capacity and is
of steel construction. On October 27, 1990 Falcon Energy removed a total of 1300-

gallons of waste oil product from both tanks.

Gasoline Tanks

There are two gasoline tanks located under the sidewalk on Harrison Street in front
of subject site. Permits issued to a former long-term tenant of the garage, Douglas
Motor Services, show that these tanks currently have 1000-gallon capacities, are of
steel construction and were installed in 1975 and 1982 respectively. On October 27,
1990, Falcon Energy removed as much product as possible from the tanks. The
condition of these tanks is unknown. The recovered gasoline product along with the
waste oil which was recovered, has been accepted and utilized by a recycling

contractor. A copy of the hazardous waste manifest is in Plate 7.

It should be noted that there is evidence of two other abandoned in-place
underground storage tanks just a few feet from the above mentioned gasoline tanks,

on the adjacent site owned by another party or parties.

Hydraulic Lift Reservoir

Recent geophysical investigations show evidence of an underground reservoir near

the hydraulic lift area inside the parking garage at 1432 Harrison Street.




SC5 ENGINEERS —

There is no record of any integrity testing for any of the above tanks. It is believed
that these tanks may have been a source of the site’s contamination. However, the

total quantity of product loss cannot be estimated.

There was a previous subsurface investigation done by Subsurface Consultants in
October 1990. The results of their report will be outlined in the Site Description

section.

2.0 SITE DESCRIPTION

The site is bordered on the east by Alice Street and on the west by Harrison Street.
Lake Merritt is approximately one-quarter mile east from subject site. Plate 2 is a
site map that delineates the building perimeter, adjacent streets and suspected on-

site as well as off-site underground storage tank locations.
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A Preliminary Subsurface Investigation for 1432 Harrison Street was performed by
Subsurface Consultants in October 1990. An outline of that report is as follows:

Six test borings were drilled using four-inch diameter, solid-
flight auger drilling equipment. Detailed logs were prepared
and undisturbed samples of the soil collected by a geologist
from Subsurface Consultants. Soil cuttings were stored in steel
barrels and left on-site.

Groundwater was encountered during drilling at depths varying
from about 23 to 25 feet below the Harrison Street level.
Information regarding flow direction below site is not available.
However it is suspected to flow east toward Lake Merritt.

Test borings indicate the site is underlain by dense, fine-
grained sands containing varying amount of silt and clay.
According to geologic maps, these sediments are part of the
Merritt sand formation.

Soil samples were selected to be analyzed based on visual
inspection and organic vapor screening. The selected soil
samples were analyzed by Curtis and Tompkins, Ltd., a
laboratory certified by the California Department of Health
Services. The results of the testing are summarized on Plate
4 and in the following Table 1. (Table 1 represents the
analytical results obtained by Subsurface Consultants).
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TABLE 1. CONTAMINANT CONCENTRATIONS IN SOIL
I (Results of Subsurface Consultants October 1990 Investigation)
l TKH OTHER
Boring TVH' B? T3 x4 X? TOGS (ppm)  S010/Sol Ph/P
I & Depth  (ppm) (ppb)  (ppb) (ppb) (ppb) (ppm) Keros./Diesel ---{(ppm
Bl @ 200 6,300 99,000 490,000 610,000 110,000 --- -==f--- v fe
I BZ @ 185" 9,300 98,000 900,000 1,100,000 190,000 — - --/0.21/---
l B3 -8 weefoen enferefenv
l B4 @ 107 - -- - -- - 6,300 ND?%1,700 == fenf-
B5 @ 22.5 110 24 210 1,300 69 - —efee e e
I B6 @ & - ND ND ND ND ND 98/ND ND/0.06/9
(Arachlor 1
l B6 @ 9.5 --- - - --- - ND 140/ND —o === ]
B7 @ 1% ND ND ND ND ND
l B7 @ 200 2500 3,500 34,000 130,000 33,000 --- -=nf=-- ---/0.07/---
l B8 @ 225 1,200 2,300 38,000 89,000 18,000 --- e e e
I 1 Total Volatile Hydrocarbons, mg/kg = ppm
2 Benzene, ug/kg = ppb
I 3 Toluene
4 Xylene
5 Ethylbenzene
I 6 Total OQil & Grease
7 Total Extractable Hydrocarbons (as kerosene and diesel)
I 8 Not tested for
9 Not detected
I 5
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3.0 PLAN FOR DETERMINING EXTENT OF SOIL CONTAMINATION

As presently proposed, the soil sampling will be carried out concurrently with the
drilling for the installation of the groundwater monitoring wells. As discussed in the
following section, the placement of the wells is designed to investigate suspected
sources of contamination. It is intended that the existing tanks will be removed after

the completion of the site characterization and risk assessment.

The methodology for the collection and handling of the soil samples obtained during
the drilling is presented in the following section. Spoils from the drilling will be
placed in 55-gallon drums and stored on-site until the results of the analyses are
available. All excavated soil will be removed from the site. There are presently no

plans for any on-site surface remediation of any excavated soil. - b

In addition to the soil samples collected during the drilling, it is proposed that a
section of the concrete floor overlying the two waste oil tanks adjacent to Alice Street
be cut and removed. This would be done during the site characterization investigation
to allow for hand auger sampling of the soil below these tanks. It will also provide

additional data on the size and shape of the tanks and the location of associated

piping.

There are presently no plans to conduct a soil gas survey at the site. If the results
of the soil and groundwater analyses indicate that a soil gas survey would be useful
in better defining the extent of the contamination, a soil gas survey would be

considered for the future.

It is presently unclear what contaminants are present at the site and until that is
established, it is not possible to define a process for screenming for "clean" and
"contaminated" soil. A screening process will be established at the time the tanks are

removed.

> T ('!’.J Al
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40  PLAN FOR DETERMINING GROUNDWATER CONTAMINATION

A total of 13 monitoring wells are presently proposed to characterize the extent of

suspected groundwater contamination at the site. The approximate locations of the
proposed wells are shown on Plate 3. The exact locations may be slightly modified
based on logistical constraints encountered in the field. After the approval of the
proposal by the Department, the County will be approached as required to obtain

proper encroachment permits.

4,1 Placement Rationale
The proposed wells are designed to investigate the level of contamination both

at known or suspected sources and in the assumed downgradient direction.

Based on the assumed southeasterly direction of groundwater flow, any
contaminants which may migrate from their source are expected to move in

a southeasterly direction toward Lake Merritt.

4.2 Drilling and Installation of Wells

The proposed groundwater monitoring wells will be installed using a hollow
stem auger drilling rig. Because of the height constraints imposed by the
ceiling within the existing structure, a small, skid-mounted rig will be utilized
inside the building. The wells in the sidewalk area of Harrison Street will be

installed using a truck-mounted drilling rig.

The well installation will be coordinated by a field geologist, under the

supervision of a Certified Engineering Geologist (CEG). The borings will be

logged by the field geologist and soils encountered will be classified using the
Unified Soil Classification System. Well logs for each boring showing
lithologies encountered and well construction details will be included in the

final report.
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The borings inside the building will be approximately 6 inches in diameter and
the other borings will be 10 inches in diameter. They will be drilled to a
depth of about 10 feet below the groundwater surface. The augers will be

steam cleaned on-site at the completion of each boring. Waste water and
sludge from the steam cleaning will be collected and transferred to 55-gallon
drums for on-site storage. The waste water will be analyzed and the results

will determine the final disposition.
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Soil samples will be collected at a minimum of every 5 feet, with a modified

California sampler, retained in brass sleeves, examined, sealed with aluminum

foil, capped with plastic end caps, tightly wrapped with tape, labeled, and
kept in cold storage (4 degrees C) for transport to a chemical laboratory
certified by the California Department of Health Services. Samples will be

screened in the field by use of a photo-ionization detector (PID).

The groundwater monitoring well will be constructed in the borehole using

flush-mounted threaded PVC well casing. As presently proposed, the wells

area will be four inches in diameter. Factory slotted screen with 0.020 inch
(or possibly 0.010 inch depending on the units) slots will be placed in the
aquifer, with salid PVC pipe above. The perforated zone of the casing will
be installed from about 5 feet above groundwater to the total depth of the
well (approximately 10 feet below groundwater). This should accommodate
the anticipated seasonal water level fluctuations at the site. A flush-mounted
threaded end cap will be placed on the bottom of the perforated section.

Couplings between the casing sections will be flush-set, threaded pipe with no

glued connections. All casing will be steam-cleaned prior to installation.
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The well casing will be set inside the hollow augers in order to prevent caving
of the hole prior to installation of the casing. The annular space surrounding
the well screen will be filled with a filter pack (Monterey Sand No. 3) to at
least 2 feet above the top of the screened interval and capped off with a
bentonite seal approximately 3 feet thick. The sand will be poured slowly into
the annular space between the PVC pipe and the augers. This procedure will
be interrupted periodically to measure the depth tb the top of the sand by a
weighted tape. The remaining annular space will be filled with a cement/grout
mixture to about 1 foot below grade. The top of the well will be cemented
and set with a locking monument well cover. The concrete surface seal will
be sloped away from the well casing at the ground surface. Plate 5 presents

a cross-sectional diagram of a typical monitoring well.

A reference point of each monitoring well casing will be marked and surveyed
by SCS Engineers to establish elevations that will be used for depth to water
measurements and gradient calculations. The leveling survey will measure

elevations to the nearest 0.01 foot,

4.3 Well Development

‘The well will be developed to increase its specific capacity, to prevent sanding,
to obtain maximum well life, and to collect representative samples of the
groundwater. Well development generally repairs damage done to the
formation by drilling operations, restores natural hydraulic properties to the
adjacent soils, and improves hydraulic properties near the borehole so that

water flows more freely into the well.

'The wells will be developed by removing the finer material from the formation
and filter pack surrounding the wells. This procedure will consist of several
steps: bailing the well and then pumping the well until it produces clean

water (water with less than 10 ppm suspended solids). All of the groundwater
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produced during the well development operations will be stored in approved

55-gallon drums.

All equipment used in well development will be decontaminated prior to and
after its use in a well. The decontamination procedures will consist of steam-
cleaning and/or washing of equipment using Trisodium phosphate scap, tap

water rinse, and distilted water rinse,

4.4 Water level Measurement and Groundwater Sampling
Prior to groundwater sampling, static water level measurements will be taken
using a water level indicator. Readings will be taken to the nearest 0.01 foot

from a marked reference point on the well casing.

A clear disposal bailer will be lowered into each well to sample the upper
surface of the groundwater prior to purging. Any floating product will be

noted and measured in the bailer.

Following the water level measurement, the wells will be purged of three to
four well volumes of water. This procedure will permit a representative
sample of groundwater to be obtained from the aquifer rather than water
which had been standing in the well. Notations will be made as to odor,

color, and turbidity of the water being removed from the well.

Samples will be collected using an acrylic bailer and contained in pre-cleaned
40 ml vials with Teflon-coated septa or 1 liter amber jars. All efforts will be
made to minimize the volatilization of the samples. Samples will be labeled
with a sample tag and placed in an ice chest along with Chain-of-Custody
documentation. A copy of the Chain-of-Custody form to be used for

documentation is attached as Plate 6.

10
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4.5 Laboratory Analysis of Groundwater Samples
A state-certified laboratory will be utilized to analyze all soil and water
samples. These samples will be analyzed using standard EPA methodologies

and protocol.

Duplicate samples will be collected from each well in the manner described
above, The duplicate will be analyzed in the event that the original sample

has been tampered with, broken, or otherwise rendered unusable.

Trip and field blanks will also accompany samples submitted to the laboratory.
The trip blank will be filled in the laboratory using ultrapure laboratory water.
The field or rinsate blank will be collected at the sampling site using ultrapure
water which has been poured into the acrylic bailer and sampled under the

same conditions as the groundwater samples.

Groundwater purged from the well will be contained in drums on-site at each
well location. Drums will be clearly marked to identify the contents and

source.

Samples taken to the laboratory will be refrigerated at 4 degrees Celsius until
they are analyzed. All samples will be analyzed within the proper time of
sample retention per EPA guidelines. Laboratory reports will include
information regarding sample identification, date sampled, date received, and
date analyzed. Laboratory QA/QC details will be available for inspection and

inclusion in reports.

11




dVIl ALINIDIA‘SLIS L3JUIS NOSIMMVH ZEHT T FIV1d
SYFIMIONT 5D5 — — .

¥ = r
A 5 | 3
.”.,hm.m,m %&: L)

X WM».&»K.anLq: :

i HAANID LTadNE

e [T

g EOHIE

ISOH OYOINVLS ﬂ :
NOTAYD _,_

AR e e

o oY
notY ol o
SHOHS Juv




- T - |

ALICE STREET

Wit P et B Bl o S B Pty il

~_Waste0il Tanks

Hydraulic Lift Area

i Fuel Pumps

Two Gasoline USTs

20
SCALE Suspected Adjacent
e UST
HARRTIGSON STREET
L - SCS ENGINEERS sl

PLATE 2: 1432 HARRISON Street , OAKLAND , Site Map
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» Proposed Monitoring Wells

PLATE 3: HARRISON STREET GARAGE~OAKLAND Site
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PLATE 4: RESULTS FROM SUBSURFACE CONSULTANTS
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CHAIN OF CUSTODY RECORD

PERSONNEL S1TE INFORMATION
LONG BEACH, CALFORNIA 5080%
1213} 5959324
Fax (23] 5956709
Name (signature) Job Name
Name {print) Job Number
Company Sample Location
Address

City, State, Zip

Telephone ‘ P.0. Number
Relinquished by (Signature) Received by (Signature) Date 7 Time
Relingquished by (Signature) Received by (Signature) Date Time

Analysis laboratory should complete "sample cond. upon receipt" section below,

L sign, and return copy to Shipper
Sample Sample No. of Site Date Analysis Sample Cond.
Number Type Cont. ldentification Sampled Reguested Upon Receipt

Remarks:

|

PLATE 6: 1432 HARRISON STREET, CHAIN OF CUSTODY
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SITE HEALTH AND SAFETY PLAN FOR UNDERGROUND
STORAGE TANK INSPECTIONS

The following is a generic site hezith and safety plan for underground storage tank inspections. As
indicated throughout the plan, selected sections should only be filled ot by people with technical

expertise in health and safety issues. In addition, State organizations using this plan should set up
a sysiem 10 ensure that: (1) the plan is used properly and (2) staff {cliow proper szfety procedures.

FART |

Part | {Sections 1IV) should be completed by the UST inspector prior to the site vistt,

SECTION I. GENERAL SITE INFORMATION

SITE NAME AND ADDRESS: Oakland Parking Garage
1432 Harrison Street
Oakland, €A 94612
CONTACT PERSCON AND PHONE NUMBER:
John P. Cummings
SC5 Engineers (415) 829-0661
SITE IDENTIFICATION NUMBER: Na :

PROPOSED DATE(S) OF SITE WORK: February - April 1991

SECTION Il. DESCRIPTION OF INSPECTION ACTIVITY

PURPOSE CF ACTIVITY:

New Tank Instzilation

Tank Ciosure

Tank/Pipe Removal

Tank/Pipe Disposal

Petroleum Release investigation
Tank/Pipe Repair

Leak Detection Testing

Installation of Monitor Wells/Sampling
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PROVIDE A BRIEF NARRATIVE DEBCRIPTION OF THE PROPOSED INSPECTION ACTIVITIES:

Drilling and installation of at least 13 monitoring wells.

will be inside an existing structure and 3 of the wells will
area with possible poor ventillarion,

samples with probable hydrocarpon conta

At least 9 wells

be in an enclosed
Collection of soil and groundwater
mination.

SECTION lll. SPECIFIC SITE INFORMATION

SPECIFIC TANK SYSTEM INFORMATION:

Four known underground storage tanks
reservoir for hydraulic fluid,

, one

Age/Size/Capacity of Tanks and Piping:

Contents of Tank: 2 gasoline storage tanks

2 waste o0il tanks

Cther (Specify):

TYPE OF SITE

CHECK ALL APPRCPRIATE:

X_Active __TSDF
_Inactive —R & D Facility
—Industrial facility __Military base

X_Gas station X_Other (Specify) existing parking garage

RELEASE HISTORY

Neo evidence of leaks or soil contamination ()
Su'specxed or known lezks and soil contamination (X}

Known groundwater contamination

()




EACKGROUND AND DESCRIPTION OF ANY PREVIOUS INVESTIGATIONS OR INCIDENCE:

Previous investigations consisted of soil borings and soil sampling at
selected locations,

BEACKGROUND INFORMATION STATUS: () COMFLETE ) INCOMPLETE

SECTION IV. POTENTIAL HEALTH AND SAFETY HAZARDS

ANTICIPATED PHYSICAL HAZARDS OF CONCERN: (CHECK ALL THAT APPLY AND DESCRIBE)

__Heat (high ambient temp.} X _Heavy equipment
__Cold X Physical injury and trauma resufting
_X Noise from moving machinery
_X Oxygen depletion
___Asphyxiation
___ Excavstion ___CGeneral construction
_ Cave-ins ___Physical injury and trauma
__Falls, trips, slipping __Eiectrical Hazards
__Handling &nd transfer ol petroleum X Confined spzce entry
products ___Explosions
_ Fire )
__Explosions ___Other (Specify)
3




ANTICIPATED BIOLOGICAL HAZARDS: (UST BELOW) NA

— Snakes -_Foiscnous plarts
—Insects __Cther

. Rodents

NARRATIVE; (Provide all information whic

h could impact Heakh ang Safety - e.q., power lines,
integrity of dikes, terrain, etc.)

Outside wells - in vicinity of underground utilities; USA to be
netified prior to drilling,

Interior wells - care must be taken to avoid possible live overhead
electrical cables; may need to arrange for ventilation in enclosed
areas,

ANTICIPATED CREMICAL FAZARDS: (LIST BELOW ALL CHEMICALS PRESENT ON SITE; ATTACH
MATERIAL SAFETY DATA SHEETS-MSDS)

1. Gasoline

2, Benzene
Toluene

4. Xylene

5. Ethylbenzene

6. Kerosene

7. Diesel Fuel

Polychlorinated Biphenyl (Arochlor 1260)

10.




PART Il

Section V should only be completed by persons with technica! expertise In health and safety.

SECTION V. EVALUATION OF POTENTIAL HAZARDS

" To Be Completed If Appropriate "
CHEMICALS OF CONCERN

Highest
: Cbservable PELY
Chemical Concentrztion (media) TLV IDLH

Symptoms/
Effects of
Acite Exposure




PART Il

Sections VI and Vii should be cempleted by the UST Inspecior prior to the site visit,

SECTION VI,

METHODS TO CONTROL POTENTIAL REALTH AND SAFETY HAZARDS

MONITORING INSTRUMENTATION:

(NOTE: " MONITORING INSTRUMENTS MUST BE USED FOR
ALL OPERATIONS UNLESS APPROP

RIATE RATIONALE CR RESTRICTIONS ARE PROVIDED),
X _Organic Vapor Analyzer

—Photoionization Detector

X _Combustible Gas Indicator {CG
X Oxygen Meter |
——Hydrogen Sulfide Meter

Detector Tubes (specify)

Other, specily (toxic gas, air sampling pumps, ete)

IF MONITCRING INSTRUMENTS ARE NOT USED, SPECIFY FATIONALE CR JUSTIFICATION QR
ACTIVITY/AREA RESTRICTIONS.

NA

ACTION LEVELS (breathing zone);

Combustible Gas Indicator

0-10% LEL No Explosion Hazarg
10 -25% LEL Fotential Explesion Hazarg: Notify Site Heakh and Safety Oficer
>25% LEL  Explesion Razarg; Interrupt Task/Evacuata

]




ACTION LEVELS (breathing zene): continued
Oxygen Metler
<21.0% O Oxygen Normal

<21.0% O, Oxygen Deficient; Notify Site Health and Salety Cificer
<18.5% O, Cxygen Deficient; Interrupt Task/Evacuzate

Photoionization Séeci’fy: NA
Cetector

() 11.7 ev

() i0.2 ev
{) .8 ev

Type:

Flame lonization Specify: NA
Detector

Type:

Detector Tubes Specify: NA

Type
Type

Type

PERSONAL PROTECTIVE EQUIFMENT: List all applicable items
Minimum personal protective equipment:

Hardhat
Safety glasses/goggles
teel toedfshank shoes or boots
Flame retardant coveralls
Hearing protection (mufis or ear plugs)

additional PPE required? (S No

kW
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PERSONAL PROTECTIVE EQUIFMENT continued
Check all additiona! necessary items:
Uncoated tyvek coveralls

Saranex tyvek coveralls
Rubber boots

-AFull face respirators standby
type of cartridge:__

— --SCBA / SAR
- Overboots __FELBAs

X _Surgical (inner) gloves —Other (specify):
X_Butylneoprenefviton/nitrile outer gloves

Vil. EMERGENCY INFORMATION

Emergency Contact:
Fire/Rescue: 911
Ambulance: 911
Police: éll
Hazardous Waste Material Response Units 911

Health and Safety Director: Mr.

THOMAS D, WETHERILL
Poison Control Center:

On-site medical facility (ciinic): ves /§o)
Facility heatth and safety cfficer: YES f@
Nzame:

Phore number:

Hospital Name and Address: Peralta Hospital

450 - 30th Street, Oakland
Directions to hospital (include a map): l4th St, to Telegraph, north (right) to

30th St., left on 30th, hospital on left
PART Iv

SECTION Vill. PLAN APPROVAL

Plan prepzred by: SCS ENGINEERS 2/15/91

) (Date)
Plan approved by: ' Uf )70"L %
‘ - (Dhte)

. /,;/ o 1efor

) 7 (Déte)

Plan approved by:
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GASOLINES: AUTOMOTIVE (< 4.23g lead/gal)

GAT

Cammon Synonymy

Colorfess to pale
brown or pink

Watery biquid Gascline ador

5. FIRE HAZARDS

10, BAZARD ASSESSMENT CODE
{See Hazard Anseszment Handbook)
A-T-U-v-W

11.  HAZARD CLASSHICATIONS
111 Cods af Feders! Regulations:

Flammabie kquid
112 NAS Harsed Rating for Bul Waler
Transportatione
Category Rating

Waiter Pelution
Human Tosicity........ccoonmveer. A
Aqualic Tomicity 2z
Aesihetic EFect. )
Faactivity
Othat Charmicals a
waler..... 0
Selt Rasstion 0
113 NFPA Hazard ClassfNcabion:
Category ClassHicalion
Heslth Harard (Blue) 1
FlammabRity (Red)... 3
Reactity (vellow} o

Molor spiit 8.1 Flash Point: ~36°F GG,
o 62  Flammable Limits bn Al 1.4%-7.4%
Floats on water. Flammable, writating vapor is profuced. &3 Fhe Ex hing Agents: Foam, ¢
diavide, dry chefmicy
6.4 Fire Extinguinhing Agenis Not io by
$Stop dischargs H possible. Keep people » Used: Water may be inetoctive
Shat ol ighilen sources and call fire dcparlmenl
Stay upm‘nmd and use waler lpmy ln kneek dowh” wafr. €3 Specist Hyaands of Combusiion
fsplate gnd remove Froducts: Nond
Hotity tocal healih and paliution mwrlgembl 68 Batuvior in Firy: Yapor is haavier than sk
and may travel tomiderable distance fo a
aouree of ignition and fiash back.
&7  (gnition Tamparsiure: 353°F
:‘tl:MkaLE' vapor bl may 8.0 Elsctrical Hazerd: Class f, Growp D
Exm M “h i cmwmf m-n .nﬁuud a‘_jrel_t'u 2.9 Burning Rabe: £ mm/min.
ui my carbom diox |
Wates may b InoHechnd o e, £.10 Adisbatl; Flame Temperatura:
Fire Coct exponed containers with water. Dot not availatie
.11 Stolchismetric Alr 1o Fue! Relio:
Drata not availabie
6.12 Flame Temparature: Dalx not svsilable
CALL FOR MEDIGAL A0, 7. CHEMICAL REACTIVITY
VARCR 71 Reactivity With Weter: No reaction
Irritaling 1o rose ired theost, y
14 mhmd, il Gaute S , haadacha, citiicult 9 72 y wihh € Mo
A e
ove i,
If treathing has sopped, give artficial respirstion. 7.1 Steblity During Trensport. Stabla
IT treathing is dificult, pive cxygen. 7.4 Neutrstizing Agents lor Acids and
Cauntles: Noy perlinen
Exposure llrlmmq to xkin Band ayes. 7.5 Polymerizstion: Nol pertinent
swallowed, wil a it
P oot e it o Thear® T4 Iohibhor of Peiymerizelon
Fluah pitected arens with plenty of wats: Mot pertiinent
lF W EYES, hoid myniids open and Tiush with plenty of waler. 1.7 Mglar Ralic (Aeaclint ko
SWA%.UWED and viclim is CONSCHOUS, have victim drink water Pr % Dels Hot Anbig
DO NOT INDUCE VOMITING. T8 Mesctivity Group; 33
mMFUL 0 AQUAT!C LIFE JH YERY 1OW CONCENTRATICNS.
|
Water Mey g dmgemus il W #nters waler intakes.
Pollution Natity loce? hoalit and wilchite oticials.
Maiify operaters of nearby waler intakes
1. RESPOMSE TO DISCHARGE 2 LaefL & WATER POLLUTION
{30a R Methods H 3 1 Category: Fiammable Fould 8.1 Agustie Toxkity:
3sue warhing-high flammabaity 22 Chsx3 $0 ppm/24 hn/juvenite American
Evacuale sres shad/TL, frash water
Dispersa and fhh 81 m/1/2¢ hprranite Arerican
shad/TL, fsal water
43 Walerfow! Toalchy: Data nol avaiabie

a2
33
34
s

3. CHEMICAL BESICNATIONS

4. OBSERVABLE CHARACTERISTICS

€6 Comp ¥ Clasa: A 4.1 Fhysicat State {es shipped) Liguid
Hydrocarbon Mixhwes 43 Color: Calpriess to brown
Formule: (Mirturs of hydrocarbons) 4.3 Odor Gasokne

IMD/UN Designation: 3.171203
DOT ID Mo 1203
CAS Regintry Ho.: Data nol svaiable

53

Biclogical Dxygen Demand (BOD)
8%, 5 daya

Food Chain Concentration Potentiat
More

&1
a2

53

[X)
¥5
88
| 3
(2]

58

(AL
51

S, HEALTH HAZARDS

Personal Protective Equipment: Protective goggles, gloves.
Eympiems Following Exposure: Infiation of muzous membranes snd stimutation followed by

depreasion of central nervous system. Breathing of vapor may slso cauza dizziness. haadache,

and Incoordinaton o, in more severe cases, anesthesia, coma, and respiratory anest. It kquid
wnters lungs, it.wifl caume pevere imttation, coughing, gagging, puimonary adems, snd, taler,
signs of bronchopneumonia and praumonitis. Swallowing may cause ineguisr heartheat

Trasimant of Exposure: INHALATION: mainialn respiration ang sdminister oxygen; anforce bed
rest H haud i In ungs. INGESTION: do NOT induce vomiting; stomach should be levaged {by
doclor] if mppreciabla quantity is swallowsd. EYES: wash with copicws quantily of waler. SKis:
wipa off and wash with soap and water.

Threshotd UmH Velus: 300 ppm

Shorl Term Inhalation Limite: 500 ppm for 30 min.

Toxichy by ingestion: Grade 2, LDuo = 0.5 to 5 g/kg.

Late Toriclty: Nona

Vapar (Gas) frritunt Charscieristies: Vapors cavss s skght smarting of the eyes ov raspleatony
system i prasent in high concentcations. The sfiect is femporary,

Liquid o+ Balld Irritent Charscteristies: Minithum hazerd. If spiled on Clothing end aowed 16
remain, mey cause Smarkng and reddening of the skin,

Qdor Threahokd: 0.25 ppm

TOLH Velue: Dala nol avallable

| 8

9. SHIPPING INFORMATION

Grades of Purity: Various octune miings;
military spaciications

Storsge Temparsture: Ambiant

nerl Atmosphere: No requirement

Yanting: Open (Hame arresier]) of
pressure-vacuum

12, PHYSICAL AND CHEMICAL PRDPERTIES

121 Phwyaleal Seate ot T4C and 9 aime
Liguid
122 Molecular Waight: Not pertinent
12.3  Baking Point ot 1 atm:
T A0--390"F
= 60—-108°C = 332—472'K
124  Fraszing Poiat: Mol patiinent
125  Critical Tempueraiure: Noi partiment
128 Critical Presaure: Not pertnant
127 SpaeHic Gravity:
0.7321 al 20'C (Reyuid)
123 Liquid Surface Tension:
18-23 dynas/em
= 0.019—0.023 N/m a1 20'C
129  Ligiid Water |nterfacial Tension:
45-8Y dynes/em
= 0.649—0.051 N/m 3t 20°C
1210 Vepor (Gay) Specific Gravity: 3.4
12.91 Rabio o Specific Heats of Vapor {Gas}:
(es1) 1.054
1212 Latent Hest of Yaperizatton:
130—150 Bru/lb = T1—Bt eallg
= 3.0 = 3.4 X 10° Jrkg
1213 Hest of Combustion: — 18,720 Btu/lh
= —10,400 cal’g = 435.1 X 100 kg
12,94 Heal ol Dacomposition: Not perinent
1215 Haat of Bodution: Not pertinent
12,16 Hent of Polymarization: Not perinent
12.25 Hesl of Fusios: Dats not gvailable
1228 Limhing Valkse: Dala not avaiable
12.27 Roid Vapor Presaute: 7.4 paia

NOTES
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BENZENE

BN2

Commeon Syronpme Wetery liguid Cotpriass Gugohng-Me odor 6. FIRL HAZARDS 10. HAZARD ASSESSMENT CODE
Baneet. 8.4 Fissh Point: 12°F CC. (Sen Huzard Asssewment Hancbook)
. ; 82  Fammatis Limia i Al 13%7.9% ATVW
Floals on waler. Fl;:vubh. iriialing wapor is produced. Freezing 3 Fire Estin Agente: Dry
por i 42°F, ¢ J 3 i
foam, or carbon dioside
$4  Firs Extingulshing Agents Not o be
Usad Walor may be inatisctive
Avoid Cortact with kguid nd vepor. Keen cecpla away. . X o b: 1. HAZARD CLASSIFICATIONS
wuv phan and salf-contsned bcel\hmg apparatun, Special Hazerds of Combustion 11 Cota of F o
-qmlm sources and call lire department Products: Nol periinent . '1 savistions:
2::‘; prs:w;ﬁ:uw water spray lo “hnack down™ vaor. 84 Bahavior In Pirs: Vapor is hevier then Bk [1F] n:s m::nmng tor Buik Water
lsciate and remove snalenal and may havel considerable tislance o & . ol u
Notity tocal healih and poflation control agencies. sowrce of ignikion end Hash back ransportsl
$.7  lgnition Tempershure: 10GTF
FLAMMABLE —_— 48 Elscirical Hazsed: Class |, Group D
v.por n-y  igyited i an enciosed sy &8  Buming Rate: 8.0 mm/min.
Woar ny ard aelt d kv eaihe §.10  Adisbalbic Flams Tamperature:
Extinguash with dry chemical, loam, or oo dhosice, N Date not pvailable
Waiet be inetiectve on fre.
Fire Lot urpaseit contaniors wilh mirer (X1 sn::m:lc Akt 1o Fuel Ratig: -
€12 Fame Temp Dista ot gvitab Hurman Tosicity . E
Aguatic Tonchy . . 1
Amnthtic Efsct. . 3
CALL FOR MEDHCAL AID. 1. CHEWMICAL REACTWITY .
VAROR 7.1 Resctivity With Waler: No reaction
the 0 = . 1
irnllmqunos!!nd hyt? ey, o lems of 4 7.2 Reactivity with Common Materisis: Mo S React I
1npction iy
(X o trrsh & 11,3 NFPA Harsrd Classticstion:
t :::mhh; hng'g(wd_ give arificial sespiration. 73 Stabiity During Trensport; Stable P " Cinssitieation
1 breathing is gHiGult, gve prygen, 7.4 Hewirslizing Agents for Ackda end *ory M
LoD ties: Not Heatth Hazaid {Blue) . .
hilating 1o skin anct eyes. Caustice: Not pernent Fiammatisty (Red) . 2
Exposure Ha N swillowid. 7.5 Polymarization: Mot pertinen] Fsactivity (Yalow) ... e
P Remove tontaminated £lothing and shoss. 7.4 Wnhitlior of}lﬂ,morhllﬂn
Fiush nﬂged areas :;(h plenty r?id :a:‘! 1 plenty of wat ot pertinent
IF 1M EYES, hold eyehds open and fush with plenty of water. 7.7 Moist Ratio (Renctant bo ,
WF E:AHkOWEO and victen e CONSCIOLUS, have victim drink waler ¥ Data not evi
74 Rasctivity Group: 32
12,  PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Siale st +5°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liqud
Water May b dangerous if it enlers water intakes. 122 Molcus Weight: 78,11
113 Bol FPoint ol 1 stm:
Pollutlon MNotity focal heahh ang wildiile olficials. m-r 80.1°C = 353.3°
Hertify ofsrators of rmearhy wate inlakes. e F = = -
420°F = $5°C = 270K
| 1. RESPONSE TO DISCHARGE 1 LABEL 4 WATER POLLUTION 125  Critiesl Tempersture:
‘ {See L Methods Handbook) 2.1 Cstegory: Flammable Bauid 8.1 Aquatie Texelty: SE20°F = 2889°C = 521K
| lasue warring-high flammabitty 2.2 Ctaax3 & ppm/6 he/minnow /tathal/ tiatilied 12,8 Critical Pressura:
‘ Aestrict sccasy watar 710 psia = 48.3 atm = 4.89 MMN/m®
: 20 ppm/24 tr/sunfish/TL. /tap waler 127 SpecHic Gravity:
| 8.2 Weterfow Toalcity: Data no! availatée 0870 at 20°C {haquid)
| 03 Bilagtesl Oxygen Demand (BOD)Y: 128 Liguid Surlace Tension:
1.2 /b, 10 days 28.9 dynea/cm = 0.0289 Nsm gl 20°C
&4 Food Chain Concentration Potensial: 129 Uigidd Water interfacial Tension:
3. CHEMICAL DESIGMATIONS 4 OBSERVABLE CHARACTERISTICS None 35.0 dynes/om = 0I5 Nem ol 20°C
3.+ €0 Compatiblity Class: Asomatic 4.1 Fhysical Stals (sa shipped): Liquid 1210 Vapor {Qua} Speciic Graviy: 2.7
Mydrotarhon 4.2 Color Coloriess 12.11 Ratlp of Specific Heats of Vapor (Gas):
3.2 Fermula: CrHe 4.3 Odorn . rathet ot t 1.064
13 MODAN Designalion: 3.2/71114 tdor, characteniatic odor 1212 Latynt Meat of Vaporizstion:
34 DOTID Mo 1114 16¢ B/l = 941 calig =
345 CAS Reglatry No.: 71-43-2 9K 0 Mhg
1213 Heat of Combustion: —17 460 Btu/lh
= ~B598 cal’g = —A06.0 X 10° Jkg

1214  Heat of Decomposition: Not parineni
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1295 Meat of Sohution: Not pertinent
51 Personal F s Hyde rbon wapor canisien, suppkied ai or & hosa mask: 9.1 Qrades of Purity: 12.18  Hest of Polymerizstion: Nol pertinen|
hydrocarhon-insoluble rubber o pastic gloves; chamical gogokas o face aplash siveld; Indusinal pure $2.26 Hest of Fuslom: 30.45 cal’g
hydhocarboa-msoluble apron such ay nawrm Theophene-iree 12.28  Lienitihg Yaloe: Data nol available

$2 8y o g Exp [+ pator, followed by Mastwng, waskness, Nitration 12.27 Rekd Vapor Prexsuce: 3 27 psin
haldu:ha breathlesthina, chest mm;on Come and possibie denth. Indusirial BO%
53 Trestment of Exposurs: SKIN tush with water foflowed by scap and water; ramene Rengem
eontaminaied clothing and wask shin EYES: lush with plenty of water unti? iritation subskies. 9.2 Silorage Temperaiurs: Open
INHALATHOM: remove from axp ok Call a physician. F p I irreguder or 9.3 Inert Atmesphare: No requitsment
stoppad. start rezusciistion, adminisior oxyQen. .4 Venling: Preamuse-vacuum

54 Threshold Limit Vaker: 10 ppin

55  Short Term Whalztion Limite: 75 ppm for 3¢ min.

58 ToalkcHy by Ingestion: Grade 3; LDwe = 50 10 500 mgrkg

£ Lata Toxichy: Levhemis

50 Vepor {Gas] kritent Charecteristics: i present in high concentrations, vapors may cause irilation
of eyas or respirsiory system. The etieci i femporary.

58 Uquid or SoRd Iriiant Charscteriatics: Minimum hazard. I apilled on ciothing wnd skowasd o
refnEn, MAy cluse Sharting And reddening of the skia.

410 Oudor Threshold; 4.68 ppm

$.1% 0N Velue: 2.000 ppm

NOTES
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Common Eynonyme Walory kquid Colerlons Ploasani odor £ WL MAZARDS IE.  MAZARD RSSESSMENT CODE
i — &1 Flash Polt A0F C.C; 86°F 0. (Sea Hazerd Assansment Handbook)
Mathyttanzol 82 Fammabia Limits In Al 1.27%.7% A-TLU
Floals on waler. Flarnmable, imitaling vapos is pioduced. 03 Fis Exth hing Agentx: .
or dry chemical for small vos, onfinery
1 i For berpe fired,
Siop disthangs it possitte. Keep peopis away, 9.4  Fire Extinguishing Agenis Not fo be N RO CLASSIFICA
} I gh’wﬁ off gg’%:;'omcel Iam eall ?o mm Usec Waler may b8 inglfpeaive 11. HAZARD FIONS
1 uae @i spiBy 10 down”™ v
‘ A:?:d Dr:'macl wills ti - 800 vapor por. 4.5 Special Hazards of Combustion 1.1 Gode of Faderal Reguistions: .
; Isclate and remove digzhargsd materal Producty: Noi pertinent Flammebis liquid
| Nedity locst heall': snd polirtion comisol agencies, 44 Behavior In Fire: Vapor i hasvisr than air 1.2 WAS Hazerd Aating Tor Bufe Water
\ and may rave! a considevabls dsisnce to
‘ & source of ignition and flssh back,
' mﬁta vADSt i My DOCUF. 47 ignition Temperatues: BI7°F
Vopor may o F‘ilnﬂlanlln'.l l‘:ﬂ:ﬂhlnnlmad e, 45  Elsctrical Hazaret Clazn |, Qrop D
Wesr " -containnd broathng &1-oerats #3  Buming Agte: 5.7 mm/min.
E i with chemical, loam, of earbon dioxide,
fire \Mllrg may be inefioctive on fre. 410 Adiabatic Fisine Tempetatunk:
| {nob euposed Comtainars with water, Deta not svaiable
|
| (Contwed)
|
. CALL FOR MEICAL MDD, 7. CHEMICAL REACTIVITY
’ VAROR T.1 Heactivity With Waler: No resction
£ A 2
vummg loﬁn r-usl And Bhrixs che., 7.2 Aeactivity with Commen Maferste: No
et g'!;'!""ﬂ oo roction 113 WFBA Hassrd Classificath
hova 10 on;
If breathing has stopped, give ertificial respislion. 7.3 Stabifity During Traraport: Slabia Catepory Cinssification
It hiralhing Gificatl. give oKygrR T4 Meutralizing Agents for Ackds end
Caustics: Nol partinant Heahh Hazard [Blue). 2
'l?fuu.t"ﬂ o skin and eyon 1.5 Polymertzation Mol pertinent 3
Exposure If gwnhicwed. wil Cop aubes, wvorniting ¢ ks Of Cofmcinnass 7.8 Whititor of Polymetization: o
Femove contaminalnd clothing and shoes. No! partinant
F tsst pligzied areas lvrlh plarty of water
IN EYES, hokd eyelids opan and Hish with plenty of waler, 7.7 Molar Rstlc (Renctent to
I" SWALLOWED and vittim is CONSCIOUS, fave victim drink watet Froducty; Data not saheble
i,
l 0o SDT INDUCE vOMITING., 73 Reactivity Group: 32
12, PHYSICAL ARD CHEMICAL PROFERTIES
| 111 Physical Siute at 15°C snd 1 2tm;
D::P-row L] ife in high concentrations. Licuid
Waler ] o N s wler bitahas. 122 Bolecuisr Weight: B2.14
Pollution 123 Bofing Polnd at 1 giec
;:wt, tocs mlﬂ:‘arﬂm omuul:u Z31.4°F = 110.6'C = 283K
clify oparators &f nasrtry water intsl 124 F Point
—139°F = =95.0°C = 178.2'K
1. RESPONSE TO BISCHARGE 2 UABEL §. WATER POLLUTION 125 Critical Tamperature:
(E=e Fysp Methods Handbook) 21 Cstagory: Flammabley houid 8.4 Aquatte Toxiciy: B 4F = 31B.6°C = SH.OK
Iesue warning-tigh Rammabity 22 Claex: 3 1180 mg/1/86 he/aunfish/TL /resh 128  Critical Fressne:
Evacunie msa wter 506.1 pala = 40.55 aim ~ 4.108
5.2 Waterfow! Toxlcity: Data not avakable M
: &3 EBlologicsl Oxygen Demand [BODE 127 Speciic Braviy:
| O%, 5 days, 30% (theor), B days 0.867 at 20°C fhquid)
84 Food Chain Conceniration Potentiet: 128 Liguid Serface Tenslon:
None 20.0 dynes/cm = 0.02B0 N/m of 20°C
3. CHEMICAL DESICNATHONS 4 OBRSERVABLE CHARACTERISTICS 128 Uiquid Waler Intertecisl Tansion:
1.1 CG Compalitdity Clase: Aromatic 41 Physical Elate [ss shippad): Liquid 36.1 dynes/cm = 0.0ME1 N/v ot 25°C
Mydrocarton 42 Color Colorlass 1210 Vapor {Qev) Spetific Oravity:
3.2 Forinpts: CaHiCHa 4.3 Odor: Punpant: aromatic, benzers-Fe; Mol partinent
13 MO/UN Designation: 3.2/1294 distinct, pressant 1211 Rattc of Specific Hests of Vepor (Ges)
34 DOT D No: 1284 t.088
A5 CAY Registry No 106-88-3 1292 Latenl Hest of Vaporzstion:
155 8hu/lb = B6.1 calig =
285 X 10° Vhg
5. REALTH HAZARDS 1. SNIPPING NFORMATION 1213 Hesl of Combustion: —17.430 B/t
o . = —9B8Y cal/g = —LO5.5 X 10° Jky
8.1 Personni Pr Airpupphed mask. goggies of face shisld; plasiic gloves. %3 Qrades of Purity: Research. reagent, 12.14 Hesk of Decomposttion: Not pertinent
[ %3 Wom Feliowlng Elpoulrl: Vapors iritals ayas and upper respialory act; caung dirringes, nitration. s 998 4 % incuatrial: 12.15  Hent of Solution: Mot pertinen
P wont. Ligquid krfizten eyes and cenmen drying of skin, coripng 04 + %, with 5% xvere s 1218 Kenl of Polymaristiors Not pertinent
wspirsied, causes coughing, §agging, disbess, snd rapidly developing puimonary sdema. K smaF amounts of berzene and 1225 Hast ot Fuslon: 17.17 ealig
Ingestad causos vomiting. griping, disrrhes, depressed resplration. ! ) ronsromatic hydroctrbons; $0/120: 1238 Limiting Yaiue: Data not avafiahie
[ 5 ] Trnimmerhpmr.mHAUTDPtummhmnrmmlmmnﬁonlmwl a3 pure than industrial. 1227 Waid Vapor Preasurs: 1. paia
nesded: cafl 3 doclor, INGESTION: do NOT induce vomiting. cefl a doctor. EYES: fush with #.2 Storege Tempersture: Ambilent
! . waler for &2 lpast 15 min. SKIN: wips off, wash with soap and watsr. 23 nart Atmosphers: No rsqutement
| EA4 Threshold Ll Velus: 100 ppm 1.4 Venting, Open (ftame smesier) or
| 55 Ehort Term Inhatstion Limits: 800 ppm for 30 min, [O——
; $4  Touichy by Ingeatlon: Grade 2, LD = 0.5 10 5 9/kp
‘ 57  Late Toxiclty: Kidney srd vel damage may follow inpestion.
| 58 Vaper (Gas) Ivitant Charscieristics: Vapors causa o sight smarting of the syes of respirsiony
system H present in high Tha sfiect b Y-
£  Liquid er Sofd trritani Characteristios: Minimuem hazard. | spited on clothing and alowed o
rermain, may cause emaring Bnd reddening of the skin,
$.10 Odor Thrashakd: 0.17 ppm 6. FIRE HAZARDS {Continued)
B:t1 IOLH Valos: 2.000 ppm 11 Stokchiomatric i 1o Fusl Ratio; Dats nol avalabie !
€12 Fams Tempataiurs: Data not
o
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Common Synonyms Watery hquid Coloriess Swoet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
;M%I ey &1  Flash Point: B4'F C.C. (Sev Harard Assassmant Handbook}
P . €2 Flammable Limits in Al 1.1%6.4% A-T-U
Figals on waiel. Flammable, iitating vapor & produced. &3 Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
&4 Fire Extinguishing Agents Not to be
Stop discharge if pessible. Keep people away. Uised; Water may ba nmeffective. 11. HAZARD CLASSAFICATIONS
Ealli;ire dﬂ:ﬁﬂ:’ohehrn[ & and 4.5 Special Hazards of Combustion iy
woid conlact iquid and vapor. . i 111 Code of lioos:
isolate and remove gwschargadarmmiat Products: Mot pertinant ) ) memmﬂvﬂ
Motity hoca! health and poflation conirol agencies. 84  Behavior in Fire: Vapor is heavier than ar

and may ravel considerabia distanca to a] 112 NAS Hazard Rating for Bulk Water
source of ignition and Hash back. .
€7  Ignition Temperature: S86°F

FLAMMABLE - -
Flashback & vapor brail may ooew, (3] EI-eMmIHmM.Guss!,erpD
Vap may @ it ignéied in an enciosed area. &% Buming Rate: 5.8 mm/min.
Wear setf-conlamed preathing appsralus. 4.1 Adiabatic Flare Temperature:
Extinguish with faam, dry chemieal, or carben dioxide. b not .

Fire waler may be ingflative on fire, avaiable
Cob! exposed containers with waler. 6,11 Stoichiometric Alr to Fuel Ratio:

Data not avaitalyie

6.12 Flame Tempersiure: Daka not availabh

CALL FOR MEDICAL AID, 7. CHEMICAL REACTIVITY
VAPDR 7.1 Resctivity With Water: No reaction
L.
Imumm.:rsmu-rdm o oss of 7.2 Resctivity with Common Materisls: No
CONBOIOUSHGSY, reaction
Mo o e o 7.3 Stablity During Tranaport: Stable
I breathing has stopped, give artificial respiraiion.
1 hfaathing is diflicult, give cxygen 7.4 Neutrsizing Agents for Acids and
LiguiD Caustica: Mot partinest
Irriiatng to skin and ayas. 75 Polymerization: Nol pertnent
EIPDSUI'E H swaliowed, witt cause nausea, vomiting, & Josa of CONKCIOUSNEES. 74 inhiblter of Polymarization:
Remeve contaminaled n:\nlrrlng an'n shoes. Not pertinent
Fiush affected arsas with planty of water.
IF IN EYES, hoid eyelids opan snd flush with plenty of water 7.7 Molar Ratlo (Raactant 1o
3 SWALLOWED and victim s CONSCIOUS, have victim drink water Producty. Cata nat sveiiable
0 NOT 1NDUCE VOMITING 7.4 Reactivity Group: 32

12 PHYSIGAL AND CHEMiCAL PROPERTIES
121 Physical Siata at 15°C and 1 atm:

HARMEUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Feuling 122 Moisculsr Weight: 106.16

Water Koy 3 Garporous i § erters water intakos.
Pollution , 123 Boling Point at 1 ki
Notify local health and wildiife officiats. 260.4'F = 191.9°C = 405.1°K
Hotify pperalore of nearby water intekes. 124 Freazing Point
1. RESPONSE TO DISCHARGE 2 usR & WATER POLLUTION 5 O I F = T = 2SN
(5o Responss lsthods Hantdbook) 2.7 Cutegory: Flammable liquid 8.1 Aguatic Toxicity: BS0.8°F = 3438‘6 = §17.0°K
Issue warning-hagh flammabilty 22 Ciae:d 22 ppm/56 hr/bluegllly Ty /fresh water 124  Critical Prasasure:
Evaulte area 22 Walerfow! Toxicity: Date not svailsble 5138 atm = 3095 pein = 3540
Shoukd be removes 8.3 Blologicsl Orygen Demand (BODE MN/m2
Chamical 2nd physical treatment 0 lb/ib, & days; 0% (theor.), B days 127 Specific Gravity:
8.4 Food Chaln Concantration Potentisl: 0.864 a1 20°C {liquid)
Data not avaiabie 128  Liquid Surface Tenslon:
20.6 dynes/em = 0.0286 N/m at 20°C
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTILS 129 Liquid Watsr intarfecial Tenalon:
3.1 CG Compatibiitty Class: Aromatic 4.1 Phyaical Siate {aa shipped]: Ligied 364 dynes/em = O.0364 N/m at 30°C
Hydrocarbon 42 Color. Coloriess 1270 Vapor [Gas) Specific Gravity:
3.2 Formuln: M-Cebe(CHa)s 43 Ddor: Lke barzene; characteristic aromatic ) Not pertinem
3.3 IMO/UN Designatiom 2.2/1307 1211 Ratic of Spesific Hasta of Vepor {Gaa}
3.4 DOT ID No2 1307 1.0M1
35 CAS Reglstry Nos 108-38-3 1212 Latent Haat of Veporization:
14T Bl = 8,8l =
343 X 105 J/kg
1213 Heat of Combustion: —17.554 Biu/ib =
§. HEALTH HAZARDS 9, SHIPPING INFORMATION —07524 calfg = —406.31 X 109 kg
51 Personal Proteciiva E \pp Canister of air-suppied mesk; poggles of face shiekd; 9.1 Grades of Purity: Resasrch; 93.89%; 1254 Heat of Dacomposition: Noi pertinent
plastic’ ghoves mnd boots. Pure: 89.8%; Technical: 89.2% 1295 Hexl of Solution: Mot pertinent
52 Symploms Following Exposure: Vapors cause headache and dizriness. Liquid imitatas eyas and 92 Storsge Tempersting: Ambient 1298  Heat of Polymwrizstion: Nol pertinent
skin. Hf taken info lngs, Couses sovere coughing, distress, and rapidly ceveloping puimonary §.3 Inert Atmoaphers: No raquirament 12.25 Heat of Fuslon: 26.01 cal/g
edema. H ingested, causes nausea. vomiting, cramsps, headache, end coma; can: be istal. Kidney 9.4 Yenting: Open {flame wrester o 1226 Limiting Value: Data nol availabie

and lve: damage can oot PRESLIG-VACLUM 1227 Raid Vapor Pressure: 0.3 psia
Troatment of Exposure: INHALATION: remave 10 fresh air; sdminister artificial respiration and
curygen Hf required; call & doctor. INGESTION: do NOT inducs vomiting: call B doctor. EYES:
flush with water for a1 kasi 15 min. SKIN: wipe o, wash with scap and water,

54 Threshold Limi Vslos: 100 ppm

55 Ghort Term inhalation Limits: 300 ppm for 30 min,

56 Toxeity by Ingestion: Grade 3; LDsu = 50 10 500 g/kg

57 Late Toxkity: Kidney and fver damage.

[ % ] v-w(ﬂnumtmmbﬁqupmauseIﬂQMMmmmewssmmm
mystem i pressnt in high concantrations. The ottect is termporary.

59 uwdumlmmmmmmammmm.nnpﬂbdmmumumm
remain, may caise smarting and reddening o tha skin, NOTES
5.10 Ondor Threshokt 0.05 ppm
511 IDLK Valuw: 10,000 ppm
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1 o-XYLENE XLO
Common Synonyma Watery hquid Coloriess Sweat odor 6. FIRE HAZARDS 10,  HAZARD ASSESSMENT CODBE
;.;inmmﬁbemm &1 Flash Point B3'F C.C: 75'F DC. {Ses Hazard Anseasmani Handbook)
R . $2  Flammable Limits in Al 1.1%-7.0% ATl
Fioats on waler. Flammable, Writating vapor is prochuced. £3  Fire Extinguishing Agents: Foam, dry
chemical, of carbon dioxide
E4 Fire Extinguishing Agents Not to be
g(:”:"?éscdr;am: ] p(l:ussihle Keep people away. Unack Water may be ineffactive. il. HAZARD CLASSIFICATIONS
parimen &5 Specis Hazards of Combustion
Avoid eontact with liquic end vapor. -
Jsolate and remave g:scmrged material. . Products: Not partinent L1 Code ol Wmm
Natify local hesith ard polltion sontrol Agances. 6.5  Behavior In Firs Vapor is hawvier than sir Flammable Houd
and may taver considerabe dislance tna | 112 WAS Hazard Rating for Buk Watwr
sowrce of ignition and flegh back.
5.7  Ignition Temparsture: 863°F
B g vapor il rmay oo €3  Ewctrical Huxard: Ciass |, Groop D
wq:of rrm«m ode bmlg:{l:d s Men, 6% Buming Rate: 5.8 mm/mn.
Bar el i iNg AppRratus
Extinguish with foam, dry chnegmlcal or carbon dionde. £10 Adisbatic Fiame Temperatirs:
Fire ‘Water may be insltecive an fre Data not svedable
r Cool expossd containers with wetar, E11 Biokchiometri Al 1o Fuel Ratio:
Data not evailabio
6.12 Flame Tempersturs: Duin not svailabie
GALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: Mo reaction
irritating to , noae and
I illrl;nled.m e e ificul breathing, of lost 72 Resctivity with Common Materiala: No
! raaction
Move 1o hresh air-
i breamin;esha: ‘rsiupped. give artificiaf respiration. 7.3 Stabliity Buring Tremeport: Suble
It breathing m dif:cult, give oxygen. 74  Meuiraltzing Agants for Acids and
a Caustice: Nol pertinend
|"|m'° to skin and eyes. 15 Polymarization: Na? pertinent
EIPOSUYE H swal , will cause nausea. vomiting, or loes of 7.5 inhibltor of Polymerisation;
Remova contaminaied ciothing and shoes Nat pertipant
Flush Ei{'fggas;éeayseﬂh planty gé“ag i planty of wat 7.7 Molar Ratko (Resctent to
IFIN i Bt ush wi water.
I¥ SWALLOWED e e CONSCIOUS, Rave vl sens water s Product): Data ;;‘ avalisble
l Do NOT INDUCE VOMITING.
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physics Btate at 15°C and 1 atme
Dnmdeus to mﬂﬁc e in high concentrations. Licid
Water Moy b Mg 6 erttors wator imlakes, 122 Moloular Weight 105,16
Poliution 123 Boling Polrl at 1 etmc
\ R o e i rater mrnes. 2018F = 144°C = 476K
L] W 1§
124 Frewzing Polat
—133F = =202'C = MBD'K
1 RESPONSE TO DISCHARGE Z LABEL 8. WATER POLLUTION 125 Critical Temperatur:
($o¢ Resp Uethoda k) 21 Cetegory: Flammable liuid [ 8] Toxicty: 6M.8°F = 357.1'C = 630.3K
IsSui waming:high fammabdity 22 Claax 3 > 100 mg/I/88 h/D. magnasTL, /fresh 12&  Critical Pressure
Evacuate wres water S41.5 ¢tm = 3584 paia = 3.732
Should be removed 2.2 Waiteriow! Toxicity: Date not availatés MN/mE
Chemical and piysical treatment 4.3 Biological Oxygen Demand (BOD): 127 Speciiic Gravity:
O bk, 5 days, 2.5% (theor), 5 days 0.BB0 &t 20°C Mouid)
84 Food Chain Concantration Potentiak 124 Liguid Surface Tenslon:
Data not svailable 30.53 dynes/cm = 0.03053 N/m st
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 18.5°C
31 CG Compatibitty Classs Aromatic 4.1 Physioal Stats (a3 shippes): Liguid 1248 Liquid Watar interfecisl Tenslon:
Hydrocarbon 4.2 Coior: Colorlass 25.06 oynes/cm = 0.036506 N/m st
32 Formula: 0-GeMs(CHala 4.3 Odor: Benzene-fe; characteristic aromatic 2
435 MO/UN Designation: 3.2/1307 1210 Vapor {Gas) Specific Gravity:
24 DOT ID No.: 1307 Not pertinent
2.4 CAS Registry No: 95476 1211 Ratio of Spacific Hesls of Vapor (Gea)
1.088
1212 Lafeni Haal of Vaporastion:
: 5. HEALTH KAZARDS 9. SHIPPING INFORMATION ;“975:‘1’; ;k‘:’ celig «
E1 Pa Prolecth Approvod canister of air-suppiied mask; gopgies of face shieid, 8.1 Graden of Purlty: Research: 99.89%: 1215 Heat of Combustion: —17,656 Biu/t =
Pll“ic gleves and boots. Pure: 90.7%; Commargial: 95+ % —9754.7 calig = —408.41 X 10° Jrkg
X @ Exposurs; Yapors chuse hoadacha end dazirss. Liquid iflsies ayes and 82 Blorage Temparature: Ambient 12.14  Heat of Decomposition: Not pestinent
m"'lmmoim%ﬂwmmmm cistress, and mpidly developing puimonary 9.3 inert Atmosphers: No rsaction 12.15  Haxt of Sokstion: Not pertinent
edama. If ingested, causes nausea, voritng, tramps, headache, and coma. Can be fatal. 9.4 Vanting: Open {fiame amesier} or 1216 Heat of Polymerization: Noi partinent
Kidnoy and liver damege Can Ocour. Frs——— 1225 Heat of Fuslon: 30.84 cal/g
53 Treatment of Exposurs: IHHALATION: mmove (o fresh air, adminisier artficial respiration and 1226 Limiting Yalus: Data not avaiable
oxygen if requird; call # doctor, INGESTION: do NOT Induce vomniding: call a doctor. EYES: 12.27 Reid Yapor Pressure: 0.28 peia
Mush with water for sl least 15 min. SKIN: wipe off, wash with soap and water.
54 Threshold Limit Valus: 100 ppm
55 Short Term inhalation Limits: 390 ppm for 30 min.
58 Toxkity by Ingestion: Grade 3; LOso = 50 1o 500 mg/kg
5.7 Late Toxkeity: Kidney and kver damage.
58  Vapor (Gas) kriaml Charscteristics: Vapors esusa & sighl smarting of the ayes or respiratory
wystem if prasent in high concentrations. The sifect & temporary.
59 Liquid or Solid Irriterd Charmcteristics: Minimum hazard. I spilled on clothing and aliowsd to
remain, mey Cause smarting and reddening of the skin, NOTES
£10 Odor Threshoid: 0.05 ppm
657 IOLH Vahar 10,000 ppm
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Common Synonyms Watery liqud Coloriess Sweat odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT GOBE
1, 4-Dimettrytbenzarse &1  Flash Point B1°F C.C. {See Hazard Asswrament Handbook)
ot _— . 63 Flammable Limits In Al 1.1%-66% A-T-U
Floats on water. Flammable. iritating vagor i produced. 83 Fire Extinguishing Agants: Foam, dry
Freazing pom s 34°F. chemical, of carbon igxide
&4  Fire Extingulshing Agenis Not to be
Step discharge # possibie. Keep peopie away. Used: Waler may be instective, 1. HAZARD CLASSIFICATIONS
Cali fire depariment, 55 Specis Harards of Combustion
Avoid contact with quid and vapor. Products: Nol perinant #1.1 Code of Federal Regulstions:
lsolste and ramove discharged material, ) Py _ Flart e
Notity local haslth and poliubion canlro! agencies. 56 Behavior in Fine: Vapor is heavier than sw
and may travel consiorable distgnce o a| 112 WAS Hazard Rating for Bulk Water
soirce of ignition and Rash back.
s ABLE &1 IgnMicn Temperwture: 870°F
LAM &8 Electricat Hazerd: Class [, Group D
F!lsm vapet trail OCTA
ok [ nghn;jpd":y-ﬂ enciosed ared &% Burning Rete: £.8 mm/min.
waar selt-conianad Dreathing apparaius. 3 batic Flame Temparaturs:
Extinguish with ;oam dry :hegrnu'_a! or carbor: dioxide, e.10 Atﬂ nat
Fire Wale! may be ineflectve on fita availnble
Cool exposed containers wnh waler. £.91 Bloichiometric Alr to Fust Ratioc
Dais nol avallable
6.12 Fisme Tempersture: Data nol svaliabie
CALL FOR MEDICAL AID. 7. CGHEMICAL REACTIVITY
M 7.9 Raactivity With Water: No reaction
as, nose and throat
nmﬁmmmmu 7.2 Reactivity with Commen Materisls: No
Move to fresh ar. 113 NFPA Harsrd Clhaasification:
t bramihing has sioppad, give arificial raspration. 73 Stabity During Transport: Sis Category  Clasaification
W breathing is difficult, give oxygen 74 Nautraiizing Aganiy for Acids and Health Hazard [Bue} 2
Caustics: Not pertinent ey S 2
LauUID . F Y
tritating 10 skin she syes. 1.5 Polymerization: Not pertinent Rogctivity [Yallow) M
Exposure i gwaSowed, will cause naused, ioss of 76 Wnhiblior of Polymerization:
Remove contaminaled clothing "and shoes. Nol pertinent
Flush affected areas with plenty of water.
IF IN EYES, hold eyelids open and Aush with plenty of water. 7.7 doler Retio (Rapctant 10
IF SWALLOWED and wictim is CONSCINIS, have vietim diink water Product): iz not available
bo NOT “NDUCE VOMITING. 7.8 Reactivity Group: 32
12, PHYSICAL ARD CHEMICAL PROPERTIES
121  Physical State &l 16°C and 1 str
FAR_MF%L TO ACUATIC LIFE IN VERY LOW CONCENTRATIONS. S
Water o aNparoue 1t entors whter inakes, 123 Molecuiar Weight 106.18
Poliution 423  Bolng Poind at 1 bm:
Molity iooal health and widila officials. Z09°F = 13B3°C = 411.5°K
Nolity operators of naarby waler inlakes. 124 Freszing Point
55.9'F = 133'C = 2865°K
1. RESPONSE TO DISCHARGE 2 LABEL 3 WATER POLLUTION 125  Crition! Tempersture:
{See Resp Mathods ) 21 Category: Flammable kiquid &1 Aquatic Toxicity: G49A4'F = MO0 = B162°K
Issue warning-high flammabiity 22 Clesrd 22 ppm /86 he/ iuegill/TL o/ fresh waler 128 Criticat Fressuw
Evacusie wrea €2 Waterfow Toxicity: Duia nol availsbla 5094 wim = 34,65 paia = 3.510
Showld be removed $3 Bickopieal Oxygen Demand (BODE WN/m?
Chamice! and physical restrant 0 /b in 5 days 12T Specific Goavity:
&4 Food Chain Conceniration Fotentisk 0861 at 207C (iquid)
Data not available 128 Ligquid Surfacs Tefsion:
28.3 dynes/om = 0.0283 N/m at 2000
3, CHEMICAL DESI:NATIONS 4. OBSERVABLE CHARACTERISTICS 128 Liquikd Waler interfacial Temslon:
31 ©G Compatibiity Class: Aromatic 41 Physical State (o9 shippad): Liquid 37.6 cynes/cm = 0.0378 N/m at 20°C
Hytracarbon 4.2 Color: Coloriezs 1210 Vapor [Gas) Specific Gravity:
3.2 Formuix p-CeHa(CHa)e 4.3 Odor. Lke b h 5t ol pedtinam.
A9 HIO7UN Dealgration: 3.2/1307 1211 Ratic of Specific Heate of Vapor (Ges)k
34 DOTID No: 1307 101
35 CAS Registry No.: 106-42.3 1212 Latent Heat of Yaporization:
150 Bu/ib = BY calig =
4 X 10° Jikg
1213 Heat of Combustion: —17.558 B/l =
5. HEALTH HAZARDS 9. SHIPFING INFORMATION 57547 oalig = —4D8.41 X 10° J/kg
51 Personal Protactive Equipment: Approved canister or air-suppliod mask; gogoies or face shidld; 9.1 Grades of Purity: Resaarch: 58.98%; 1214 Hesl of Decomposition: Nol pertinam
_ plastic ghovas and bocts. Pure: B9.6%; Tochnical: 3.0% 1215 Hest of Solution: Nal pertinent
52 -1 Vapors cause headacha and dizzness. Liquid iritates #yos and 9.2 Slorage Tempersture: Ambiem 1218 Heal of Polymerization: Not partinent
mnnmnmum.mmmm destress, and rapidly deveiopng puimonary £.3 Inerl Atmosphars: Nc roquirgmen 12.2% Heai of Fusion: 37.83 cal/g
wdetmas, f irgestod, causes navses, vorilting, eramps, headache, #nd coms. Can bo ftsl B4 Venting: Open lflamo smmesien) o 228 Umiting Velue: Data not aveiabis
Kidnay and iver darmage CRh DOCLN, PIRSSUNE-YRCUIM 12327 Reid Yapor Presaure: 0.34 psia
63 Trestment of Expoaurs: FEMALATION: remave 10 fresh kiv, administer wrtificial respiration and
coygen It requined; cal 8 doctor. INGESTION: a0 NOT induce vomiting, call & doctor. EYES:
Mush with water for a1 least 15 min. SKIN: wipe off, wash with soap s water.
£4 Thrashold Limit Velue: 100 ppm
55 Short Term inhalstion Limits: 300 ppm for 30 min.
54  Torelty by ngestion: Grade 3; Lsa = 50 to 500 mg/kg
57 Late Toxicity: Kidhwy and lver damage.
58 vwm)wmvmnmaMMﬂwmﬁmW
wystemn if present in high concentrations. The sflect is temporary.
58  Liquid or Solid Writent Characteristies: Minimum hiard. ¥ spiad on clathing and sliowed o
romain, May cause emarting and reddenimg of the sin. KOTES
51 Odor Thveshold: 0.05 ppm
11 IDLM Yakoe: 10,000 pmm
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Common Synonyma Licuid Coloriess 9-:;1' gasoine.bke 6. FIRE RAZARDS 10, HAZARD RSSESSMENT CODE
e 6.1 Flash Point BO'F D.C.; 59°F C.C. (See Haxard Asswsamant Handbook)
62 Flammable mitx in Al 1.0%6.7% A-T-U

Floats on waser Flammable, imitating vapor is procheced. &3  Fire Extinguishing Agenta: Foam {mest

#ffeciive), water fog, carbon dicuide or

gy chemical
Avod comac! with iguid and vapar. Keep paophe away &4 Fire Extirguishing Agents Not to by
| Waar goggies. ser’!-con{air;ed Hreathing soparalus, and rubber overcicthing Used: Not pertinant 11.  HAZARD CLASSIFICATIONS
: Incluging gigves) 3
: Shat off Agmron Eon?mes and cafl hre department, &5 Spacisl Hazards of Combustion 1.1 Code of Federat Reguistions:
‘ Etop aischarge A possitle Products: Inflating vapors sre genersied Flammable Wi
Siay upwind and use waler Sprey 1o “knack down” vapar. 112 NAS Hazard Rating tor Bulk Water
iate and rempve discherged material whan heated. oy
Rty local beath and polliuton contra! agencies 66 Behavier in Firs: Vapor is haswer than air ransportation;:
FiLAMMABLE and may trevel comideratie dislance to
Flashback aks vwvaumyon:uv the source of igrilion and fash hack,
Vapor may # ignitec in an enciosed a. . &7 ignHicn Temparature: BEO"F
wear 9099‘2[5 sl clgmamed braathing apparatus and rubber overcteihing 88  Electrical rd: Nol partinent
{nchudh vest N ,
Fire Extibguish with: ggy%hemuca! Isar:, or carbon dioxide €8¢ Burning Rate: 5.0 mm/min,
Walei marg; inefieclive cnhf"v 6.90 Adisbatic Flame Tempsraiure:
ool exposed conlainers wilh waler. Data Not Available
{Cantinued}
Cait FOR MEDICAL AID 7. CHEMICAL REACTIVITY
YAROA 7.1 Reactivity With Water: No resction
Iritating 1o nose and theosd, - *
H mrmgd chuse dizziness or difficult breathing. 72 Raactivity with Common Mrerals: No
Mave to iresh B isial reaction
# braathmy has stoppad, gve adificial respiration.
| ¥ breathing is dfticult, give orygen 78 Stabllity During Trensport: Stabie

T4 Neutrallzing Agants for Ackiy and

LI Caustics: Noi pertinant
Will burn ghin and ayes.
Farrtul i swafowsd, 7.5 Potymerzation: Not pertinent
‘ Exposure Femave serlaminsisd clothing and shoes. 7.6 Inhibitor of Polymarization:
‘ Fiush affected areas with pienty of waier. y
IF 1N EYES, hold eyalds oper. and Aush wilh plenty of water. NGt partinent
IF SWALLOWED ard vicum 15 CONSCIIUS, have wiclim drink water 7.7 Molar Aatlo {Reactant to
Producty: Data Mot Avaitabie
T !NDu\.E VOMITING
oo NG = 74 Rasctivity Group: 32
| 12 PHYSICAL AND CHEMICAL PROPERTIES
i 121 Phyaical State &1 15°C and 1 otm:
‘ HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liguid
Water g o entors watet Infakes. 122 Molsculsr Waight 106,17
Pollution Nolify focsl healtt; Brd wiiite othcials. 123 Boiting Point o 1 etm: .
Natfy opatelors of nearby water intakes FTLF = 1362°C = 400AK
144 Freszing Point
=13'F = —§5'C = 178°K
1. RESPONSE TO DISCHIRGEA - 2. LABEL B £ WATER POLLUTION 125 Critical Tamperature:
(See Resp Mathods ) 2.1 Categery: Flammabl¢ liquid 6.1 Aqustic Toxioity: E51.0°F = MIFTC = 611K
Macharical containment 23 Clews: 28 Ppm/%8 r/biuegill/ TLa/trash water 128 Critcal Prassure:
Should ta removed 0.3 Waiwrfowl Toxicity: Date nol availabie 523 pais = 5.6 alm = 3.61 MN/m?
Chemical and physical reatmant 2.3 Biolegleal Oxygen Demand {(BODk 127 Spacitic Gravity:
2.8% {theor), 5 days 0.867 wi 20°C {kquid)
&4 Food Chain Concantration Patentih 128  Liquid Surfste Tension:
‘ None 202 dynassem = 0.0292 N/m ul 20°C
129 Liquid Waler interfacisl Tenslon:
| 3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 38,48 dynes/om = 0.03548 N/m st
| 31 CG Compatibitty Class: Argmatc 4.1 Physios! State (a3 shipped) Liquid 20°C
‘ ydracarbon 4.2 Color: Coloriess 12.%0  Vapor (Gas) Bpenific Gravity:
‘ 32 Fermula: CoHaDHCH, 4.3 Odor: Aromatic Nt pertioem
| 23 INO/UN Designation: 3.3/1175 12,11 Ratio of Bpecific Heats of Yapor (Oas)
34 DOTID Ne.: 1175 107
3§ CAS Registry No.: 100414 1212 Latent Heat of Vaporization:
144 Brusir = 80.1 cal/g =
235 X 10* Jhg
5. HEALTH WAZARDS 5. SHIPPING INFORMATION 1213 Hast m e
5.1 Parsonal Protective tqucpnnnt Soll-wﬂmmc breathing apparatus; safety goggies. 8.1 Grades of Purity: Research grade: 1214 Haat of Decomposition: Not pertinent 9
2 F ion may CAuSE Mrittion of nose, dizziness, Capression, §6.98%; pura grade: B9.5%.; lechmcal 1245 Heat of Sohution: Nt pertinent
Mmumbmolmnmwmmﬂe Irvilntes skin afd may Chvae Disiers. grede: 89.0% 1218 Hewt of Polymerization: Not pectiner
&3 Trestmeni of Exposure: INHALATION: il il efecls oceur, remove victm 1o fesh s, keep him 9.2 Storags Tempersture; Ambiemt 12.25 Haat of Fuslon: Data Not Available
warm ared quiet, and gel medlﬂl hwlp promptly. I brsathing stops, Give artficial respieation. 93 Inert Atmosphera: No recquaremant 12,06 Limiting Yalue: Data Not Avaiiabie
THGESTION: induce ing Only UPON Physican’s app : material In kng may cause 9.4 Venting: Dpen thome armester) o 1227 Feld Vapor Pressure: 0.4 psia
chemical prevmonivs. SKIN AND EYES: promptly flush with plenty of water {15 min. for ayes) Pressure-vaCULm

sl get medicsl astention, remove and wash. sonlaminated clothing before réuse.
54 Threshold Limit Yalue: 100 ppm
E.5 Short Term inhalstion Limits: 200 ppm for 30 min.
548 TowcHy by Ingestion: Grade Z; LDwo = 0.5 10 § p/kp (raf)
§7  Late Toxicy: Data not svailatie

58 Vapor (Gas) kritant Ch riatics: Vapors cause titalion such that personrel will
find high cor o . The atlect is tamporary.
Y] Mummm&mmmmmmmwwub‘Mm
ShOTt XPORIG, May Chuye JBCONCENY burng on Kong exposure.
610 Odor Threshold: 140 ppm 8. FIRE HAZARDS (Continoed)
E.A1 IDLH Vaise: 2,000 ppm 11 Stolchiomatric Al 16 Fusl Ratic: Data Nol Avaitabis
&t2 Flame Temp Data Not Avai
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KEROSENE KRS

510 Ddar Thrashald: 1 ppm
E11 IDLM Value: Data not svafisble

HOTES

JUNE 1985

‘ Comman Synomyms Watery Equid Cefnriess Fust oil odor 6. TIRE HAZARDS $0. HAZARD ASSESSMINT CODE
: fluminating o1 81 Fiash Point: WO'F fmin)CL. (See Harsrd Amsessment Handbook)
Asnge off 8.2  Flammabls Limils In Alr: 0.7%-5% AT-U
F“"'}:';:N_‘]’p: Floals on waier. ©3  Fire Extinguishing Agents: Foam, dry
et chamical, o carbon dioxide
&4  Fire Eatinguishing Agents Not to be
Siap dmch wge d pessible, Uand: Waler mey be ineflective L
E:g.g':;;';"z&"}wu &5 Spacial Hoznrds o1 o 11. HAZARD CLASSITICATIONS
Isolate pnc remove dischargid material Preduets: Not partinent 1.1 Code of Federal Reguiztions:
Notity lpca' bealth and pollution conhinl agencies. &8  Behavior in Fire: Not periinant Combustible bquid
87  Ignition Temperatura: 444°F 112 NAS Harard Rating for Bulk Waler
6.8 Electrical Hazard: Not pertinent Transportation:
-t €3  Butning Rate: 4 mm/min. ~ Cotegory Reting
Entinguish wilh ity ehomicst, fosm, or carbon dioide, 690 Adiabatic Fisme Temperaiure: Fire.
Wawer may ba inetactive on fie, Data nol available Heatth
Coal exposed contaners. with water. €11 Stslchlometric Alr ko Fuel RnHo: Vapor hmitant... 1
Daln nol available Licuid or Soled et 1
Fire €42 Flams Temp Cata not availati Poisans. '
Waler Pgiution
Human Tanicity 1
Aquatic Tonkity 1
Aesthete Eflect 3
CALL FOR MEDICAL AID. 7. CHEWICAL REACTIVITY Rosctvity
trritating o skin and eyes. 7.1 Reaciivily With Waler: No resclion m',.m.__. L
Harmful H swallowed. 7.2 Reactivily with Cemmon Matarisls: Ng
Fimmvﬂ" contaimnated _:k:lhmg and shoes, reaction Sell Reaclion .o
rd are :
Flush Bacta v :,‘,‘.:;L";;:’;,“;:; Tt with plienty of walce. 7.3 Siabiity During Franaport: Slabée 113 NFPA "“:‘ Cla '""""’"I'
IF SWALLOWED and victim is CONSCIOUS, have vichm drink walor 7.4 Weutralizing Agents for Acids snd Heatth H.:':;FW Cimsaltication
03 T NDUCE VO MG, Causties: ot perfinam iy vy (o) Vo :
7.5 Polymerizstion; Nol perinent ) i
Exposure 75 InhibMor of Polymertzation: Floactivity (Yolow) ..o o
Nel periingnt
7.7 Molar Railo {Reactant te
Praduct) Dats not svsilshle
1.8 FRenaciivity Growp: 33
I 12. PHYSICAL AND CHEMICAL PROFERTIES
121 Physlcs! State ut 15°C snd 1 sim:
rom to aguatic Efe in high concentralions. Liquid :
? Water Fout R ameeravh i i mniers water intakes, 122 Waletular Weight: Not periingnl
l Pollution Notiy kecal heaith and wildiite offcials. 23 m:::;;h; attatm:
Notity pperatars af nearby waler miakes. ~
= P00—-260°C = 473—533K
124 Freezing Point
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION _ED'F = —d5EC = 2376°K
[See Reaponsa Methods Handbook} 2.1 Cetsgory: None 01 Aguatit Tositlty: 125 Critical Temperatura: Not perinent
2 Mechenicol contalnmaen! 4.2 Class: Not pertivent 2990 pom/24 tw/bluegill TL./fregh 126  Critical Pressurs: Mol pertnan)
Should be removed walst 127  SpecHic Graviiy:
Chemica! and physical #reatment 0.2 Waterfowl Toxiehy: Dala nol avaliabla 0.80 at 15°C {Rauid)
0.3 Blsloglest Oxygen Demand {BOD): 120 Uquid Surface Tension
53%, 5 days 23.32 dynes/cm
3.4 Food Chaln Concentration Potential: = 0.023-0032 N/m sl 20°C
None 120  Liquid Water intsrfscis? Tenslom:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 4748 dyres/cm = 0.047-0.048 N/m al
31 €6 Compaithility Class: & Iaresous 4.1 Fhyuical Staie tas shipped): Liquid 20C
Hydracarbon Midures 42 Color: Colortess w fight brown 12,16 Vapor [Ges) Speciic Gravity:
3.2 Formie CHi+a 4,3 Qdor: Charecteristic Not pertinent
1.3 IMOSUN Derignation: 3301223 1211 Ratio of Specific Heats of Vapor (Gas)
34 DOTID No.: 1223 Noi pertinent
35 CAS Registry No. 6008.20-8 1212 Latent Hast of Veporizations
l 110 Bi/tb = 80 calig =
25X 10° Jhg
12.13  Hest of Combustion: —16.540 Blu/®b =
5, HEALTH HAZARDS 9, SHIFPING INFORMATION — 10300 calrg = —d431.24 X 104 Jrkg
51 K | P Exquip ® ghoves. goggles of lace shiekd. 9.1 Grades of Purity: Lighl hydroenrbon 12,14 Hant of Decamposition: Nol partinent
sz B g E Vapor causes skght initalion of eyes and nose. Liguld irfiates datillate; 100% 1215 Heat of Sobalon: Not pertinart
stoma:h d taken hte lunss covses coughing, dhlress, Bnd rapicly developing puimonany 9.2 Storege Tempesature: Amblent 12.18  Heal of Polymertzation: Nol paninent
edema 8.3 It Atmosphare: No raquiremant 12.26 Meatl of Fuslon: Diata not avaiable
E3 Tieslment of Exposure: ASFIRATHON: enforca bed rest, administer cygen: caft a doctor. §.4 Venting: Open {ilame armester) 12.28 Limhing Velus: Data not aveitabla
INGESTION: do NOT induce vomiling: calt b doctor. EYES: wash with plenty of waler. SKIN: 12.27 Reid Yepor Preasues: 0.1 psia
wiga off ang wash with acap and wailer.
l 8.4 Thrashold Limit Value: 200 ppm
55 Short Term Inhetation Limits: 2500 mg/m? for 6C min.
S8  Toxiehy by ngestion: Ginde 1; LDw = 510 15 grkp
5.7 Late Toxaicity: Dats not sveiable
53 Vaper {Gas) frritant Charscteristics: Vapors causs # slight smarting of the eves or rcapir-lmy
systemn H present in high concentraians. The effect ks iemparary.
5% Liquld or Sofid irtitant Characteristics: Minimum harerd. i spilled on clathing and aflowed to
femain, may cause smarfing and reddening of the skin.
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OILS, FUEL:

1-D

00D

Eommon Synamyma Oy Souid YoRow-brown Luba or fuet of ndor
Déeas! oF {Eght)

Flosts on water.

S1tf discharg: # possible.

Cafl fea depar'ment,

Avort co:;nct whh WM

Isciaie lwm

Nolify local heatth gad poihution envmd agencies.

uish with dry chemical, hum o cerbon dioxde.
‘Walet may bw wclive on
Cool exposed conlainers wﬂh nm

.1
L]
“°
ad
a8
(1]
a7

[}
(2]

§.  FIRE HAZARDS
Fiash Point 100°F C.C.
Flarwnable Limits In Alr: 1.3%-0%
n-tm-.-mm.\mmm
foam, of earbon dioxda
Firs Extinguishing Agerts Not to be
Used: Water may e ineliactive.
Bpecial Harards of Combusthon

10 Adiabatic Flene Temperwture

Cuta not svaiiable

611 Biolchiceneirie Alr to Fusi Ratie:

Duta not avaiiable

10. HAZARD ASSESSMENT CODE
{Ser Hazard Assessment Handbook)
AT

1. HAZARD CLASSIFICATIONS

11.1 Code of Federa? Reguiations
Combustibla Rquid
112 NAS Hazard Rating lor Bulkc Weter

Fire #.32 Flame Temperatury: Dela nol avadabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
LoD T4 Rescitvity With Water: Mo reaction
iritating 1 skin and - g
u..-.n Y. 74 Rextiivity with Common Materials: No
E::hm mml:dﬂz‘mtm and lho!I

n reactor
IF iN EYES, hald eysids :;anh;nd fhush with planty of 73 Stabithty During Tranaport Stabla
1F swlrl'.ula?WED and victim i CORSCIOUS, have w:ml dﬂnk water T4 Neutralzing Agents for Acidy and
. DO NOT INDUCE YOMITING. Caustics: Hot pertinent
7.5 FPolymarteation: Mol pentinert
Exposure TA inhiitor of Polymertzation:
Not pertinent

r.7

Molar Ratic {Rusctiant to
Produety, Diata rot avaiable

74 Reactivity Oreup: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
e Wo 1 g 12t  Physical S1ate al 15°C and 1 stm:
L]
D:?" concantations. Liquid
Water Fanc) aﬁnnmmmm 122 Wolght: Hot parii
Poliution :m,vy focal heaR and widide offcals.| 123 sm_m:: :::_ch -
alors nea. Wl N
oy oo ad P5—566°K
124  Freasing Polnt
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION —30F = —MC - MIK
(e Rowp Lt Cmtegory: None A1 Aquatic Yexiity: 128 Gritical Temperaturs: Noi perinent
Mechanicel containmer 22 Claxx Mot pertinent 204 mp/ 1724 te/jovgriie Amwican 28 Criticat Pretsute: Noi perinent
Should be rermoved shad/TL./sal water 127  Specific Grevity:
Chemical and physical Festmen A3 Waterfowl Toxkdty: 20 mg/kg LDse 0.81—0.85 st 15°C [hquid)

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.t CG Gompatibifty Ciass: Mischlaracus 4.1 Physicsl State [vs shipped) Liguid
Hydrocarbon Mxiures 4.2 Color: Lighl brown
3.2 Formuia: Not eppicatie 43 Odor; Charactenstic

33 IMO/UN Designation: 2171270
34 DOTID No: 1270
34 CAS Reghatry Nou Data not avadable

L E)

tmaRmrd}

Blologhest Oxygen Demend {BODE
Data nol avakabla

Food Chain Concentration Potentiak
Nene

128 Uquid Surisce Tenelon:
2332 dynes/em » 0.023—0.032 N/m
» 20°C

129 Liquid Wailat interfacisl Tension:
47—49 chymes/cm = D.O47—D.049 N/m
o MG

1210 Vapor (Gas) Specific Gravity:
Nol pertirent

1241 fistic ol Specitic Heuts of Vapor (Baak
Not pertinent

1212 Latent Hosl of Veporization:
110 B/l = 60 calig =
2.5 X 107 Jkg

5. REALTH MAZARDS

5.1 FPersonal Protective Equipmant: Prolective gloves; goggles or face shisld

5.2 Symptoms Following Exposure; INHALATION causen headache and stight giddineas.
INGESTION causes naused, vamiing, and cramping, depression of central nervous system
ranging from mikd headache & snesthesis, coma, snd death, puimonary imitation secondary to
exhatation of sohvent, signs of kidney stvd Fea darmape mey b delayed. ASPIRATION oaunes
severs lung irritation with coughing, gagging. dyspnen, substerna) distress, and rapidly
developing puimonary edema; lals, sigha of bronchopnaumonia and prermonits. acute onsst of
central nervous systemn eaciternent tollowed by depression.

53 Treatment of Exposure: INGESTION: fo NOT induca vomiiing. seek madical attention.
ASPIRATION: enforce bed nest; sdminister orygen. EYES: wash with copious quantity of waher,
SKIN. ramove soivent by wiping and wash with soap sred waler.

S4  Threshol! Limit Vehve: No single value applicable.

E8 Shorl Term Inhalation Limits: Dala nol svailable

548 Toxety by Ingestion: Grade 1: LD = 515 g/kg

$.7 Laste ToxkcHy: Data not available

A0 Vapor (Gaa) hritent Charpcteristice: Sight srnarting of eyes or respiratory system H prasant in
high conoentralions. The effact is temporary.

S8 Ligquid or Soltd Irritent Characteristice: Mirimum hagsrd. If spilled on clothing and sliowed to
remain, may cause smarting and reddening of akin.

6.10 Odor Thrasheld: 0.7 ppm

E.11 1DLH Yahs: Daia not avadabie

[ 8]
92
"
.l

9. SHIPPING INFORMATION

Gradey of Purity: Diessl tuel 1.0 (ASTM)
Slorage Tamperatura: Ambiont

Inart Atmosphere: No requirgment
Venting: Open fame amexiar)

12.13 Heal of Combustiorc —18.540 Blw/lb =
—10.300 cal/g = —431.24 X 100 trkg

1214 Hest of Dvcomposition: Not pertinent

1215 Heat of Solution: Nol pertnent

1218 Heat of Polymerization: Mot pertvent

1225 Heat of Fusior: Data nol available

12.26 Limiting Yalwe: Data not svailable

12,27 Reld Vepor Preasure: Dala hal available

NOTES
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OILS, FUEL:

2-D

OoTD

& FIRE HAZARDS

8.1 Fash Point 125°F CC,
4§32  Flammabis Limits In Al 1.3%5.0%

83  Fis Extinguishing Agenta: Dry o
{oem, or carbon dioxice

84 Fire Extinguishing Agents Not to ba
Uned: Watst may be inatiectve

8 Specisl Huzards of Combustion
Products: Not pertinent

46 Bahavior In Ars: Not pertinent

4.7 Kgniton Temparature: 450—546°F

0.9 Elctrical Hazard: Mot pertine

0% Burning Aais: 4 mm/min.

210 Adstatic Flams Tempershare:
{rata not gvatinbie

.11 Stelehismelric Alr 1e Fuel Ratio:
Data ot avatinbbe

4.12 Flama Temperature: Deta noi avalinbie

10. HAZARD RSSESSMENT CODE
{See Hurard Asseasnvent Hardbook)

AT

111

7. CHEMICAL REACTMVITY

T.1 Raactivity With Water: No reaciion

7.2 Reactivity with Common Materlalx No
reaction

7.3 Stabifty During Transport: Stable

T Neutmitzing Agwnts for Acids snd

T.5 Polymerizatiorc Nol partinent
7.4 inhibfior of Polymerizstion:

T.7 Moler Rstic (Rescta 10

1). HAZIARD CLASSIFICATIONS
Code of Federal Reguintions:

112 HAS Muxard Rating for Bul Water

143 NFPA Hatard Classification:

Comiuntitle bguid
Tearaportation: Not Rsted

Clarsification

o NS

121

1222
123

Common Synomyms Oy el hi o oR Luba o hapl ot odor
Tiess! oil, mediem
Floats on waler.

Stop dirche it shole.

Catl e daprtment,

Awesd conlait with figuid

Isziate and tamove descharged matenial

Nokity locsl hea'th mnd poliution eontrot agencirs,
Combustibie.
Extinguigh with. dry charnical, ioam, cambon dinxide.
Watel may be inefactve on fire.
ool exposed containers with water

Fire
CALL FOR MEDICAL AMD.
LU
m o skin s eyes.
Aemove conl.lmlnnad :Idhln%anﬁ shoes.
7 EYES. o Syakas Gpen and fugh wap: plonty of
1 [ w
IF SWA&UWED and wehim i CONSCIOUS. m wielim drink watar
DO NOT INDUCE YOMITING.
Exposure
Cangerous o aquatic ke in high concenizetions.
Waler Fﬂm o Nﬂ
Wiay be dangeious If H enters water Inlakes.
Polilution Notity local haatth and wiktife oficiats.
Notity oparators of resrby water intskes.
1. RESPONSE TO DISCHARGE 1 LABEL
Ses R Mathads Handbook) 21 Calegory: None
Mechanksl contginmen 2.2 Crans: Nol partinent

Should ba removed
Chemical and physical trewtment

LA

33
33
34
as

3. CHEMICAL DESIGWATIONS 4 UBRSERVABLE CMARACTERISTICS

€6 Compatibiity Clasx Miscellsraous 41 Physical State (v shippedy Licuid
Hytrocarbon Mistures 4.2 Color. Light brown

Formule: Net apelicatis 4.3 Odor Characterstic

O/UN Dasignation: 3171270

DQT 1D No.: 1270

CAS Registry Neo.: Daia nol evaiabie

L. WATER POLLUTION

0.1 Aquatie TexicHy:
204 mgrI/24 br/juveniia American
shad/ T, /eal water

8.2 Wateriowl Texiclty: Daia nol available

8.3 Bislogicst Orygen Demand (800K
Daia noil avalletda

84 Feod Chain Concentration Polentist
Norw

124
123
128
12y

124
129

12.10
7
1792
1213

p-A L
215

41
5.2

53

(2]
55
(4]
57
()

&

$.10
51t

5. HEALTH HAZARDS

Pervonal Protectivt Equipmant: | ploves; gopgles of faca shiokl.
Eymp Following E: INGESTION causes navsen, vorniling, $nd cemping; depression
of conbal nervous sysiem rnging from mild headache io anestheala, coma, and death;
pul y Iration dary o exhatation of sohrent: sigha of kidney and et damage may be
dateysd. ASPIAATION causss severs lung irfintion with coughing. gapging. dyspnea. substemal
ﬁnmwzmmmmmmmww
phoumanitis: acule onset o central Pervous sysiem exc Iotierind by dep
Traatmani of Exposure: INGESTION: do NOT induce womiting. ASPIRATION: enforce bed rest,
sdminister oxygem soek medical attention. EYES: wash with copious quantity of water. SKIN:
remeve Botvent by wiping knd wash with soap and water.
‘Threshold Limft Yalue: No singie TLY appliceble.
Bhort Tarm inhalation Limits: Data not aveiiabla
Toxkeity by Ingestion: Grade 1 LD = 515 9/kg
Late Toxicity: Data nol pvaisble
Vepor [Gas) (rMan! Charscterigticn: Sight smarting of eyes or respirgtory system i gresant in
high concentrations. The eMect s lemporasy.
Liquid o Soiid Inftarrt Charscterdatiea: Minimbm hazard, i apiled on clothing and sflowed o
ramain, may cause smaring and raddening of skin.
Dddor Theashoht: Data not avadshis
JOLH Veiue: Data not aveilabie

PHYSICAL AND CHEMICAL PROPERTIES

Fhysical State st 15°C and | aim:
Llguict
Molascular Welght Nol pertinent
Baing Point ot 1 gor:
5d40=—BdT"F = 282--338°C =
S55—811°'K
Freaxing Point:
O0F = 18C = 255K
Criticsl Temparatues: Mot partinent
Criticat Prassure: Not pertinent
Speciic Gravity:
0.87=0.90 at 20°C {Rauid)
Liquid Surface Tenslon: Datg no! svailahle
Liquid Water inlerfactsl Tenslon:
Daia not avefatie
Vapor (Ges) Speeific Qravity:
Mot pertinemnt
RAxtio of Specific Heats of Vapor (Gask
Naoi pertinant
Lutent Hast of Veporizmian:
No! pertiment
Heat ¢f Combuation: —10,440 Bru/th =
«10,800 cplig = —452.97 X 10* J/kg
Heal of Decomposition: Hot partinent
Heat of Solution: Mot pertinen]

1213 Heat of Folymeriestion: Nol periinem
3. SHIPPING INFORMATION 12.25 Hest of Fusiom Data nol aveiable
9.1 Grades of Purity: Diasel fusi 2.0 {(ASTM) 1228 Limiting Velue: Dals nol svafable
& Storsge Tempershary: Ambient 12.27 Reid Vapor Pressures Diata aot pvaitable
93 lvert Abmoaphers: No requirement
$.4  Venting: Open {llams anester)
NOTES

JUNE 1985




| '
W
- .
Common Wymemyme | Oy b losoit Lt yaliow lquid, or - Weak or & FIRC MAZARDS 10. HAZARD ASSESSMENT CODE
| Erc:,m.,.q biphenyl . &1 Flash Peint 5> 288'F {Sas Hazard Asssvumen Handbook)
| Arochior 62 Flammeble Limits In Adr "
Hal whxen Sinks in water Data not avaiable
43 Fire Extinguishing Agents: Waler, foam,
dry chamical, or carbon diovide
Siop rscharge # possible, K paopie swey. o Fes E Mol o e
I é.&:% oinc] with bl il 8559 7 Extogaubing Agunty 1L WAZARD CLASSIICATIONS
epiate. andl remoe dicharged materisl, 85 Special Husrds of Combustion 1.1 Code ol Faders! Reguintions:
‘ Notdy local healih and poiution conirol agencies. Producta: ristiog pases ars generated ORM-E
I Mees. 112 NAS Hazard Rating Tor Buik Water
%4 Betavior in Firs: Nol parinent Tranepertation: Not Fsted
87  Ignition Temperature: Dets nol svaliable 113 HFPA Hatard Classificalion:
E"mw’"’“’ With waler, foam, dry chamical, of carbon dheicls. 8.0 Eteciricsl Haeerd: Not partinant Mot fisted
38 Buming Rele: Dats not availatie
$.10 Adiabatic Fleme Tempershure:
Fire Dats not avedabls
411 Stolchiometric Al 1o Fuel Retie:
Duia not wvalsbie
L17 Flame Tempershuy: Duts not avallsble
i
' CALL FOR MEDICAL AD. 7. CHEMICAL REACTRVITY
OR SOLID 7.1 Renciivity With Waler: No reaction
mmmﬂ;m plenty of waler. 13 Weeciivity with Common Malavieis: Mo
¥ EYES, hoid eyefids open ang fush with plenty of waier. reaction
7.3 Stabifity During Transport Sisbls
7.4 Neulrsitiktng Agents for Acidy and
Caustica: Not perBnent
T8 Polymerization: Not pertirent
Exposurs 74 Inhiber of Polymerizetiot:
: Nel partinent
7.7 Wolar Retio [Restand to
| Product: Data not avaliable
\ 7.8 Reactivity Growp: Date not mrslabis
|
|
} 12, PHYSICAL AND CHEMICAL PROPERTIES
| . 124 Physkcsl State at 15°C and | atme
‘ [ HMARMFUL TO AQUATIC LFE IN VERY LOW CONCENTRATIONS. SoRd
i : Water Mum“mmumlg 122 Molsculsr Waight: Noi pertinent
o Noltly local health and wildkfe gificists. 123 BoWng Foirl st 1 wtwx Very high
- Pollution Notity cpersiors of nearty wat intahes. 124 Freazing Poink Not partnent
115 Critical Temparsture: Mot pertnent
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JOHN P. CUMMINGS, PH.D., R.EA., REP., J.D.

Education

B.S. - Chemistry, Saint Michael’s College, Winooski, Vermont

M.C.E. - Environmental Engineering, University of Toledo, Toledo, Ohio

Ph.D. - Chemistry - University of Texas, Austin, Texas

J.D. - Law - University of Toledo, Toledo, Ohio

GRADUATE - Industrial College of the Armed Forces, Washington, D.C.
Affiliations

Sigma XI - RESA

American Chemical Society

American Society for Testing Materials

Governmental Refuse, Collection and Disposal Association.
National Solid Waste Management Association

American Bar Association

Phi Alpha Delta

Registrations and Certifications

Ohio Registered Attorney

California Registered Environmental Assessor

EPA Certified Asbestos Inspector and Management Planner
U.S. Board of Military Appeals Attorney

U.S. Department of Defense Certified Fallout Shelter Analyst
U.S. District Court Registered Attorney

40 Hour EPA Approved Hazardous Waste Operations Training
Registered Environmental Professional

Professional Experience

Mr. Cummings brings to SCS over thirty years of experience, project managerment,
Planning, regulatory affairs, implementation of legislative programs and policies. He has
a strong background in hazardous/toxic waste management, pollution abatement
implementation, solid waste management, resource recovery and recycling, legal aspects
of OSHA and EPA litigation as well as product liability. He also has an extensive
technical background in chemistry, ceramic, paper, and plastic materials, He is a patentee.




JOHN P. CUMMINGS (Continued)

Other experience includes:

Legal counsel for several small businesses for environmental legal matters including
permitting, completion of abatement orders, and determination of compliance with
federal, state, and local environmental regulation.

Manager, Environmental Affairs - Responsible for company environmental matters,
permitting, recycling, resource recovery, hazardous solid waste management. Prime
contact with customers and governmental agencies.

Legal Counsel, Owens-Illinois, Inc. - Responsible for all OSHA and EPA Compliance
and Litigation.

Engineered, built, managed, and evaluated the first resource recovery from Municipal
Solid Waste Plant for the EPA.

Developed hazardous material reduction programs for several production operations.

Performed recycling audits, system analysis, and source reduction programs for 15
facilities.

Director of analytical services for Owens-Illinois, Inc.
Consulting on resource recovery or recycling, utilization of waste products, hazardous
waste plans, handling, packaging, transportation and disposal of solid, hazardous and

toxic materials, legal counsel to several small firms, environmental audits,

Risk Management - Assess risks, claims, asbestos risks, approved settlement payments,
organized insurance treaties.

Produced the County Hazardous Waste Management Plans for six Northern California
counties.

Developed the Environmental Impact Report for four Northern California county
Hazardous Waste Management Plans.

Developed risk assessment programs for two major industries.

Completed over 100 environmental assessments and developed remediation actions
when required.

Reviewed disposal procedure for five San Francisco peninsula hospitals of medical
(red bag) water.




JOHN P. CUMMINGS (Continued)

Directed the preparation of Lake County Hazardous Waste Management Plan which
included Iand disposal of medical waste in a sanitary landfiil.

Reviewed possible use of Susanville incineration facility for medical waste disposal.
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JOHN N. ALT, CEG.

Education

B.A. - San Jose State University 1971
Geology/Natural Resources

Graduate Studies - San Jose State University 1971-1974
30 units in Engineering Geology

Professional Licenses

Registered Geologist - California
Certified Engineering Geologist - California

Professional Experience

Mr. Alt has over eighteen years of experience in hydro-geology and engineering geology
investigations. Over the past five years, many of these investigations have been directed
toward the assessment and mitigation of soil and groundwater contamination. Selected
examples of his experience are summarized below:

0

Project Manager for Preliminary Assessment and Site Characterization Investigations
of a site located in Mountain View, California and included on the State Superfund
List. The project involved defining the lateral and vertical extent of several plumes
of industrial solvents and required the installation of monitoring, test, and extraction
wells screened in various aquifers underlying the site. Soil gas surveys were used to
help define the extent of off-site migration of the shallow plume. A part of the
project involved evaluating the contribution of up-gradient sources, to the
groundwater contamination below the site. Preliminary Feasibility Studies were also
carried out to assess cleanup alternatives for both contaminated soil and groundwater.

Involved in a Feasibility Study of a site in Sunnyvale, California that contained
shallow groundwater contaminated with various solvents. The project involved the
layout of extraction wells and the technical and economic review of various cleanup
technologies. Two were selected for pilot testing.

Involved in a project to review the use of oils and solvents and help design
procedures for recycling at the Subic Bay Naval Base in the Philippines.

Served as engineering geologist for the preparation of a groundwater SWAT report
for a landfill site in Monterey County.
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JOHN N. ALT (Continued)

o  Directed the installation of numerous vadose and groundwater monitoring wells,

Collected soil and groundwater samples following quality control protocol in the
collection and handling of the samples,

o  Carried out numerous environmental site assessments related to the conversion of
agricultural or industrial property to residential and/or commercial use. Assessments

included review of historical records, interpretation of aerial photographs, interview,
field reconnaissance, and sampling.

¢  Directed numerous geologic and active fault studies for residential development.

0  Project Manager for investigations and mitigation of seismic, volcanic and slope

stability hazards at large hydroelectric sites in Ecuador, Chile, Columbia, Costa Rica,
and Venezuela.

o  Carried out active fault studies for the Aswan High Dam in Egypt and proposed
nuclear power plant sites in Southern Iran.
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1. DON McCLENAGAN

Education

B.A. - Rice University, Houston, Texas
National Merit Scholar
1981 Geology
Emphasis on Field Mapping and Structural Analysis

Certification

Completion of 40 hour Hazardous Waste Site Operation Training Program - May 12, 1989,
Completion of 8 hour Hazardous Waste Management Program - May 18, 1990.
Completion of 16 hour Underground Storage Tank Installation Program - Sept. 15, 1989.

Affiliations
Member of National Water Well Association.

Professional Experience

Mr. McClenagan brings to SCS Engineers exceptional writing ability and is experienced
at technical writing and editing.

Mr. McClenagan adds to the SCS staff considerable experience in field reconnaissance and

mapping. He has conducted detailed field mapping, accurately pinpointing particular
features.

Mr. McClenagan has conducted numerous preliminary site assessments in their entirety;

tasks ranged from off-site research and on-site survey to meaningful information analysis
and final report.

He has supervised underground storage tank removals, associated sampling, and
subsequent contamination-extent investigations.

Mr. McClenagan is responsible for and has completed subsurface site contamination
studies consisting of research, trenching, permitting, regulatory review, soil boring, and

monitoring well installation and sampling. He is adept at economical and accurate
determination of contamination extent.

Mr. McClenagan designs, installs, and field fits remediation systems including: groundwater
extraction/treatment, vapor extraction, bioremediation, and land farming,

He is familiar with federal, state, and local regulations and practices pertaining to
hazardous waste.
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NELS R, JOHNSON

Education

B.S. - University of California, at Davis
1984 Civil Engineering
Emphasis - Structural

Affiliations

American Society of Civil Engineers

Registration

California Registered Professional Engineer

Professional Experience

Mr. Johnson brings to SCS Engineers over five years of Project Management and
engineering experience on various facility and industrial projects. His duties included;
civil/structural design, specification and proposal writing, construction cost estimating and
in-house checking.

Mr. Johnson adds to the SCS staff considerable technical experience regarding seismic
analysis of structures and equipment.

He has a strong background of the Local, State and Federal standards and code
requirements regarding building construction.

Mr. Johnson has conducted numerous preliminary site assessments in their entirety; tasks
ranged from off-site research and on-site survey to information analysis and final report.

He has designed numerous shoring systems for underground storage tank removals.

Mr. Johnson headed the production of a Trade Fair Seminar on the seismic considerations
of Plastic Tanks.

He has developed "Double Containment" systems for trenching, sumps and bulk storage
tanks in new and retrofit conditions.
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VIORICA-ADRIANA CONSTANTINESCU

Education

M.S. - Geology and Geophysics,

College of Geology, Bucharest, Romanija, 1980
M.S. - Mathematics,

College of Mathematics, Bucharest, Romania, 1988

Education Continuation

Fortran Programming, 1980
Statistic Analysis of Geological and Geophysical data, 1984

Professional Experience

Ms. Constantinescu brings to SCS considerable experience in Geological Studies of raw
materials and groundwater bearing strata. She has performed studies of fluid movement
and transport of dissolved substances in a subsurface environment, and analyses of
groundwater contaminant transport problems and aquifer restoration designs. She also has

an extensive background in mathematics, in the fie)d of Operational Researches, Model
Analysis and Data Processing.

Some of the projects in which she has been involved with include:

* Project Manager for Groundwater Detection, using geological and geoelectrical
methods, and contamination studies in the oil fields,

* Conducted site surveys for determination of optimum location of nuclear power
plants in Romania.

* Coordinated monitoring program for geological wells to locate anthracite in coal
fields.

* Conducted geological surveys for determination of water influence in location of
bauxite lenses.

Ms. Constantinescu has developed proposals, designed and implemented vadose and
groundwater sampling/monitoring plans for the evaluation of potential impact of
contaminants upon subsurface environmental systems.

Ms. Constantinescu has' completed subsurface site contamination studies consisting of

research, trenching, permitting, regulatory review, soil borings, and monitoring well
installation and sampling.
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STATEMENT OF QUALIFICATIONS
SITE ASSESSMENTS FOR HAZARDQUS
OR TOXIC MATERIALS IN REAL ESTATE
TRANSACTIONS OR DEVELOPMENT PROJECTS

Prepared by:

SCS Engineers
6761 Sierra Court, Suite D
Dublin, California 94568
(415) 829-0661

September 1990
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SECTION 1

INTRODUCTION

SCS Engineers (SCS) is a consulting engineering firm specializing in the design,
development, and evaluation of systems for the management of hazardous waste, solid

waste, and wastewater. Since its inception in 1970, approximately 90 percent of the
firm’s work has been in these specialty fields,

SCS was founded to provide comprehensive engineering services with emphasis on
environmental quality control. The firm is committed to excellence in professional
services to public and private clients. The varied experience and special knowledge

of the firm’s principals and technical staff enable us to solve problems of a widely
diversified nature. '

The firm of SCS Engineers is comprised of approximately 250 staff including registered
engineers, geologists, chemists and other scientific, technical and support staff. The
founders and principals of the firm are registered in nearly all states and in many
engineering and geological disciplines.

The following sections describe SCS’s corporate experience and personnel capabilities
in greater detail. ‘

We welcome the opportunity to apply our multi-disciplinary talents to solving both
common and unusual environmental problems.
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SECTION 2
CORPORATE EXPERIENCE AND QUALIFICATIONS
SCS is comprised of engineers, scientists, economists, urban planners, and other
professionals with wide experience in environmental, civil, mechanical, chemical, cost,

and systems engineering. The company’s expertise is devoted to solving environmental

quality and pollution control problems that affect us today, and to preventing their
occurrence in the future.

Routine services offered by the firm include the following:

* Toxic and hazardous waste assessments related to real estate transactions
* Real Estate site audits

* Asbestos inspection and management

* Asbestos abatement plans

Underground storage tank site assessments and precision testing

* Hazardous waste inventory and management programs from origin to
disposal

* Hydrogeologic evaluations of hazardous & toxic waste sites

* Closure plans, permitting and closure construction monitoring, post-closure
monitoring

* Municipal and industrial solid waste management

* Municipal & industrial wastewater treatment and disposal, including sludges
* Resource recovery from waste materials

* Physical and chemical sampling, testing, and analysis

* Broad-based environmental data management

* Economic analysis

* Environmental impact assessment
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SCS specializes in projects requiring engineering and scientific expertise in all aspects
of pollution control, including sampling, characterization, treatment, reuse/recovery, and
disposal. In addition, SCS has significant experience in predicting and assessing the
potential impacts of pollution problems on human health and the environment.

SCS has performed numerous projects to determine the presence of hazardous or
toxic materials on developed industrial and commercial property or undeveloped
properties. This qualifications package provides summary descriptions of our
experience and capabilities in the following areas: '

* Hazardous waste site assessments
* Underground storage tank assessment and design

Hazardous Waste Site Assessments

Most buyers and many lenders are currently requiring environmental audits on
properties prior to loan approval to minimize risk to their investments. SCS has been
performing chemical, hazardous waste and asbestos site assessments for these
transactions for over 10 years. We have performed environmental site assessments for
private industry, local, state, and federal government, and others. These site
assessments were developed using such methods as records searches, questionnaires,
telephone surveys, air photo review, field investigations, drilling and sampling, and
chemical laboratory analyses. In a typical project, after the initial data gathering phase
is completed, the information is reviewed to determine if additional investigations are
necessary at the site. In some cases, contaminants are found to exist and remedial
measures such as ground water treatment, soil excavation and removal, and free
product recovery are recommended and implemented.

Selected SCS hazardous waste site assessment projects related to real estate
transactions are shown on Table 1.

Storage Tank Assessment and Design

SCS has worked on leaking underground storage tank (UST) problems for the past
several years, well before state and national attention began to focus on the issue. In
1983, SCS was assigned by the Environmental Protection Agency (EPA) to document
the causes of underground tank leaks due to environmental conditions. We are
presently working with EPA to compile a large data base on the environmental
impacts of both underground and aboveground leaking tanks. This and other SCS

work will contribute to the formulation of national regulations regarding hazardous
materials stored in underground tanks.
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SCS has performed site assessments where abandoned underground tanks have been
discovered. In many cases, these tanks are emptied and are removed from the site
as quickly as possible to reduce construction delays or close of escrow complications.
Where possible, the extent of contamination from Jeaking tanks is determined at the

time of removal. Very often, however, soil and groundwater are affected far from the
initial source of product or waste leakage.

In addition to site assessments utilizing the methods described above, SCS Engineers
also conducts tank integrity testing with the Petro Tite and Horner EZY-Chek System.
We have testing technicians with experience in nearly all types of tank testing, tank
construction and monitoring system retrofitting. Our engineers have designed fuel

systems ranging from single below ground tanks to complex above and below-ground
systems for a wide range of fuel products.

Table 2 briefly describes selected projects related to the storage of chemicals in
underground tanks.
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SECTION 3

PERSONNEL QUALIFICATIONS

SCS staff professionals include environmental, mechanical, industrial, chemical,
electrical, civil & systems engineers; economists & cost analysts; chemists, physicists,
soil scientists, biologists, and environmental scientists; geologists/hydrogeologists;
computer scientists; policy analysts; and specialists in other disciplines. Many of our

professionals have interdisciplinary backgrounds, as well as multidisciplinary training
and experience.

From its professional staff of qualified specialists, SCS has developed a project team

with the appropriate experience and educational background to successfully perform
hazardous waste site assessments.

Qualifications of key SCS personnel with regard to hazardous site assessment and
underground storage of hazardous chemicals are summarized below.

John P. Cummings,_Office Director, is a California Registered Environmental Assessor,
a National Registered Environmental Professional, and an EPA certified Asbestos
Inspector and Management Planner. He has performed site assessments (with
complete asbestos, PCB, toxic and hazardous materials characterizations) for several
major law firms, real property brokers and national financial institutions.

Dr. Cummings is qualified by over thirty years of experience in project management.
He has a strong background in hazardous/toxic waste management, pollution
abatement implementation, solid waste management, resource recovery and recycling,
and the legal aspects of OSHA and EPA litigation. Besides holding a Ph.D. in
chemistry, he is an attorney and has practiced environmental law. Dr. Cummings has

recently been involved in the preparation of County Hazardous Waste Management
Plans for five Northern California counties.

Lisa A. Polos, Project Scientisy, is a California Registered Environmental Assessor and
has over nine years of experience in chemical testing and project management. She
has assisted many clients on the type of chemical test program that will provide the
information needed. She has been involved in property surveys, asbestos and PCB
surveys, and characterization of hazardous waste sites. Ms. Polos recently was Project
Manager for all laboratory and industrial hygiene work at an abandoned landfill that
is now a high-rise office park. She currently is involved in several site assessments for
a major lender on industrial properties.

—
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Thomas Dong, Senior Project Engineer, provides SCS with technical and engineering
skills in hazardous solid and liquid waste mana gement, environmental engineering and
chemistry, and laboratory analysis.

Mr. Dong has participated in many projects related to storage of hazardous materials
in underground tanks. He was involved in initiating an underground tank leak
detection program for a major paint company. He has also been involved in
determining the extent of gasoline contamination from underground storage tanks at
a southern California construction site. For the EPA, he was responsible for providing
cost estimates for leak detection and secondary containment for new and retrofit
underground storage tanks. Mr. Dong currently serves as a special advisor to several
industrial development companies in California. He is routinely called on to evaluate

site environmental conditions based on historical evidence and on-site exploration and
chemical analyses.

In addition to the lead staff shown, SCS can draw on the talents of the remainder of
the technical and support staff from throughout the country. Where projects are from
a client’s headquarters, we have successfully supported them through our regional

office locations. Each SCS office has the skill required to perform site assessments
related to underground storage tanks.
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SECTION 4

SCS COMPANY FACILITIES

OFFICE FACILITIES

Since its formation in 1970, SCS Engineers has grown to a staff of approximately 150
employees located in eight offices nationwide. This growth reflects the firm’s ability
to successfully provide quality professional services demanded by clients in government,

the military, and private industry. A table of office locations and key staff are shown
in Table 3.

ENVIRONMENTAL MONITORING EQUIPMENT

SCS possesses equipment necessary for real estate site assessments and other waste
management facilities. Included are the following:
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* TIP Vapor Analyzer (Photovac)
Foxboro Organic Vapor Analyzer (OVA)

* TEI Organic Vapor Monitor (OVM)

* Noncontaminating sample pumps and collection apparatus, personal
sampling pumps, dosimeters

* Toxic gas detector, (absorbent) colormetric tubes

Combustible gas meters, vaéuum/pressure gauges, ground water detection
meters

* Groundwater submersible pumps, bladder pumps, bailers

* Water quality test equipment including conductance, temperature, pH test
devices '

* Additional equipment for field sampling of surface water, ground water,

sludges, soils, plants, sediments (fresh water and marine), hazardous
wastes, and wastewaters,

Water level measurement devices, remote data logging and monitoring
equipment with computer interface.
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CHEMICAL LABORATORY

The SCS Laboratory is located in Long Beach, California. This facility houses several
chromatographs including Varian models 2700 and 2400, a Perkin-Elmer 280 Atomic
Absorption Spectrophotometer, and various other spectrophotometric equipment in
an area isolated from the main wet chemistry Jaboratory. In addition to these
instruments, the Jaboratory is well equipped to perform analyses on water, wastewater,
sludges, soils, plants, leachates, and other types of samples. The lab is state approved

10 perform organic analyses common in site assessment evalvations. Laboratory
capabilities include:

* QGas chromatography (ECD, FID, TCD, PID, Hall Detector - packed and

capillary columns interfaced to a Nelson 2600 software system running on
a Compaq PC

. Alofnic absorption and emission spectroscopy
* Total orgenic carbon (TOC)

* Flameless AA analysis

* Laboratory-scale treatment feasibility studies

* Landfill gas analysis including H,, He, CO, N,, O,, CH, and other
hvdrocarbons.

The lab is California State-approved for various hazardous waste analyses.

LIBRARY

The main SCS technical library is located in our Long Beach office. This library
currently contains approximately 25,000 volumes and js growing at the rate of over 250
titles per month (primarily on microfiche). In lieu of a traditional card catalog, the
SCS library uses a proprietary, computerized library catalog system, called
SCS-Autolib. Autolib allows the library and the project staff to access library holdings
by key words, title, author, corporate author, sponsor, and EPA, organization or NTIS
number, via computer terminals in the library and throughout the SCS offices.

PRODUCTION FACILITIES

SCS has a modern Production Department staffed with well-trained production
personnel.  Significant equipment includes many IBM compatible microcomputers,
laser printers, and up-to-date drafting equipment. We maintain company-wide report
formats and drafting standards to ensure a quality reporting style.
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TABLE 1 - SCS SITE ASSESSMENT PROJECTS

CLIENT

Union Bank

Confidential

Levitz Furniture

Marriott Corporation

PROJECT TITLE

Confidential Site

Source identification and
water discharge mitigation
measures

Investigation of subsurface
contamination due to
gasoline leak into pump

pit

Hazardous substance
investigation for site of
new Marriott Hotel

PROJECT DESCRIPTION

Site reconnaissance,
historical records search,
air photo review for large
industrial parcel.

Investigate sources of
gasoline in groundwater
being pumped from an
excavation prior to
construction of a high-
rise office building.
Interface with regulatory
agencies and design
water treatment system
so that construction can
proceed without
interruption.

Drill 3 on-site borings to
determine level of
contamination in soil and
groundwater. Analyze
samplings and provide
detail report.

Perform field
investigation including
test pits, magnetometer
survey, sampling, and
laboratory analysis to
define the extent of
contamination at the old
sumpsite. Assess the
degree of hazard and risk
and recommend solution
for developing a hotel on
the site.




CLIENT PROJECT TITLE | PROJECT DESCRIPTION
Spieker Partners Confidential Site - Perform site soil gas
Livermore, California survey, drill monitoring

well, review aerijal
photos, conduct
regulatory agency records

search.
Trammel Crow Subsurface soils Perform drilling,
Company investigation for 17.2 acre sampling, and analyses of
parcel at the Kraft-Humko soils retrieved from the
Plant site to determine the
| presence of hazardous
| contaminants.
The Koll Company Confidential Site Prepare preliminary site
assessment for
hazardous/toxic

substances at an
industrial site.

The Irvine Company Baseline environmental Perform soils and
audit of soil and water hydrogeological
quality investigation of selected

properties slated for
development as an
industrial and commercial
office park. Information
obtained will form a data
base concerning
background
environmental quality as
exists prior to
development. Assess the
environmental impacts of
adjacent industrial land
uses on the client’s

property.

10
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CLIENT

Milne Truck Lines

State of California,
Department of General
Services, Office of the
State Architect

Schurgin Development

White, Swallow and Co.

PROJECT TITLE

Site assessment and
remedial actions prior to
sale of properties

PCB Consulting Services -
Northern California

Environmental audit of
proposed shopping center

Hazardous Waste
Investigation

11

PROJECT DESCRIPTION

Conduct complete site
evaluations for the
presence of leaks or
spills for underground
tanks, The work has
included tank testing,
new fuel system design
and installation, removal
and remedial actions at
leaking tank sites, tank
monitoring system design
and installation.

Investigate electrical
equipment at various
state agencies to identify
equipment items
containing PCB and
PCB-contaminated
dielectric fluids. Assess
institutional reporting and
recordkeeping. Where
necessary, take samples
of dielectric fluids for
analysis.

Perform drilling, logging,
and sampling of ten on-
site borings. Perform
laboratory analyses of soil
samples to verify that
hazardous materials do
not exist on the site.
Prepare written report
for submittal to Chase
Manhattan Bank for
approval.

Sample subsurface soils
and analyze for
hazardous waste
components.




CLIENT

Torrance Industrial
Redevelopment Agency

EnviroGroup
Stonestown Mall

Trammel-Crow
Company

Sand Dollar
Development

PROJECT TITLE

Preliminary assessment of
groundwater contamination

Environmental assessment

at two sites in Stonestown
Mall

Preliminary site assessment
of oil well property

Hazardous Waste
Investigation

12

PROJECT DESCRIPTION

Conduct on-site
investigation to determine
possible sources of
groundwater
contamination. Drill four
on-site borings to
monitor groundwater
depth, flow, and level of
contarnination.

Conduct test boring,
chemical testing and
contamination assessment
at former auto
dealership.

Perform site investigation
to determine the extent
of surface and subsurface
contamination from
petroleum hydrocarbons
that may have leaked
from the well into
surrounding soils.

Perform preliminary
hydrogeological
assessment to determine
the presence and/or
extent of hazardous
waste constituents,
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‘ CLIENT PROJECT TITLE PROJECT DESCRIPTION
MKB Industries Design of Air Injection Prepare construction
System, Ramada Inn Hotel documents including

| facilities plans and specifications

for an air injection
system to protect
Ramada Inn Hotel
facilities from landfill gas
migration from adjacent
former organic refuse
disposal site. Following
design observe
construction, perform
initial start-up and
balancing, and
certification of system

| construction.
I Trammel-Crow Landfill Gas Control Design, construct, and
! Company Design and Construction operate an air injection

system to protect a new
industrial building in
Commerce, California,
from methane migration
from an adjacent inactive
landfill. The system is to
consist of 30 injection
wells, blowers, and
monitoring, automated
detection and alarm

facilities.
Duke, Gerstel, Shearer Interior Gas Investigation Conduct a survey of the
& Bregante of 13 houses interiors of 13 houses to

determine hydrocarbon
levels, The houses are
located in an area
reported to overlay fill
soils containing
decomposing organic
materials.

13




CLIENT PROJECT TITLE PROJECT DESCRIPTION
John Alexander Preliminary site Drill 4 on-site borings to
Company investigation at Fry Steel 20 feet. Retrieve soil

site samples to determine if

the site contains any
hazardous materials.

14




TABLE 2 - SELECTED SCS PROJECTS RELATED TO UNDERGROUND
STORAGE TANK ASSESSMENT AND DESIGN

CLIENT

Kraft, Inc.

Crumpler and Kruger
Commercial Real Estate

Monterey County

Trammel - Crow
Company

U.S. Environmental
Protection Agency,
Office of Solid Waste,
Economic and Policy
Analysis Branch

PROJECT TITLE

Environmental Support
Services

Fuel Tank Area
Contamination
Investigation

Precision Tank Testing

Preliminary Site
Investigation to determine
the presence of fuel-
related contaminants in
soils from underground
storage tanks,

Analysis of Hazardous
Waste Storage in
Underground Tanks

15

PROJECT DESCRIPTION

Assist client with
underground siorage tank
problems at several
prospective new purchase
sites.

Conduct subsurface soil
investigation and
chemical analyses as
required for preliminary
assessment of
contamination from
underground tanks.

Perform Horner EZY-
Chek tests on 30 fuel
and oil tanks in
Monterey County.

Perform drilling of 8
exploration holes;
retrieve soil samples and
analyze for fuel and
related constituents.

Develop and apply risk
& cost models to support
regulatory impact
analyses for pending
federal regulations of
underground tank storage
for hazardous waste.




CLIENT

Gelco Leasing, Inc.

Department of the
Navy, Public Works
Department, Pacific
Missile Test Center,
Point Mugu, CA

Research Consultant
Consortinum

Buchalter, Nemer,
Fields, Chrystie &
Younger

Merced County

PROJECT TITLE

Site assessment prior to
purchase - Freight
Terminal

Testing of underground
fuel tanks on San Nicolas
Island

Comments on proposed
underground tank
monitoring regulations

Underground tank
Inspection program

Conduct remedial design
investigation at leaking
UST site.

16

PROJECT DESCRIPTION

Perform subsurface
investigation to detect
possible site
contamination, tank
precision testing,

Test six underground fuel
storage tanks for leakage.

Research and prepare
comments on
underground tank
monitoring regulations
proposed by the
California Water
Resources Control Board.

Prepare master plan to
investigate potentially
leaking underground
storage tanks. Obtain
plot plans, determine
exact tank locations and
propose drilling and
sampling plan for
approval by Regional
Water Quality Control
Board.

Drill and sample several
test borings and wells at
a Jeaking gasoline tank
site; prepare site
remedial design, support
County in
implementation.



CLIENT

Golden Grain Macaroni
Company

U.S. Environmental
Protection Agency,
Industrial
Environmental Research
Lab (for the Office of
Solid Waste, Hazardous
and Industrial Waste
Div. - Washington, DC)

Bureau of Engraving
and Printing

PROJECT TITLE

Manteca Bean Company -
Warehouse Fuel Tank
Assessment

Assessment of the
Technical, Environmental
and Safety Aspects of
storage of hazardous waste
in underground tanks

Design of Hazardous
Materials Product Storage
Area

17

PROJECT DESCRIPTION

Following removal of
three underground tanks,
fuel was identified
beneath a gasoline tank,
remedial action
investigations are on-
going, sale of property is
planned pending cleanup.

Evaluate the use of
underground tanks for
storage of hazardous
waste, including
characterization of tanks,
assessment of current
storage practices, review
of existing studies
regarding damage and
spill events, and current
management practices
comparison of safety
aspects to environmental
considerations, evaluation
of current leak testing
methods, and preparation
of potential management
alternatives.

Provide consulting
services for site
investigation and design
of hazardous product
storage area and
dispensing facilities,
Includes study of
alternatives for storage
methods, fire protection,
lighting, and security
systems.




CLIENT

Kraft, Inc.

Petroleum Contractors

PROJECT TITLE

Site Assessment -
Chehalis, Washington

Underground Tank
Investigation at Flying
Tiger Terminal

18

PROJECT DESCRIPTION

Evaluate potential

environmental liability of

abandoned underground

storage tanks:

- obtain brief history of
site

- obtain preliminary
geology information to
determine depth to
groundwater

- selectively place
borings and take soil
samples

- analyze samples for
fuel-related
constituents

- assess data and make
recommendations.

Perform geological and
hydrogeological
investigations into a
leaking underground
gasoline tank.
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SECTION 1

INTRODUCTION

This statement of qualifications is presented to demonstrate SCS Engineers (SCS)

capabilities in the planning, engineering and implementation of underground storage
tank programs,

SCS was founded in 1970, and has grown to a staff of over 100 environmental
professionals. The corporate headquarters is located in Long Beach, California.
Additional offices are located in the Bay Area at Dublin, California; Seattle,
Washington; Covington, Kentucky; and Reston, Virginia in the Washington, D.C. area;
Phoenix, Arizona; Tampa, Florida; and Upper Nyack, New York.

SCS is staffed with engineers, geologists, scientists, economists, vrban planners and
other professionals with wide ranging experience in environmental, civil, mechanical,
chemical, geological, geotechnical, cost and systems engineering. The company’s
expertise is devoted to solving those environmental quality and pollution control
problems that affect us today and to prevent their occurrence in the future.

SCS support services include an extensive research library, reproduction capabilities,
laboratory (chemical and soils) facilities, and data processing equipment necessary 1o
complete our diverse waste management and underground storage tank assignments.




!
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SECTION 2

SCS EXPERIENCE AND QUALIFICATIONS

INTRODUCTION
Routine services offered by the firm include:
- underground tank system audits, site evaluations
- tank monitoring plans formulated and submitted to regulatory agencies

- design and installation of monitoring devices including wells, sensors, leak
preventors, etc.

- precision tank testing

- preparation of operation and maintenance manuals for monitoring systems

- tank closure plan preparation, supervision and coordination of removal and
replacement, removal only or retrofit projects

- site cleanup and remedial action
i

- regulatory compliance and permitting aspects of waste management

- air pollution abatement

- hydrogeologic investigations

- environmental impact assessment

- wastewater/water pollution abatement

- prototype pollution abatement equipment design and evaluation.

- physical and chemical sampling, testing, and analysis,
SCS specializes in projects requiring expertise in all aspects of pollution control and
process residuals monitoring, sampling, characterization, storage, treatment,

reuse/recovery, and disposal. A key element in the implementation of waste
management plans in these projects is an assessment of the associated costs.
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UNDERGROUND STORAGE TANK INVESTIGATIONS

SCS Engineers is currently engaged in both national and Jocal underground storage
tank investigations encompassing a diverse variety of scientific disciplines. The staff
of professionals at SCS has exceptional knowledge and experience with respect to tank
storage of hazardous materials. This expertise is broad, extending from design of tank
storage facilities to assessments of hazardous waste storage practices and
state-of-the-art subsurface monitoring methods. The firm is nationally recognized for
its work on underground storage of hazardous materials, such as tank facilities design,
development and implementation of leak detection programs for such facilities, site
investigation, underground contamination characterization and assessment, and design
of remedial action programs. This specialized experience is combined with our
thorough knowledge of existing and proposed underground tank regulations. The
following brief presentation describes our level of involvement in these studies,

National Level

SCS Engineers has been an active participant in projects which address potential
problems involving underground storage tank system leaks on a nationwide leve! for
clients such as the U.S. EPA, Department of the Navy, and Department of the Army.

The SCS offices in Reston, Virginia, and Long Beach, California, are currently
involved with the LUST survey which was originated by the EPA Office of Solid
Waste. This project emphasizes the documentation of underground storage tank leaks,
It is SCS’s responsibility to systematically compile, verify, and assess documents related

to any underground storage tank system releases of hazardous liquids within a 25-state
area.

The agencies and scientists working on this survey have gathered considerable
information regarding potential problems when hazardous substances are stored
underground. In addition, we are continually gaining expertise in the selection of
mitigation and soil and water decontamination measures.

Local Level

The Dublin and Long Beach Offices are presently under contract for projects with
private clients who have hundreds of underground storage tanks. These tanks range
in capacity from 500 to 40,000 gallons, and are fabricated from a variety of materials
including fiberglass and steel. Our scientists, engineers, and geologists are involved in
virtually every phase of the investigative process. The discussion below presents
factual examples of our overall involvement in these studies.
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Preparation of Work Plans

Each separate client’s needs are best served by a specific work plan addressing the
number of underground tanks, their respective location, tank contents, local and
site-specific geology, and governing state, county, and/or city regulations. Thorough

work plans are developed and discussed with the cognizant regulatory offices prior to
implementation.

Tank Integrity Testing

Three types of tank integrity testing are typically approved by local authorities:
Petro-Tite, Horner EZY-Chek, and Hunter Leak Lokator. We have experience with
all three. Each has its own advantages and disadvantages including ease of use,
compatibility with tank contents, accuracy, and cost. We currently operate the Horner
System in-house, but routinely apply other devices where appropriate. Occasionally,
due to site design uncertainties or operational failures, tank isolation is necessary to
identify a "failing" test rate or to clarify inconclusive test results. We routinely arrange
for these services through pre-qualified subcontractor firms.

Site Geology and Hydrogeology

Prior t0 most investigations, preliminary geological information is gathered and
assessed. Such initial data include general types of sediments/deposits, approximate
depth to known aquifers and perched water tables, general direction of ground water
flow, soil types and other geotechnical information.

Drilling

SCS Engineers has worked with many drilling companies in California and across the
United States, and is very knowledgeable about the types of rigs available and their
selected uses. We have worked with bucket augers, air and mud rotary, diamond
core, hollow stem augers, etc. Most of the underground tank work has been with
hollow stem (8-and 10-inch) augers to facilitate taking undisturbed soil samples for
geological evaluation and chemical analysis. We have used conventional vertical test
borings as well as slant drilling techniques.

Well Placement/Development

The installation of monitoring wells is a common occurrence in any underground tank
program, specifically vadose zone or backfill monitoring well installations and ground
water monitoring wells. SCS is a leading company in vadose zone monitoring
techniques. While the use of vadose zone monitoring may seem to be unproven with
respect to underground tanks, it is a technology that we have employed over the past
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15 years in ongoing projects at sanitary landfills for methane gas sensing and migration
control. Groundwater and vadose wells are placed such that leaks from tanks will be
detected early, thereby negating massive cleanup problems at a later date.

Design and Implementation of Monitoring System

Depending on local regulations and the client’s specific needs at a site, a long term

monitoring system is designed and installed. Some monitoring techniques we have
recommended and implemented include:

- vadose zone monitoring with vapor sensors or periodic sampling and analysis
- groundwater monitoring well installation, periodic sampling and analysis
- in-tank fluid level sensor with controller and printer for inventory control

- daily inventory reconciliation (SCS provides training and program  review
typically to site staff)

- periodic tank integrity testing
-  pipeline leak detectors

Tank Closure and Removal .

Where tanks clearly leak, cannot be repaired, or where various factors such as age,
marginal use or non-use make them candidates for removal, SCS has initiated many

closure and removal projects for clients. Specific tasks are required by law to remove
tanks including:

- closure plan preparation

- tank neutralizing

- tank and piping excavation

- backfill and compaction of excavation, repaving

- soil sampling and chemical testing

- coordination and tracking of tank, backfill and soi] disposal

- closure report preparation and notification to regulatory agency.
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Occasionally, local regulations allow for in-place filling of tanks where removal is

either dangerous, extremely expensive or where no possible environmental harm can
occur. :

Specific California UST projects performed by SCS Engineers are presented in
Appendix A.
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SECTION 3

PERSONNEL QUALIFICATIONS

SCS Engineers staff exhibits a broad range of expertise in the physical and engineering
sciences necessary to address the issues associated with product or waste releases from
tank systems.

SCS staff professionals include environmental, mechanical, industrial, chemical, process,
electrical, civil, and systems engineers; economists and cost analysts; chemists;
physicists; biologists; and environmental scientists. Through a combination of training
and experience, many of SCS’s staff members have acquired the multidisciplinary
backgrounds which are so valuable in environmental assessment work.

Presented below are capsule resumes of key personnel involved in underground
storage tank work.

John P. Cummings, Ph.D., R.EA., R.E.P., Project Director operates the Dublin office
of SCS Engineers serving the needs of our central and northern California clients. He
has conducted monitoring efforts throughout California and the mid-west, and is
familiar with soil and groundwater conditions in virtually all portions of the Western
States. In addition Dr. Cummings maintains contact with numerous key state and
local regulatory agencies in order to stay current on the application of specific tank
monitoring requirements, tank removals, and remediation in each part of the state
and across the country. Dr. Cummings is thoroughly familiar with remedial action
technology, having applied cleanup measures on numerous sites contaminated by fuel,
hydrocarbons, solvents and other hazardous substances.

In Dr. Cummings 30 plus years of experience, he has been involved in
groundwater-related studies and hazardous waste studies throughout the United States
and extensively in California, Texas, Ohio, and Michigan. For the past several years
he has been involved in underground storage tank efforts at approximately 150
different locations for petroleum/chemical companies, oil companies, freight firms,
laundry services, chemical manufacturers, and other tank owners.

Kent A. Madenwald, P.E., R.EA., R.EP., Senior Project Engineer, is a Professional
Engineer with over 30 years experience in the geological and engineering fields. For
SCS, Mr. Madenwald is the Project Manager for several clients overseeing the
planning and implementation of monitoring programs and annual testing compliance
for as many as 200 underground storage tanks in the State of California.
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Previous experience includes groundwater and pollution studies in oil field operations
resulting in brine collection and injection wells for a pressure maintenance program,
installation of a gas transmission and storage system including three compressor
stations and seven underground storage wells, and land reclamation studies for lignite
mines resulting in land reforestation and reduced leaching of soils into the
groundwater supply.

Kenneth V. LaConde, Project Director, has served as Project Director of major
underground tank investigation programs in Southern Californja. In addition, he is the
Director of the SCS Analytical Laboratory located in a separate facility in Long Beach,
California. Mr. LaConde established the SCS laboratory in Long Beach in 1975. He
1s currently leading the efforts on several projects involving leaking underground
solvent and gasoline tanks, both of which have resulted in highly contaminated soils
and groundwater. Carbon absorption treatment and air stripping are being employed
as remedial action measures.

Mr. LaConde’s experience includes research and bench-scale testing regarding the use
of powdered and granulated activated carbon (PAC) for removal of selected organics
from leather tannery wastewaters: evaluating the effects of biodegradation on chemical
preservatives used in fresh packing operations in the apple industry; removal of toxic
organo-tin from drydock wastewaters at Naval shipyards; and assessment of the degree
of hazard of surface impoundments for explosives.

Thomas Dong, Senior Project Engineer, provides SCS with technical and practical
experience in environmental chemistry and hazardous waste management. He has
been involved in many SCS projects related to hazardous waste characterization and
management. In addition, Mr, Dong is well versed in laboratory procedures and
instrumental analysis. His background in this field includes atomic absorption
spectrophotometry, gas chromatography, total organic carbon, infrared and UV/VIS
spectrophotometry.

Mr. Dong is currently working on several projects dealing with the problem of
underground storage tank leaks. He is evaluating the extent of lateral and vertical
contamination at a construction site. He is well acquainted with groundwater and soil
sampling techniques as well as air quality surveying using organic vapor monitors. In
addition, Mr. Dong is participating in an EPA-funded project to determine the extent
of local government intervention for regulating underground tanks. All 50 states plus
U.S. territories will be surveyed to determine the number of actual cases in each state.




$CS ENGINEERS —

Christopher G. Ward, Geologist/Tank Specialist, is a geologist with an extensive
background in the identification and control of fuel leaks from underground tanks.
He has conducted field investigations at fuel leaks and spills where extensive
contamination exists. He is very familiar with available remedial action technologies.
Mr. Ward is also a Certified Tank Tester using the Petro-Tite system and has
supervised large and small tank integrity testing programs.

Krishan K. Saigal, P.E., Chief Design Fngineer, has more than 20 years of
experience in the design of waste management facilities. He is responsible for
preparation, development, coordination, and drafting of engineering and financial
studies, reports, plans, and specifications.

Mr. Saigal has designed numerous chemical, fuel, and wastewater underground storage
tanks for waste treatment facilities. His responsibilities on these projects also included
preparation of the associated specifications, cost estimates, and O and M manuals.
For the U.S. Navy, Mr. Saigal is presently involved in testing existing underground fuel
storage tanks for leakage.

In addition, he was responsible for the preliminary design and engineering study of a
hazardous waste treatment facility for Beale Air Force Base, California; and design
of hazardous waste storage and disposa) facilities for the Environmental Protection
Corp. in Bakersfield, California.

Lori T. Tagawa, Field Geologist, has a diverse background in geology and
environmental hydrogeology. She has experience in designing and implementing risk
management assessments, including comprehensive geologic and hydrologic site
characterizations, ground water monitoring systems, and recovery programs. As a
geologist in Redondo Beach, California, Ms. Tagawa directed field studies assessing
the aerial extent and degree of ground water contarmination from leaking underground
storage tanks in several southern California locations.

Anne S. Childress, Geologist, has been involved in the preparation of monitoring work
plans for underground storage tanks. She has been involved in the removal, closure
and clean-up of a waste oil tank in Gardens, California. She has prepared cost
estimates for various clean-up programs.

Detailed resumes of the key personnel can be found in Appendix B,
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SECTION 4
SCS SUPPORT FACILITIES

CHEMICAL LABORATORY

The chemical laboratory is located in a separate facility in Signal Hill, California. This
facility houses Varian 2700 and 2400 Gas Chromatographs, a Perkin-Elmer 280 Atomic
Absorption Spectrophotometer, and various other spectrophotometric equipment in
an area isolated from the main wet chemistry laboratory. In addition to these
instruments, the Jaboratory is well equipped to perform analyses on water, wastewater,

sludges, soils, plants, leachates, and other types of samples. Laboratory capabilities
include;

o Gas chromatography ECD-, FID-, TCD-packed and capillary columns
interfaced with a HP 2900A Integrator

0 Atomic absorption and emission spectroscopy
o Total organic carbon (TOC)

0 Flameless AA analysis

0 Spectrophotometric methods

o Complete water quality analysis

0 Automated COD analysis

o [EPA and California CAM hazardous and toxic waste extractions/analysis
o Food research and analysis

o Physical and chemical soil analysis

0 Solid, liquid, and air sampling

0 Laboratory-scale treatment feasibility studies

o Landfill gas analysis including H,, He, CO,, N,,0,,CH, and other
hydrocarbons.
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The SCS Laboratory is directed by Mr. Ken LaConde, is approved by the California

Regional Water Quality Board, and is a State of California certified Hazardous Waste
Laboratory.

ENVIRONMENTAL MONITORING EQUIPMENT

SCS possesses most of the equipment necessary for site assessments at tank facilities.
Included are:

o Foxboro Organic Vapor Analyzer (OVA)

0

&

PhotoVac "TIP" organic vapor analyzer
HNN 101 organic vapor analyzer

Noncontaminating sample pumps and collection apparatus, personal sampling
pumps, dosimeters

Toxic gas detector, (absorbent) colormetric tubes

Combustible gas meters, vacuum/pressure gauges, ground water detection
meters '

Mobile gas chromatograph

FIELD EXPLORATION AND TESTING EQUIPMENT

0

Mobile Minuteman portable drill rig, capable of 30- foot, 3-inch-diameter
boring in areas inaccessible to larger drilling equipment

Various pumping, soil and water sampling equipment

- ISCO bladder pump with Teflon or poly lines

- submersible pump (4" wells) stainless steel, 1/2 HP
- Tri-Loc hand pump

- various trash, centrifugal pumps

- teflon, PVC, acrylic bailers

- "steam" cleaner with water tank and trailer

- water level sensors

- PH, conductivity, temperature probes

- Honda 110 or 220 volt portable generator
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- various portable storage tanks, controls and pumps
- band auger equipment

COMPUTER, LIBRARY AND PRODUCTION FACILITIES

Each SCS office maintains a computer center with equipment ranging from micro
computers to HP 3000 minicomputers with ancillary devices. The computer systems
support multilevel security, which is based on organizational structure of accounts,

groups and files. Data is stored for complete integrity and privacy of client
information.

Each SCS office has access to the main technical library located in Long Beach which
contains over 30,000 volumes (along with its own in-house library). Additionally, the

offices have unlimited use of the fine technical university libraries located in their
area.

All SCS offices are equipped with a modern production department staffed with
well-trained personnel.




CLIENT

STATE OF CAL!FORNMIA,
DEPARTHMENT OF
CORRELTIONS
SACRAMENTO, CA
SUBLONTRACTOR TO:
ERNST AND YOUNG
SACRAMENTO, CA

COUNTY OF MERCED,
PUBLIC WORKS DEPARTMENT
MERCED, CA

COUNTY OF MERCED,
DEPARTMENT OF
PUBLIC WORKS
MERCED, CA

COUNTY OF MONYEREY
SALINAS, CA

WINTERS COMPANY
SAN JOSE, CA

VIKING FREIGHT SYSTEM
SAN JODSE C
#p ;

VIKING FREIGHT SYSTEM
SAN JOSE, CA

VIKING FREIGHT SYSTEM
SAN JDSE, CA

VIKING FREIGHT SYSTEM
SAN JOSE, CA

VIKING FREIGHT SYSTEM
SAN JOSE, CA

VIKING FREJGHT SYSTEM
SAN JOSE, CA

UNDERGROUND STORAGE TANKS PROJECTS

IN CALIFORNIA 1987-B9

PROJECT TITLE

HAZARDDUS MATERIALS PRACTICES
EVAULUATION (0189283)

UNDERGROUND TANK INVESTIGATION
(0387001)

MERCED COUNTY - TASK 58
(0387001-02)

TANK TESTING - MONTEREY
COUNTY, CALIFORNIA (0387005)

WINTERS COMPANY - DALY CITY
¢(038700%)

VIKING FREIGHT - MONIORING
(0387010)

UKDERGROUND TANK INVESTIGA-
TION - SALINAS, CALIFORNIA
(03B7010-01)

VIKING - SAN LEANDRD
(B387070-02)

GROUNDWATER MONITORING -
EUREKA, CALIFORNIA
(0387010-30)

ARKNUAL TANK TEST - GARDENA,
CALIFORNIA (0387010-33)

VIKING - PETALUMA, CALIFORNIA
(0387010-42)

PROJECT DESCRIPTION

EVALUATE HAZARDOUS MATERIALS
STORAGE AND KANDLING PRACTICES
AT DEPARTMENT OF CORRECTIONS
STATE PRISON FACILITIES. GA-
THER INFORMATION THROUGH SITE
VISITS AND QUESTIDNNAIRES.
IDENTIFY AREAS OF NON-COMPLI-
ANCE WITH REGULATIONS AND
STANDARD PRACTICES AND RECOM-
MERD IMPROVEMENTS.

REVIEW EXISTING DATA AND GA-
THER SOIL AND GROUNDWATER
DATA. PREPARE WORK PLAN FOR
THREE SITES WHERE UNDERGRODUND
TANKS BAVE BEEN PREViOUSLY
PULLED. CONDUCT TEST PIT WORK,
HAND AUGER HOLE({S), TEST
BORINGS, INSTALL MONITORING
HELLS, ANALYZE SOIL AND WATER
SAMPLES AND PREPARE ENGIKEER-
ING REPDRT. PREPARE CLEAN-UP
PLANS.

PERFORM FEASIBILITY STUDY AND
DESIGN OF A REMEDIATION PFRO-
GRAM FOR FUEL RELEASE PROELEM
AT THE CENTRAL FIRE STATION.

PERFORM PRECISION TANK TEST
DF 33 TANKS FOR THE PARK,
PUBLIC WORKS AND BUILDING
AND GRDUNDS DEPARTMENTS.

PERFORM SAMPLING AND ANALYSIS
OF ONE VADOSE WELL THREE TIMES
PER YEAR FOR THE WASTE DIL
TANK AT THE DALY CITY
FACILITY,

PERFORM SAMPLING AND ANALYSES
OF GROUNDWATER MONITORING
WELLS ON A OQUARTERLY GR SEM]-
ANNUAL BASIS AT VARIOUS SITES.

DEVELOP AN UNDERGROUND TARK
MONITORING WORKPLAN AND SUBMIT
TO MONTEREY COUNTY.

DEVELOP AN UNDERGROUND TANK
MONITORING FLAN AND SUBMIT
TO ALAMEDA COUNTY.

PERFORM SEMI-AWNNUAL SAMPLING
AND ANALYSIS OF TWO GROUND-
WATER MORITORING WELLS.

FERFORM ANNUAL PRECISION TARK
TEST ON TWO UNDERGROUND TANKS
AT THE GARDEKA SITE., REPORT
RESULTS TO CLIENT.

PROVIDE SEMIANNUAL WATER SAM-
PLIKG AND ANALYSIS OF SEVEN
GROUNDWATER MONITORING WELLS.




CLIENT

GOLDEN GRAIN FODDS
SAN LEAKDRO, CA

YELLOW FREIGHT SYSTEM
OVERLAND PARK, KS

YELLOW FRE1GHT SYSTEM
OVERLAND PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAND PARK, KS

YELLOW FRETGHT SYSTEM
OVERLAND PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAND PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAND PARK, K$

YELLOW FREIGHT $SYSTEM
OVERLAND PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAND PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAKD PARK, KS

YELLOW FREIGHT SYSTEM
OVERLAND FARK, KS

ENVIRDGROUP
LAFAYETTE, CA

VERL’S CONSTRUCTION
CASTRO VALLEY, CA

VARIDUS CLIENTS
DUBLIN, CA

ENVIROGROUP
LAFAYETTE, €A

IN CALIFORNIA 1987-89

PROJECT VITLE

ODOR/SHEEN TESTS - SAN LEANM-
DRO, CALIFORNIA (0387011

YELLOW FREIGHT - DAKLAND,
CALIFORNIA (0387012-01)

YELLOW FREIGHT - SOUTH SANM
FRANCISCO (D387012-02)

YELLOW FREIGHT - SUKKYVALE
(0387012-08)

YELLOW FREIGHT - SACRAMENTO
(0387012-44)

YELLOW FREJGMT - BARSTOW
(D3B7012-45)

YELLOW FREIGHT - FRESND
C0387012-47)

YELLOW FREIGHT - FONTANA
(03B7012-48)

YELLOW FREIGHT - GARDENA
(0387012-49)

YELLOW FREIGHT - ORANGE
(0387012-54)

YELLOW FREIGHT - SRLINAS
(0387012-58)

UNDERGROUND STORAGE TANK
ASSESSMENT - SAN FRANCISCO
(03870156}

VERL'S CONSTRUCTION (0387017)

MISCELLAKEOUS TANK TEST
PROJECTS (D3870%99)

GAS STATION (03B8002)

UNDERGROUND STORAGE TAWKS PROJECTS

PROJECT DESCRIPTION

PERFORM WEEKLY ODOR/SHEEN
TESTS AND RECORD WATER LEVELS
ON THREE GROUNDWATER MDN]TOR-
ING WELLS.

PERFORM WELL SAMPLING, CHEMI-
CAL ANALYSIS AND TANK TESTING
AT THE DAKLAND FACILITY. MAY
LEAD TO BORINGS AND CLOSURE

OFf ONE TANK. COMPLETE COKTAMI-
NATION REMEDIATION PRDGRAM.

SEMI-ANNUAL WATER SAMPLING,
ANALYSIS AND REFORT ON THREE
GROUNDWATER MONITORING WELLS,

CONDUCT A SITE INVESTIGATION,
PRECISION TEST TWOD TANKS, AND
PERFORM REMEDIAL ACTIONS, IF
RECESSARY.,

PROVIDE ANNUAL TANK TESTING.
PROVIDE ANNUAL TANK TESTING.
FPROVIDE ANNUAL TANK TESTING.
PROVIDE ANNUAL TANK TESTING.
PROVIDE ANNUAL TANK TESTING.

PROVIDE ANNUAL PRECISION TANK
TEST.

FPERFORM AKNUAL PRECISION TANK
TESTING.

COKDUCT SITE ASSESSMENT AT
UKDERGROUND TANK SITE PRIOR
TO SITE SALE OR RELEASING BY
OWNER. DRILL 3 TEST BORINGS
TO AN ESTIMATED 30 FEET,
PERFORM CHEMICAL TESTING,
AND EVALUATE EXTENT OF SUB-
SURFACE CONTAMINATION.

COLLECT SOIL SAMPLES AND HAVE
ANALYSES PERFORMED AFTER TANK
REMOVALS AT VARIOUS BAY AREA
SITES. h

FERFORM ONE-TIME TANK TEST
EFFORTS FOR VARIOUS TLIENTS
IN CALIFORKIA.

SAMPLE AKND ANALYZE SODIL AT
SI1TE 70 DETERMINE EXTENT OF
CONTAMINATION. :




UNDERGROUND STORAGE TANKS PROJECTS
IN CALIFORNIA 19B87-B89

CLIENT PROJECT TITLE FROJECT DESCRIPTION
COUNTY OF NEVADA UKDERGROUND STORAGE TANK EVALUATE TEN UNDERGROUND STOR-
NEVADA CITY, CA SERVICES (0388035) AGE TANKS. PERFORM ONSJTE E-

VALUATION AND PRECISION TEST-
ING. PREFARE REPORT OUTLINING
RECOMMENDATIONS FOR REMEDIA-
TION AND LONGTERM MON]TORING

PLANS,
VERL’S CONSTRUCTION VERL‘S CONSTRUCTION, INC, GENERAL UST AT VARIOUS SITES.
KAYWARD, CA (0388038)
VERL’S CONSTRUCTION UNDERGROUND TANK REMOVALS PROVIDE SITE SUPERVISION AT
HAYWARD, CA (0388038-01) VARIDUS SITES, INCLUDING SAM-
PLE COLLECTION AND ANALYSES
AND PREPARATION OF REPORTS.
LABORERS TRAINING FUEL OIL SPILL, SAN RAMON, INVESTIGATE AND REMEDIATE 200-
CENYER CALIFORNIA (03BBOLI) GALLON DIESEL FUEL SPILL,
SAN RAMON, CA -
i PROCESS CONSTRUCTION UNDERGROUND GAS TANK PERFORM EXPLORATION AND
‘ HAYWARD, CA LEAKAGE (03BB044) REMEDTATION OF CONTAMINATION

RELATED TO UNDERGROUND GAS
TANK LEAKAGE.

PURE GRO COMPARY REMODVAL OF HAZARDOUS MATERIAL WRITE INSTRUCTIDNS FOR DE-

SACRAMENTO, CA STORAGE TANKS - VISALIA, STROYING THREE SODIUM CHLORATE
CALIFORNIA (D3BB04E) TANKS. OBTAIN AND ANALYZE
THREE SAMPLES FOR PRODUCT
IDENTIFICATION.
LANDMARK DEVELOFMENT KENYON PLACE UNDERGROUND TANK DESTGN UNDERGROUND STORAGE
CUPERTINO, CA REMOVAL - SANTA CLARA, TANK REMOVAL. TAKE SAMPLES
CALIFORNIA (0389041-01) FROM BENEATH TANK AS REQUIRED

BY CITY/COUNTY ORDINANCES.
HAVE SOIL ANALYZED FOR DJESEL.
PREPARE REPORT WITH FINDINGS,
SUMMARY AKD RECOMMENDATIONS
FOR REMEDIATION, IF REQUIRED.

1. C. F. LABORATORY SERVICES (L&BBDIE) PERFORM MISCELLANEOUS ANALYSES
STUDID CITY, CA ON WATER SAMPLES.
HANEY COMPANY UNDERGROUND STORAGE TANK SUPERVISE REMOVAL OF UNDER-
SIGNAL HILL INVESTIGATION (0688022) GROUND TANKS AND PERFORM
LABORATORY ANALYSES AS
REQUIRED.
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CLIENT

LABORERS TRAINING
CERTER
SAN RAMON CA

WEST COAST TANK
CAMPRELL, CA

PURE GRO LOMPANY
WEST SACRAMENTD, CA

LADBROOK RACING, INC.
LIVONIA, MI :

DEPARTMENT OF THE ARMY,
SACRAMENTO DISTRICY,
CORPS OF ENGINEERS
SACRAMENTO, CA

DEFPARTMENT OF THE ARMY,

" SACRAMENTO DISTRICT,

CORPS OF ENGINEERS
SACRAMENTO, LA

CALIFORNIA OFFICE DF
THE STATE ARCHITECT
SACRAMENTO, CA
SUBCONTRACTOR TO:
YEI ENGINEERS
HAYWARD, CA

HERTZ PENSKE
READING, PA

RERTZ PENSKE
READING, PA

UNDERGROUND STORAGE TANKS PROJECTS

IN CALIFORNIA 1987-8%

PROJECT TITLE
LABORERS TRAINING CENTER
(038B005)

WEST COAST TANK - TAXI-TAXI
{D388019-01)

PUREGRD €O - TRACY (0388022)

GOLDEN GATE FIELD FHASE {I;
ALEANY,CALIFORNIA (0388023-01)

UNDERGROUND STORAGE TANK
REPLACEMENT, REMOVAL, SITE
REMEDIATION - ODAKLAND ARMY
BASE (D388028)

SOTL . SAMPLING AND REMEDIATION
AND RESTORATION PLAN - OAKLAND
ARMY BASE (038B028-01)

OPEN END UNDERGROUND STORAGE
TANK SERVICES - NORTHERN
CALIFORNIA (03B8029)

UNDERGROUND TANK REMOVAL
(0385034)

UNDERGROUND TANK REMOVAL -
SAN LEANGROD, CALIFORNIA
(D388034-01)

PROJECT DESCRIPTION

OBTAIN PERMIT TO REMOVE 58&0-
GAL GASDLINE TANWK. COLLECT
SAMPLE FROM TANK AREA. ANALYZE
SAMPLE. DISPOSE OF TANK,
REFORT RESULTS.

CETAIN EIGHT SOIL SAMPLES FROM
EXCAVATION UNDER FOUR TANKS.
ANALYZE FOR GASOLINE, LEAD AND
WASTE OTL., REPDRYT RESULTS TO
CLIENT PUSSIBLY RESULTING IN
INSTALLTION OF GROUND WATER
WELLS.

SUPERVISE THE REMOVAL OF A
550-GAL UNDERGROUND STORAGE
TANK AT THE TRACY FACILITY.
COLLECT SOIL SAMPLE FROM EX-
CAVATION, ANALYZE ARD REPORT
RESULTS TO CLIENT.

TEST THREE UNDERGROUND STORAGE
TANKS. REVIEW BGRINGS ARD WELL
ANALYSIS FOR CONTAMINANTS IN
THE LOCAL AREA. COMPLETE A
SOIL GAS SURVEY OF THE INSTAL-
LATION. REMOVE LEAKING TANKS
IF FOUND,

PERFORM UNDERGROUND TANK TEST-
ING, DESIGN TANK REPLACEMENT,
PREPARE SPECIFICATIONS FOR
TANK REMOVAL AND DI1SPOSAL,
COLLECT AND ANALYZ2E SAMPLES,
BACKFILL, DESIGN CONTINUOUS
INVENTORY SYSTEM, AND DEFINE
REMEDIATION REQUIREMENTS,

CONDUCT SOIL BORINGS, COLLECT
AND ANALYZE SOIL AND/OR WATER
SAMPLES, PROVIDE PRELIMINARY
REMEDIATION PLAN AND RECGHMMEND
REMEDIAL ACTIONS.

PREFARE DESIGN DODCUMENTS. PER-
FORM DESIGN-RELATED SURVEY AND
INVESTIGATIONS AT ACTIVE AND
ABANDONED UNDERGROUND TANK
SITES ON STATE PROPERTY IN
NDRTHERN CALIFORNIA.

SUPERVISE REMOVAL OF UNDER-
GROUND TANKS AT TWO SITES: SAN
LEAKDRD AND SOUTH SAN FRANCIS-
CO. COLLECT SAMPLES AND ANA-
LYZE. PREPARE REFORT OF FIND-
INGS AND PROVIDE AKY RECOM-
MENDATIONS.

SUPERVISE REMOVAL OF UNDER-
GROUND TANKS. COLLECT SAMPLES
AND ANALYZE. PREFARE REPORT OF
FINDINGS AND RECOMMENDATIOKS.
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Education

B.S. - Central Michigan University, Mt. Pleasant, 1981

Geology

M.S. - University of Kentucky, Lexington, 1985

Geology

Post-Graduate - Californfa State University, los Angeles, 1986

Hydrogeology

Professional Licenses

Registered Geologist - California

Affiliations

Rational Water Well Association
Association for Women Geoscientists
South Coast Geological Society

Professional Experience

Ms. Childress has been involved in numerous SCS projects related to hazard-
ous waste characterization and management. Some of the projects she has
participated in are surmarized below:

-

7/8%/G

Designed and implemented comprehensive (geologic and hydrologic)
site characterizations, ground water monitoring systems, and recov-
ery programs, '

Directed field studfes assessing the areal extent of gasoline
plumes and degree of ground water contamiration from leaking under-
ground storage tanks (LUST). These studies involved retrieval and
enalysis of soil and water samples to further define contamination
sources.

Directed site assessment studies including site dinspection and
drilling programs to identify potential on-site hazardous waste
conditions.

Directed installation and development of well systems for monitor-
ing of ground water and emissions of gaseous vapors.

Involved in the coordination and implementation of cleanup and dis-
posal of contaminated soil and ground water at various hazardous
waste sites.
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= Produced cost estimates for various site assessment and cleanup
programs regarding underground tanks.

* Developed and implemented on-site soil treatment systems for con-
taminated soil including vapor extraction,

* Produced and implemented work plans for SWAT characterization of
southern California solid waste facilities.

* Directed and implemented 7large-scale underground tank investiga-
tions at various airport facilities. '

Ms. Childress has participated in certified health and safety programs in
compifance with OSHA Standard 29 CFR 1910.120. She is knowledgeable in
incident response operations, team functions, personnel safety, and field
equipment. Ms. Childress s able to recognize and evaluate potential chem-
ical and physical hazards and assocfated risks in field operations; discuss
and use of personnel protective eguipment such as respiratory protection
and protective clothing; use and interpret direct-reading instruments; and
examine and establish Standard Operating Safety Guidelines to ensure safe
and effective response operations.

7/88/G




SCS ENGINEERS —

JIOHN P, CUMMINGS, PH.D., R.EA.

Education

B.S. - Chemistry, Saint Michael's College, Winooski, Vermont

M.CE. - Environmental Engineering, University of Toledo, Toledo, Ohio
Ph.D. - Chemistry - University of Texas, Austin, Texas

J.D. - Law - University of Toledo, Toledo, Ohio

GRADUATE - Industrial College of the Armed Forces, Washington, D.C.
Affiliations

Sigma XI - RESA

American Chemical Society

American Society for Testing Materials

Governmental Refuse, Collection and Disposal Association.
National Solid Waste Management Association

American Bar Association

Phi Alpha Delta

Registrations and Certifications

Ohio Registered Attorney
California Registered Environmental Assessor

EPA Certified Asbestos Inspector and Management Planner
U.S. Board of Military Appeals Attorney

U.S. Department of Defense Certified Fallout Shelter Analyst
U.S. District Court Registered Attorney

40 Hour EPA Approved Hazardous Waste Operations Training

Professional Experience

Mr. Cummings brings to SCS over thirty years of experience, project management,
Planning, regulatory affairs, implementation of legislative programs and policies. He has
a strong background in hazardousfioxic waste management, pollution abatement
implementation, solid waste management, resource recovery and recycling, legal aspects
of OSHA and EPA litigation as well as product liability. He also has an extensive
technical background in chemistry, ceramic, paper, and plastic materials. He is a patentee.
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JOHN P. CUMMINGS (Continved)

Other experience includes:

o

G-

Legal counsel for several small businesses for environmental legal matters including
permitting, completion of abatement orders, and determination of compliance with
federal, state, and Jocal environmental regulation.

Manager, Environmental Affairs - Responsible for company environmental matters,
permitting, recycling, resource recovery, hazardous solid waste management. Prime
contact with customers and governmental agencies.

Legal Counsel, Owens-Tllinofs, Inc. - Responsible for all OSHA and EPA Compliance
and Litigation.

Engineered, built, managed, and evaluated the first resource recovery from Municipal
Solid Waste Plant for the EPA.

Developed hazardous material reduction programs for several production operations.

Performed recycling audits, system analysis, and source reduction programs for 15
facilities.

Director of analytical services for Owens-Illinois, Inc,
Consulting on resource recovery or recycling, utilization of waste products, hazardous
waste plans, handling, packaging, transportation and disposal of solid, hazardous and

toxic materials, legal counsel to several small firms, environmental audits.

Risk Management - Assess risks, claims, asbestos risks, approved settlement payi‘nents,

- organized insurance treaties.

Produced the County Hazardous Waste Management Plans for six Northern California
counties,

Developed the Environmental Impact Report for four Northern California county
Hazardous Waste Management Plans.

Developed risk assessment programs for two major industries.

Completed over 50 site environmental assessments and developed remediation actions
when required.

7/89
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THOMAS DONG

Education

B.S. - California State University, tong Beach, 1976
Zoology

M.S. - University of Southern California, 1879
Environmental Enginzering -

Affiliations

American Society of Limnology and Oceanography"
Institute of Environmental Sciences

Professional Experience

Mr. Dong provides SCS with strong technical skills and practica) experience
in environmental chemistry; assessment of solid and liquid hazardous waste
treatment, disposal, and management; toxicological effects of chemicals
used in organic chemical manufacturing industries; and a good working
knowledge of regulations pertaining to storage of hazardous materials in

underground tanks. Recent projects in which he has participated are shown
be low,

* Determining the extent of gasoline contamination at a construction
site located in the San Fernando Valley. Soil and water samples
were retrieved from eight on-site wells to locate the source and
volume of the gasoline plume. A portable OVA and draeger tubes
were used to determine Tevels of hydrocarbons being emitted into
the atmosphere. Recommendations for cleanup and/or removal of con-
taminated sofls/water have been submitted.

* For a major southern California paint company, he was involved in
initieting a leak detection program for underground tanks contain-
ing acetone and methyl ethyl ketone (MEK}. Drilling and sampling
are currently being accompiished to determine the extent of contam-
ination at the plant. Data will be submitted to the local Regional
Water Quality Control Board for review and recommendat ions.

* For EPA, he was d{nvolved in providing cost estimates for leak
detection and secondary containment for new and retrofit applica-
tions regarding underground storage tanks. This recent report is
currently being used as a basis for evaluating the economic cri-
terfa associated with upgrading current installations.

= Participation in a nationwide EPA-funded project to determine the
extent of Tocal govermnment intervention for regulating underground
storage tanks. A1l 50 states plus U.S, territories were surveyed
to determine the number of actual cases in each state.

5/85/UT
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Hazardous waste characterization of host temants at Viandenberg Air
Force Base, including an on-site interview with personnel to deter-
mine quantities and management practices.

Collection, storage, and transfer of PCBs ang PCB-contaminated
materials from more than 75 state institutions in California; study
recommended the best management and cleanup procedures.

Performing an industrial survey of users, manufacturers, and gen-
erators of hazardous materials in the San Fernando Valley, Califor-
nia, Best management practices were formulated to protect ground
water sources within the community.

Identifying potential synthetic 1ining materials that could be used
for upgrading utility waste disposal sites.

Developing ¢losure/post-closure plans for an Army munitions factory
located in Pine Bluff, Arkansas.

Team member for NEESA's NACIP study at Miramar Naval Air Station,
and Marine Corps Base Camp Pendleton. He was responsible for
gathering Information regarding past hazardous waste storage,
transfer, and processing operations. .
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KENNETH V. LACONDE, VICE PRESIDENT

fducation

B.S. - St. Mary's College, 1364
Chemistry

Affiliations

Institute of Food Technology
American Chemical Society

Registrations

California Registered Environmental Assessor {REA-01106)

professional Experience

Mr. LaConde joined SCS Engineers in 1974 with 14 years of experience in
private industry. Hr. LaConde provides SCS with proven technical expertise
in organic and inorganic chemistry. He has extensive experience in solid
and hazardous waste management, project management and administration,
municipal and industrial sludge management, chemical sampling and analysis,
industrial waste treatment and disposa), quality assurance systems, and
product development. Mr. LaConde currently manages most of SCS's projects
related to the management of Jeaking underground storage tanks, and is
responsible for SCS's analytical laboratory.

Mr. LaConde has Ted several SCS jnvestigations of leaking underground stor-
age tanks. For one project, the client encountered gasoline in ground
water while excavating for a major high rise project. Mr. talonde directed
efforts to identify the spill sources, and developed remedial actions
including ground water treatment with air stripping and activated charcoal.
This work was based on his eariier research using powdered activated carbon
to remove organic tin from drydock wastewater and organic pesticides from

apple wash water.

On another project, Mr. LazConde led investigations to establish the extent
of MEK, acetone, and lacquer thinner in soils and ground water due to leak-
ing tanks at a manufacturing facility. Remedial actions were also devised
under his direction.

Mr. LaConde has served as Project Manager on many maltimiltion dollar
research efforts including studies of wastewater effluent from the Canned
and Preserved Fruits and Vegetables Industry and the Miscellaneous Foods
and Beverages Industry.

He has also served as Project Manager for an EPA study of municipal waste-
water treatment sludge utilization and land treatment practices. During
this project, over 100 municipally operated sewage treatment plants and 48
ctate offices handling solid waste matters were contacted 1o locate nine

7/83/6
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KENKETH V. LACONDE (continued) 3¢S ENGINEERS —

study sites. Working closely with EPA and three nationally and interna-
tionally known soil scientists, the project team sampled sludges, soils,
and plants at each site for physical, chemical, bactericlogical, parasito-
Togical, and viral examination. Over 8,000 data points were statistically
assessed in terms of perceived and measured environmental impacts. Recom-
mendations for proper soil and sludge management practices were provided.

For the Tanners Council of America, Mr. LaConde directed a 5-year demon-
stration project to evaluate the environmental effects of disposing of tan-
nery sludges by land treatment.

As Llaboratory Director, Mr. LaConde currently supervises a modern facility
equipped with three gas chromatographs, a TOC analyzer, and an atomic
ebsorption spectrophotometer. The laboratory is currently engaged in many
research projects and investigations of site conditions at hazardous waste
disposal sites. Under Mr. LaConde's direction, the SCS laberatory conducts
EP toxicity tests per RCRA procedures, hazardous waste analyses per the
California Assessment Manual (CAM), and the identification and gquantifica-
tion of contaminants in soils and ground water.

Presentations and Publications

LaConde, K. V., and C. J. Schmidt. In-plant Control Technology for the
Fruits and Vegetables Processing Industry. Presented at the 7th
Annual Food‘wa;te Symposium, Atlanta, Georgia, April 1976.

Clements, E. V., C. J. Schmidt, and K. V. LaConde. Wastewater Characteri-
2atfon and Treatment Alternatives for the Fruit and Vegetable Process-
ing Industry. Presented at the 30th Purdue Industrial Waste Confer-
ence, May 8, 1975,

Otte, A. D., and K. V. LaConde. Environmental Assessment of Municipal
Sludge Utilization at Nine Locations in the United States. Presented
at the 8th Annual Conference on Food, Fertilizer, and Agricultural
Residues, April 28, 1978,

LaConde, K. V., C. L. Eaker, R. J. Lofy, and R. P. Stearns. A Preliminary
Assessment of Cadmium Additfon to Agricultural lands Via Commercial
Phosphate Fertilizers. Contract No. 68-01-4625, EPA Office of Solid
Waste, SW-708, September 1978,

taConde, K. V., R. J. Lofy, and R. P. Stearns. Municipal Sludge Agricul-
tural Utilization Practices - An Environmental Assessment. Contract
No. 68-01-3265, EPA Office of Solid Waste, Sw-709, September 1978.

LaConde, K. V. Study of Rum Distilling Waste Treatment and By-Product
Recovery Technologies. SCS Engineers, January 1979,

7/88/G
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KENT A. MADENWALD, P.E. REA.

Education

BS. - Lamar University, 1957
Geology/Mechanical Engineering

M.S. - University of North Dakota, 1962
Geological Engineering

Professional Licenses

Professional Engineer - Wisconsin
Registered Environmenta} Assessor - California
40 Hour EPA Approved Hazardous Waste Operations Training

Professional Experience

Mr. Madenwald brings to SCS over thirty years of experience in the geological and
engineering disciplines, Professional highlights include:

o

Project Manager for underground tank removal, remedial action and site closure
for Milne Truck Lines throughout the western United States. Site contamination
remediated in Reno, Nevada area terminal and ongoing ground water monitoring
implemented; major aeration completed at Phoenix, Arizona terminal.

Project Manager for underground tank monitoring and remedial actions for Yellow
Freight System at 16 terminals in the western United States. Tank removals, repairs,

retrofitting, tank integrity testing and large scale soil and groundwater remedial
actions have been performed.

Project Manager for various site assessments including a horse race track, city

redevelopment agency, chemical companies, Jending institutions, and oil field
operations.

Directed design and construction of varjous projects in Mobil refinery in St. Louis,
Missouri. Included were: redesign of coker heater; redesign of river barge unloading
and transmission system; rehabilitation of three - 100,000 barrel storage tanks; acted
as Chief Engineer on as needed basis.

Regional Geologist for Pure Oil Company in Western Canada doing wide area
stratigraphic studies, prospect evaluation, and wellsite supervision,
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KENT A. MADENWALD (Continued)

Ground water and pollution studies in oil field operations in North Dakota and
Canada, resulting in brine collection and injection wells for pressure maintenance

program. Gas studies to develop gas collection system and gas plant for sulfur
scrubbing.

0  Developed soil stabilization plan for commercial development. Included housing

septic tank drainage study and design. Resulted in sanitary sewer and small
treatment plant installation,

o  Slope studies of Missouri River for development of Lake Sacacawea in North
- Dakota.

0  Land reclamation studies for lignite mines, resulting in land reforestation and reduced
leaching of soils into ground water supply.

0  Project Manager for $42,000,000 gas transmission and storage system for Mississippi
River Gas Transmission Company. Resulted in increased throughput and eliminating
flow upsets. Included were three compressor stations and seven underground storage

wells.  System was put on-line within budget and one week from expected
completion. '

0  Directed design and construction of new filter cellars, ruh cellars, fermenting cellars,

and government cellars for Jos. Schlitz brewery in California. Also designed and
installed new C02 collection and purification system

Plant Engineer for Miller Brewing Company, Azuza facility. Project Manager for
Design and Construction of Utilities area for new Miller Brewery at Irwindale,
California. Project Manager for $10 million dollar N.I.C. budget.

0 Design and installation of wastewater treatment systems for major industrial laundry
firm, consisted of DAF, inclined plate settlers and ultrafiliration systems.

4] Plant layout, industrial engineering consultant for various corporate clients.

0  Chief Engineer for American Cryogenics, Inc. Designed and fabricated large (100

ton +) air separation plants, Designed and fabricated first high pressure {10,000
p-s.i.) trailers for NASA,

G - 7/89
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KRISHAN K. SAIGAL, VICE PRESIDENT

fducation

B.E. - Gujarat University, India, 1956
' Civil Engineering

M.S. - Case Institute of Technology, Cleveland, Ohio, 1959
- Civil Engineering ,

Professional Licenses

rProfessioha1 Engineer - New York, Ohio, Ca1ifofnia. and Arizona
Affiliatfons

 Water Pollution Control Federation

Professioha1 Experience

Mr. Safgal provides SCS with an extensive background in waste management,
sewage collection and treatment, and water pollution control. His profes-
sional experience includes preparation of plans and specifications for sew-
age collection systems, sewage treatment plants, water and sewerage facili-

ties, activated sludge plants, and pump stations. )

Prior to joining SCS, Mr. Saigal served as Project Manager/Department Head
at VTN Consolidated, Inc,, Irvine, California, During his 2 years at VTN,
he was responsible for the fol1ow1ng.projects:'

* Coordinetion of field and office work for the censtruction of a

water pollution control center for Aliso Water Management Agency
{AWMA),

* Preparation of a fevenue program for the city of Vacaville, Cali-
fornia. ' :

. Preparation of a cost allocation study for AWMA.

. Prepération'of an operation and maintenance manual for AWMA coastal
treatment plant. '

* Preparation of plans and specifications for 18 small sewage treate
ment piants in Saudi Arabia.

Other projects which are representative of Mr. Saigal's 22 years of experi-
ence include the following:

* Project Manager responsible for the design and preparation of plans
and specifications for a Tow-pressure sewer system for the towns of
Camberia, Pendleton, and Wheatfield, New York. :

10/88/6
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K. SRIGAL {continued)

Project Manager responsible for coordinating field and office work
for the construction of a water pollution control center in Niagara
County, New York.

Plans and specifications for a 14-mgd activated sludge plamt, in-
cluding tertiary treatment, sludge thickeners, thermal sludge con-
ditioning, vacuum filtration, and incineration for Niagara County
Sewer District No. 1, New York.

Plans and specifications for an interceptor and sewage treatment
plant for the village of Geneva-on-the-Lake, Ohio.

Plans and specifications for interceptors, force mains, and pump
stations for both Erfe County Sewer District No. 4 and the town of
Grand Island, New York.

Engineering report on the expansion of Easterly Sewage Treatment
Plant, Cleveland, Ohio.

Preliminary engineering report on sanitary sewerage system improve-
ments for the city of Troy, Ohio.

Pretiminary engineering report for sewage collection and treatment
faciiities at Conneaut, Ohio.

Preliminary report on advanced waste treatment facilities for
Southerly Wastewater Pollution Control Center, Cleveland, Chio.

Design of photographic wastewater treatment facilities.

Design and preparation of plans and specifications for landfill gas
recovery and migratfon control systems for numerous landfills in
California, Washington, and Maryland. :

Design and preparation of plans and specifications for Tandfill gas
collection and utilization to produce electric power at Oxon Cove
Landfi11, Cxon Hi11, Maryland.

Design and preparation of plans and specifications for four vehicle
wash facilities including sand-oil separators, water recycling, and
011 recovery at Fort Irwin, Californiea.
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LORI T. TAGAWA
Education

B.A., University of Colorado, Boulder, 1982
Geology

M.S., California State University, Long Beach
Geology (in progress)

Affiliations

Geological Society of America
Association of Women Geoscientists
National Water Well Association

Professional Experience

Ms. Tagawa brings to SCS a background in hydrogeology and geology; project
management; subsurface site and remedial {nvestigations: solid waste
assessment test (SWAT) proposal preparation and implementation, and final
report preparation; aquifer characterizatfon; secondary recovery of free-
floating petroleum products atop water table.

Ms. Tagawa has 5 years of experience in ground water hydrology, aquifer
characterization, and geochemical evaluations of hydraulic systems, with
specialization in the assessment of ground water systems beneath inactive
landfills, development and implementation of ground water monitoring plans,
including identification and remediation of Teachate plumes. She is expe-
rienced in the assessment and abatement of underground fuel and solvent
leaks including secondary product recovery, soil and ground water analysis,
and contaminated soil and ground water treatment and mitigation.

Specific project work includes the following:

- = Project Manager/Hydrogeologist for Water SWAT in Riverside, Cali-
fornfa. Project involved evaluation of existing ground water and
surface water conditions, recommendations for revised ground water
monitoring well network, and assessment of potential for leachate
generation at a recently closed landfill. Work included {mplemen-
tation of a recommended ground water monitoring network, including
drilling and completing 20 monitoring wells, ground and surface
water sampling, hydrogeologic analyses, and report preparation.

* Project Manager/Hydrogeologist for two Water SWATs in Oceanside,
California. Evaluated existing hydrogeologic data, field monitor-
ing of water levels and water quality to identify existing ground
water conditions and flow regime, and recommended sites and designs
for new ground water monitoring plan; assisted in development of
closure plan for this recently closed landfi1l. Work also involved
field reconnaissance to evaluate the local structural geology.

9/88/6
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Project Manager/Hydrogeologist for Water SWAT in Carson, Cali-
fornia. Evaluated local geology and review hydrogeologic data
obtained during previous investigations at this closed landfill
situated next to an abandoned petroleum refinery. Evaluation of
existing ground water monitoring system, delineation of petroleum
product plume, and development of remediation program.

Project Manager/Hydrogeologist involving an emergency investigation
of a JP-5 pipeline Yeak that spilled over 10,000 gallons of product
to the subsurface. Responsibilities included conducting all field
activities, interfacing with appropriate regulatory personnel, and
developing environmental impact assessment reports based upon geo-
logic and hydrogeologic parameters 1n compliance with local,
county, and state regulations.

Project Manager/Hydrogeologist for several (10) underground storage
tank compliance programs, Long Beach, Caltifornia. Preparation and
implementation of leak .detection programs, tank monitoring pro-
grams, and remedial action plans, Preparation of site investiga-
tion report for local and state agencies for the insurance of
proper permits for the storage of hazardous material underground.

Project Hydrogeologist initiating underground hazardous material
storage permitting requirements for a major corperation in Los
Angeles County. Work included definition of site geclogy and
hydrology, supervision of drilling and precision tank testing pro-
cedures, so0il and ground water collection, and installation of
water and vapor monitoring systems.

Project Manager for preconveyance audits for many facilities in
southern California. Assessment was conducted as part of land
acquisition procedures to assess facilities. Work involved facil-
ity walk through, drilling and sampling of borings, water sampling,
and final report preparation. Final report was used by clients to
reconsider purchase of properties.

Project Geologist involved in initiating leak detection programs
for several chemical companies in the Los Angeles area with under-
ground storage tanks containing acetone, methyl ethyl ketone (MEK),
napth spirit, isobutanol,  special hi-flash napth, wash thinner,
toluol, butyl cellosolve (£B), etc. Driiling and soil sampling was
done to determine the areal extent of contamination.

Hydrogeologist in recovery/pollutfon abatement project involving
recovery of free product (gasoline) on the water table and cleanup
of associated contaminated aquifer, Orange County, California.
Work included defining the extent and dynamics of the hgdrocarbon
plume, installing abatement system, monitoring the effectiveness of
the system through water level and product thickness measurements,
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ground water sampling and analyses, and maintaining contact with
all regulatory agencies. Preparation of monthly status reports for
the EPA and RWQCB.

* Hydrogeologist on other recovery/pollution abatement projects
{including soils mitigation) in Los Angeles, Orange, Riverside, and
San Diego Counties. :

» Hydrogeologist investigating a site in Hollywood, California, that
was contaminated with petroleum hydrocarbons from a service sta-
tion's leaking underground storage tanks. Work included installa-
tion of 40 vapor and ground water monitoring wells, obtaining soil
samples and water samples, ambient air monitoring, permitting, and
comunication with county and state regulatory agencies. Also
involved in the design of recovery and abatement system using dual
pumping and carbon adsorption technigues.

* Implemented a hazardous waste inventory and complfance assessment
for the Nevada Department of Transportation. Determined type and
amount of hazardous waste generated for 15 field maintenance sta-
tions. Current management and ultimate disposition of the sites
were also determined and recommendations were made according to
state and federal regulations. '

Geclogist in charge of drilling, logging, and completion of 15
landfill gas wells for the purpose of monitoring landfill gas
levels in overlying and surrounding properties in accordance with
state and local ordinances.

» Sampling and inventorying electrical equipment for the presence of
PCBs and PCB-contaminated materials from several state-owned insti-
tutions in California. Managed and processed data about physical
and chemical conditfons at over 1,500 locations and recommended
appropriate PCB management and cleanup measures.

Ms. Tagawa has participated in a certified health and safety program in
compliance with OSHA Standard 29 CFR 1910.120. She is knowledgeable in
;incident response operations, team functions, personnel safety, and field

equipment. Ms. Tagawa 1s able to recognize and evaluate potential chemical
and physical hazards and associated risks in field operations; discuss and
use personnel protective equipment such as respiratory protection and pro-
tective clothing; use and interpret direct-reading instruments; and examine
and establish Standard Operating Safety Guidelines to ensure safe and
effective response operations,

Publications

Tagawa, L. T. Standard Handbook of Hazardous Waste Treatment and Disposal.
(In Press.)
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CHRISTOPHER G. WARD

Fducation
B.A. - New England College, 1981, Geology

Professional Licenses

Professional/Certified Geologist, Arkansas, Florida, Virginia {pending)
Certified Petro-Tite Tank Integrity Tester :
Commonwealth of Virginia, Building Inspector (Residential and General)

Professional Experience

Mr. Ward has a solid background in geology and soils, hazardous waste inves-
tigations, geotechnical investigations, materials testing and dinspection,
environmental site assessments (ESAs), underground tank testing, and correc-
tive action design and construction for soil and ground-water contamination.

Typical project experience includes:

o Turn-key approach to an underground storage .tank (UST) leak. The
project encompassed the testing of two 10,000-gallon fuel oil tanks
and the identification of the leakage source, performance of a site
assessment, and development of a corrective action plan. Oversight
was provided for the installation of a ground-water treatment and
011 recovery system, including weekly monitoring of the system.

o Management of more than 300 Environmental Site Assessments for
public and private clients in five East Coast states, including pri-
mary client contact, cost proposals, supervision of site assess-
ments, soil borings, ground-water monitoring well instaliations, and
interpretation of laboratory analyses.

o Investigation of an UST leak for the Fairfax County (VA)} school
system including installation of monitoring wells, interpretation of
hydrogeologic data, design and implementation of a product recovery
system, and monthly monitoring reports.

o Primary author of SCS’s underground storage tank qualifications
package and Tecture series for business and property owners.

o Management of a polychlorinated biphenol (PCB) survey at a military
instailation in Virginia including development of procedures and
safety guidelines for conducting the survey, sampling of trans-
formers, development of a data base for final results, and a train-
ing procedures manual for use by other military installations and
SCS offices nationwide.
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CHRISTOPHER 6. WARD (continued)
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08/88/HS

Management of Spill, Prevention, Control, and Countermeasure (Spcc)

plans for businesses ip the Greater Washington (DC) metropolitan
area.

Performance of a site risk and remediation assessment and
development of a corrective action plan for.a product line Teak at a
service station in Harrisonburg, VA. The project included installa-

tion and monitoring of a free-product recovery system as part of the
initial abatement procedures. .

Permeability testing to include drilling test holes, performing slug

tests, determining soi) permeability, and predicting migration rates
for contingency plan petroleum spills.,

Permeability testing and monitoring well installation at a hazardous
waste spill site including rock coring and pressure permeability
packer tests to depths of 500 feet to Jocate permeable zones for

monitoring well design, and the installation of monitoring well
clusters,

Performance of ESAs including geophysical surveys, installation of
test and monitoring wells, and the performance of borehole geo-

physics and aquifer testing for the evaluation of hydrogeologic
parameters.

Management of an asbestos monitoring project incTuding development
of personal protection equipment and quidelines for onsite workers
at a construction site in northern Virginia where naturally-
occurring asbestos was encountered. Property boundaries and person-
nel were monitored for asbestos as part of 2 health and safety pro-
gram to meet county, state, and OSHA requirements.

Provision of engineering oversight for numerous UST removals
including bidding assistance to retain contractors for clients,
onsite contractor supervision, sample collection (soils and ground

water), analytical testing including field screening and Taboratory
analyses, and closure reports.
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SECTION 1

INTRODUCTION

BACKGROUND

SCS Engineers (SCS) is a consulting engineering firm specializing in the design,
development, and evaluation of solid waste management systems. Since 1970, 70
percent of our work has been in the solid and hazardous waste field, The firm’s
founders, Robert P. Stearns and E.T. Conrad, are landfill experts and professional
engineers registered in most states. Support staff include civil, mechanical, chemical
and environmental engineers, hydrogeologists, geologists, chemists, biclogists,
environmental attorneys, and computer specialists.

Solid waste management and landfill services offered by SCS include:

0 Solid waste management planning for municipalities, counties, regional
governments, and states.

o  Landfill siting, permitting, design, expansion, and closure.

0 Leachate and landfill gas migration monitoring and control.

0 Regulatory compliance, including California Subchapter 15 requirements, air
- and water solid waste assessment tests (SWATS), California Assembly Bill

2448 (Eastin) closure and post-closure requirements, California Assembly Bill

939 (Sher) Intergrated Waste Management Act of 1989, and EPA Subtitles
C and D. '

0 Transfer versus direct haul economic analysis,
0 Refuse collection productivity and cost assessments.

0 Waste transfer and resource recovery feasibility studies and design of
facilities.

0 Waste collection routing optimization,
o Market surveys for resource recovery and energy sales.

0 Solid waste quantity and composition assessments,

o Landfill gas recovery and emission control.




O Permitting, review, and design of facilities for waste disposal and treatment,

© Development of methods to reduce the amount of hazardous waste in
municipal solid waste landfills.

o Design of modular incinerator installations.

© Market surveys for energy and materials recovered from municipal refuse.

0 Development and implementation of recycling and source separation
programs.

The specific objectives of our assignments vary depending on the needs of a particular
client. SCS has conducted over 1700 solid waste design and study projects for private

and governmental clients since 1970. This work has established SCS’s prominence in
the field.

A construction support company, a division of SCS Engineers, called SCS Field
Services was formed in 1985 to support the growing demand to assist our clients in

the implementation of landfill gas and other solid and hazardous waste related
construction projects.

SCS solid waste management capabilities are described in greater detail in Section 2.




SECTION 2
CORPORATE EXPERIENCE

A description of SCS’s solid waste management capabilities is presented below. A list
of selected Solid Waste Management projects is provided in Table 2-1. Table 2-2
presents a partial list of cities where SCS has conducted solid waste collection projects.

SOLID WASTE MANAGEMENT PLANNING

SCS has been responsible for the preparation of many solid waste management plans

for cities, counties, regional governmental associations, and states. Such plans typically
include the following elements:

0 Identification of quantity and type of solid wastes generated.

0 Projecting the nature and amount of solid waste to be generated in the
future.

o Inventorying existing facilities and methods used to handle solid waste in a
given jurisdiction,

o Identifying current and projected laws and regulations that relate to waste
management practices.

¢ Defining the region’s criteria and needs for future waste management systems
in light of local physical conditions, regulations, and wastes to be handled.

o Identifying alternative waste management methodologies, including source
separation, recycling, waste-to- €nergy, composting, and lined landfills,

0 Evaluating the alternatives in terms of technical effectiveness, reliability,
cost, probability of public acceptance, and other factors.

o Developing recommendations for implementation, including associated
schedules and financing needs.

SCS recently worked with the California Department of Conservation to estimate the
current recycling rate of aluminum, glass, and plastic beverage containers, so that the
effectiveness of the California Bottle Bill program can be measured in future years.
We have recently conducted waste characterization studies in Burbank, Glendale,
Santa Barbara, and Pasadena, among many other such projects in the United States.

One goal of such studies is to determine the amount of household hazardous waste
in municipal solid wastes.



LANDFILL ENGINEERING

SCS has an excellent landfill engineering team which has successfully engineered over
100 landfills since 1970. SCS’s landfill engineering assignments typically involve many
clements, including: :

o Siting of new landfills.

o Design (including Jeachate and LFG migration and emission control).

o Operations plans.

o Preparation of permitting application packages and negotiations with
regulatory officials,

o Environmental impact assessment and preparation of Environmental Impact
Reports (EIRs).

o Closure/post-closure plans.
o Remedial action investigations and designs.

A major portion of SCS’s solid waste work involves sanitary landfill engineering.
Within the past several years, SCS has worked on prospective new landfills and
expansions to existing landfills in many California municipalities.

Virtually all our Jandfill projects entail evaluation and/or design of liner systems,
leachate and gas collection networks, and closure planning. Thus, we are very familiar
with current regulations and regularly deal with representatives of the Jocal Regional
Water Quality Control Boards and Air Pollution Control Districts, the California
Waste Management Board, and local enforcement agencies throughout California.

On the basis of this extensive "hands-on” experience, SCS has often been retained to
prepare design and operations manuals and to present training sessions. This
exposure has led to SCS’s participation on industry and government committees
charged with developing and/or commenting on new state and federal regulations that
control landfill siting, design, and operations, SCS professionals are frequently called
on to provide expert testimony on legal proceedings that relate to landfill issues.

SOLID WASTE COLLECTION ANALYSIS

SCS is nationally recognized for its refuse collection productivity assessments. The
firm has evaluated collection systems and equipment in virtually every state. This work




includes the following types of services:
o Evaluation of refuse collection operations,
0 Cost comparisons of alternative collection systems.
o Development and evaluation of collection alternatives, such as:
- Conversion from backyard to curbside collection;

- Reduction in collection frequency;
- Reductions in crew size.

o Evaluation of private versus municipal collection systems.

0 Recommendations to increase productivity.

SCS has performed waste collection, storage, transfer, and transportation projects for
a variety of municipal, regional, military, and private clients. Based on the experience
gained in the course of numerous waste collection projects, SCS has developed
computer models (PROCOL and COSTCOL) to aid in the allocation of TESOUICES

(vehicles, personnel, time) and routing of collection vehicles. These computer models
enable us to:

o Identify the optimal route length (number of stops).
o Balance workloads for collection crews,

O Select the optimal collection vehicle capacity.

o Compare/quantify savings possible by modifying service levels, changing crew
size, vehicles, etc,

o Estimate resources (crews/equipment) and support costs necessary to service
a community or service area.

The models form the cornerstone for an analysis technique developed and successfully
used by SCS at many locations throughout the United States.

TRANSFER STATION STUDIES AND DESIGN

SCS has conducted many projects involving transfer stations and other waste

processing facilities. Projects have ranged from preliminary designs and cost estimates
to final plans and specifications.




In a project for the Metropolitan Service District (MSD) of Portland, Oregon, SCS
developed a computer model to analyze alternative locations for transfer stations, and
minimize total haul distances. Total waste management costs were computed and
compared to those of the existing and alternative systems.

WASTE PRETREATMENT

Increasingly stringent discharge regulations have made it necessary to deal with
pollutants at the source. Waste treatment generally involves a process or processes
whereby the volume or toxicity is reduced, or the state (liquid, solid, or gas) is
changed. The treated waste can then be reused or disposed in a safer or more
cost-effective manner than the untreated waste.

SCS has designed waste treatment facilities, and is well qualified to evaluate unit
processes in all areas of physical/ chemical wastewater treatment; including piping,

pumping, clarification, storage, and recovery. Our experience includes chemical,
physical, and biological treatment processes as well as incineration.

RESOURCE RECOVERY/RECYCLING

An increasing portion of SCS work has been in resource recovery. Work in this area
includes the following:

o Economic analysis of resource recovery systems.

0 Development of source separation programs.

o Design of recycling facilities and systems.

0 Cost comparisons among alternative resource Tecovery systems.
0 Market surveys for materials and energy sales,

© Waste characterization and quantity estimates.

LANDFILL GAS ENGINEERING

To date, SCS has performed over 900 landfill gas (LFG) projects which can be
grouped into the following general topic areas:

0 Air quality and odor investigations/control.




0 LFG emission and migration investigation/control system design.
0 LFG recovery feasibility investigations.
o Recovery facilities design.

o Calderon air SWATS.

SCS is a leader in both research/development and design/construction efforts ajimed
at controlling and recovering LFG, and has developed several innovative gas detection
methods and designs to control subsurface gas movement. Over $400 million worth
of property is protected by LFG control systems recommended and designed by SCS.

SCS has hands-on experience in the containment and control of landfill fires. SCS

provides engineering, management and turn- key services. Typical tasks performed
include the following: |

0  On-site investigation and identification of landfill fire.
0 Plan and perform thermographic aerial surveys.
o Plan and perform on-site thermographic surveys,
© Analysis and interpretation of thermographic data.
O  Assess potential regulatory impacts (air, water quality, etc.).
0 Develop and implement boring and monitoring program.
0 Preparation and submittal of fire mitigation plan.
o Implementation of mitigation plans including:
- Injection of appropriate inert gases (€O, N.);
- Excavation and exposing of buried refuse;
- Installation of fire breaks;
- Addition of cover soil;

- Surface and subsurface flooding of impacted areas.

©  Ongoing monitoring and regulatory reporting.

0 Repair and regrading of site surface and affected subsurface area.



CALDERON - SWAT PROGRAMS

From the time these regulations were being developed through implementation, SCS
has assisted clients in meeting the technical requirements imposed by these laws.
Working with Regional Water Quality Control Boards and Air Pollution Control
Districts across the State of California, SCS has achieved air and groundwater SWAT
compliance for numerous sites throughout California. Air and water samples are
tested in the SCS Laboratory under very strict California Air Resources Board and

State Water Resources Control Board/California Department of Health Services
guidelines.




PERSONNEL QUALIFICATIONS

SCS employs a staff of engineers, geologists, hydrogeologists, chemists, and other
professionals who are versed in the practical aspects of solid waste management.
These personnel provide SCS with multidisciplinary teams which can respond to
specific project requirements. Whether field investigations or research efforts, SCS
Engineers has the right staff to fulfill the needs of the project.

Resumes of key personnel are presented in Appendix A.




TABLE 2.1

Selected Solid Waste Management Projects
in California and the Western United States

County of Sacramento,
Dept. of Public Works,
Solid Waste Management
Division,

Sacramento, CA.

City of Redding,
County of Shasta, CA.

County of San Luis Obispo,
San Luis Obispo, CA.

California Waste
Management Board
Sacramento, CA.

EVALUATION OF SOLID WASTE DISPOSAL
AND TRANSFER STATION OPERATIONS

Evaluate Sacramento County’s refuse transfer
stations and landfill operations, including short and
long-term recommendations for improved lower cost
performance.

JOINT SOLID WASTE MANAGEMENT STUDY/
ENVIRONMENTAL IMPACT REPORT

Joint city/county landfill siting study, including
geotechnical analysis, selection of a new site,
preliminary design, and EIR preparation.

ENGINEERING AND OPERATING PLANS FOR
LANDFILLS

Hydrogeological studies at three landfill sites, and
preparation of operational plans for three 3-ton per
day (tpd) landfills.

SOLID WASTE COMPOSITION SURVEY -
SAN FRANCISCO ARFEA

Characterized the solid waste in four major San
Francisco Bay Area waste sheds. Involved both
quantity and composition estimation, as well as
quantifying seasonal variation, determining per capita
waste generation rates (residential), and quantifying
solid wastes by source.

10




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects
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U.S. Environmental Protec-
tion Agency, Solid and
Hazardous Waste Research
Division,

Cincinnati, OH.
Subcontractor to:

Tanners’ Council of
America

Electric Power Research
Institute, Inc.,
Palo Alto, CA.

Southeast Regional
Commission,
Fresno County, CA.
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LAND TREATMENT OF TANNERY SLUDGE -
A FIELD DEMONSTRATION PROJECT,
SANTA CRUZ, CA

Evaluate potential use of tannery sludges as a

soil amendment on marginal soil for revegeta-
tion. Assess potential adverse impacts of

tannery sludge land treatment. Design sampling
program and perform laboratory analysis.

DISPOSAL OF POLYCHLORINATED BIPHEN-
YLS (PCBS) AND PCB-CONTAMINATED
MATERIALS

Prepare a PCB disposal manual by documenting
available PCB incineration and landfill technologies.
Evaluation and assessment of PCB production,
geographic distribution, storage facilities, and disposal
facilities and requirements were included.

ASSISTANCE IN PROCUREMENT OF FULL-
SERVICE RESOURCE RECOVERY FACILITY
SERVICES

Evaluation of technical proposals from competing
firmns for a 420-tpd waste-to-energy facility.
Negotiation with the selected firm on an agreement
for waste flow guarantees in exchange for revenue
sharing.

11




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects
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California Waste
Management Board,
Sacramento, CA.
Subcontractor to:

Arthur Young & Company

City of San Diego,
San Diego, CA.

County of San Bernardino,
San Bernardino, CA.

County of San Diego,
San Diego, CA.

—..-...—__.__.-.—__-.._—_—q—_———-..-__——_._..___—__——..‘__..-—_

__-.—-"-_—_—..__.—.——___—_-._——__————"'__———-.."'

INVESTIGATION OF MARKET FACTORS
LIMITING RECYCLING AND RESOURCE
RECOVERY

Literature review on factors which inhibit the
demand for secondary materials for three major
commoditities (secondary fibers, glass, and ferrous
metals) and three minor commodities (plastics, tires
and organics). Utilize findings to develop a
secondary materials market profile and to identify
actions to be taken by state agencies that will
increase the demand for these materials.

NORTH CHOLLAS SANITARY LANDFILL
PROJECT

Prepare final design plans and specifications, assist
client in obtaining all required permits/approvals
for 1,000-tpd landfill.

DESIGN PLANS FOR SANITARY LANDFILL

Engineering services for new 50-tpd sanitary landfill,
including geotechnical investigations, access road, site
improvements, drainage, and plan for staged landfill
construction.

DESIGN PLANS FOR BONSALL SANITARY
LANDFILL

Engineering services for 500-tpd sanitary landfill,
including subsurface investigations, access road, site
improvement, drainage, and plans for staged landfill
construction. Assistance in permitting provided.

12




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects

CLIENT PROJECT DESCRIPTION

Ventura Regional County SOLID WASTE MANAGEMENT CONSULTING
Sanitation District, SERVICES

Ventura, CA.

Assistance in implementation of a county-wide solid
waste management plan, encompassing sanitary
landfill site selection, preliminary design, and system

financing.
County of Riverside, EVALUATION OF ALTERNATE SOLID WASTE
Riverside, CA. DISPOSAL SITES AND TRANSFER
| STATIONS/EIR

Study of potential solid waste disposal sites, including
environmental impact assessment, citizen
participation, economic feasibility.

" County of Kern, LANDFILL SITE SELECTION AND DESIGN
Bakersfield, CA.

Perform geotechnical investigations of five alternative
sites and sclect one site. Prepare plans and
specifications for new 1,000-tpd Iandfill.

City of Industry, LANDFILL GAS CONTROL AND RECOVERY
Industry, CA. SYSTEM (ASCE Outstanding Civil Engineering
Achievement of 1981)

Subsurface gas investigation, feasibility and economic
studies for gas control and recovery system to serve
an industrial conference and exhibit center and
27-hole golf course complex on a 500-acre landfill.
Design, specifications, and construction inspection
provided for gas extractionfrecovery system to
recover 400 cubic feet per minute (cfm) of landfill
gas to provide space heating and hot water.

13




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects

City of Oceanside,
Engineering Division,
Oceanside, CA.

Watson Energy Systems
Los Angeles, CA.

Syufy Enterprises,
San Francisco, CA.

LANDFILL GAS MIGRATION CONTROL
SYSTEM

Provide complete plans and specifications to install
a landfill gas migration control system. Project
accomplished in three phases:

- Field investigation and preliminary design,

- Final design and permitting,

- Installation and start-up,

LANDFILL GAS EXTRACTION SYSTEM

Extraction and testing of landfill gas to ascertain
economic feasibility of full-scale recovery. Design
of landfill gas extraction system including 26 wells,
800 cfm compressor, and gas-cleaning facilities for
gas recovery and transport to adjacent oil refinery.

SIX-PLEX DRIVE-IN THEATRE, LANDFILL
GAS CONTROL SYSTEM

Subsurface monitoring at completed landfill to
identify need for gas controls for drive-in theatre
development. Designed forced gas extraction system
consisting of gas extraction wells, membranes,
barriers, and vents. Investigated feasibility of
medium-BTU gas utilization for electrical generation.
Performed design of gas extraction and utilization
system. Performed routine LFG control system
operations and maintenance.

14




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects

CLIENT PROJECT DESCRIPTION

City of Big Bear Lake, BIG BEAR VALLEY SOLID WASTE MANAGE-

Big Bear Lake, CA. MENT PLAN & ENVIRONMENTAL IMPACT
REPORT.

Assist in the development of a 15 year plan for
handling solid waste. Investigate existing practices,
develop cost estimates for alternative waste handling
systems and recommend an action plan. Identify
and evaluate alternatives for financing considering
possibilities of public or private ownership of
facilities. As part of a public participation program,
prepare news releases and organize public meetings
to discuss the plan’s elements.

MacDermid, Inc,, PERMITTING ASSISTANCE
Los Angeles, CA.

Assist chemical manufacturer/formulator with permits
for construction of a recycling facility for reclamation

of copper.
Department of Air Force, HAZARDOUS WASTE INVENTORY FOR
Headquarters, Space Division = VANDENBERG AIR FORCE BASE, CA, AND
Los Angeles, CA. ITS TENANTS

Compile hazardous waste inventory (solid and liquid
wastes) for 18 facilities at VAFB for both normal
and contingency conditions, assign EPA and
California Department of Health definitions to each
waste, combine hazardous waste inventory for the
host base with those for zll tenants,

i
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TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects
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Department of the Navy,
Construction

Battalion Center,

Civil Engineering Lab,
Port Hueneme, CA.

City of Long Beach,
Long Beach, CA.

U.S. Environmental
Protection Agency, Office
of Solid Waste,
Washington, D.C.

City of Beverly Hills,
Beverly Hills, CA.

FACILITY REVIEW OF OPERATING NAVAL
MODULAR STARVED-AIR HEAT RECOVERY
INCINERATOR SYSTEMS

Verify and augment findings of earlier Civil
Engineering Laboratory research on heat recovery
incinerators applicable to military installation solid
waste.

COST ESTIMATION FOR REFUSE HAULING
AND TRANSFER OPTIONS

Evaluate the economics of alternative methods for
transferring solid waste from Long Beach to
available disposal sites.

TECHNICAL ASSISTANCE

Assisted 15 state and local agencies in

in development and implementing optimum solid
waste transfer and disposal practices; e.g., in Nye
County, Nevada, SCS recommended alternative waste
disposal options, including transfer and landfill
facilities.

ENGINEERING SERVICES FOR REFUSE
TRANSFER STATION ‘

Prepared  design, working drawings, and
specifications, and provided services for a 250-tpd
compaction type transfer station.

16




TABLE 2.1 - (Continued)

Selected Solid Waste Management Projects

South Bay Disposal Service,
Torrance, CA.

Mesa Sand and Gravel, Inc.
Boulder, CO.

City of Santa Fe,
Santa Fe, NM.

Midway Sand & Gravel Co.,
Seattle, WA.

EEE 5 1 1 3 5 1 e
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RESOURCE RECOVERY AND REFUSE TRANS-
FER STATION ANALYSIS

Assist in evaluating transfer station locations and
cost estimates for site preparation. Consideration
of alternatives for transfer station layout to optimize
truck traffic and station efficiency. Assist in
presentations before agencies responsible for
permitting new transfer station.

DESIGN OF SANITARY LANDFILL IN
BOULDER, COLORADO

Prepare plans and specifications and permit
applications for proposed 80-acre sanitary landfill to
receive 600-tpd of waste,

SOLID WASTE DISPOSAL SITE
INVESTIGATIONS

Evaluation of alternative sites for a new sanitary
landfill. Evaluation included assessments of
hydrology, geology, soil conditions, potential
environmental impacts, proximity to waste shed, and
costs.

LANDFILL CLOSURE
Engineering/technical assistance for the finalization

of closure plans for former City of Seattle landfill
(1,500-tpd).

17



~ Bedford, MA

TABLE 2.2

Partial List of Cities Where SCS Has Conducted Solid
Waste Collection Projects

Operating
Economic  Condition Time/Motion
Municipality Analyses  Assessments Studies

———.._——_—__..-_-——_._._——_._-—_-_..._-.._—_—..—__._,————...._—_—__._._

Albuquerque, NM
Atlanta, GA

Boston, MA
Bowie, MO
Brunswick, ME
Cincinnati, OH
Chicago, IL
Claremont, NH
Clear Lake, 1A
Dallas, TX

Fairfax County, VA
Ft. Worth, TX
Greenbelt, MD
Long Beach, CA
Los Angeles, CA
Louisville, KY
Madison, WI
Manbhattan Beach, CA
Medford, OR
Memphis, TN
Miami, FL
Modesto, CA
Newport Beach, CA
New York, NY
Palo Alto, CA
Phoenix, AZ
Reston, VA
Riverside, CA

San Antonio, TX
San Diego, CA

San Luis Obispo, CA
Santa Monica, CA
San Francisco, CA
Scottsdale, AZ
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TABLE 2.2 - (Continued)

Partial List of Cities Where SCS Has Conducted Solid
Waste Collection Projects

_—...__—.——.—_'__—-_—_—_-_.._.—_—__—_-..‘_'———-.._._——«—___-.—._.._'__—.-"—._____‘—..__.-_'—_——_

Operating
Economic  Condition Time/Motion

Municipality Analyses  Assessments Studies
Seattle, WA X X X
Springfield, MA X X

St. Petersburg, FL X X
Tucson, AZ X
University Park, TX X X X
Washington, D.C. X X X
West Hartford, CT X X X
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SECTION 4

COMPANY FACILITIES

Office Facilities

Since its formation in 1970, SCS Engineers has grown to a staff of over 250 people
located in eleven offices nationwide: Dublin and Long Beach, California; Reston and
Norfolk, Virginia; Bellevue, Washington; Covington, Kentucky; Phoenix, Arizona;
Tampa, Florida; Columbus, Ohio; Upper Nyack, New York; and Kansas City,
Missouri. This growth reflects the firm’s ability to successfully provide quality
professional services demanded by our private and governmental clients.

Chemical Laboratory

The SCS Laboratory is located in Long Beach, California. The laboratory is state
certified and well equipped to perform analyses on water, wastewater, shidges, soils,
Plants, leachates, and specific wastes. Laboratory capabilities include:

0 Gas chromatography.

o Atomic absorption and emission spectroscopy.

0 Flameless AA analysis.
0 Visible spectrophotometry and colorimetry.

0 Determination of classical water and waste parameters such as pH, turbidity,
COD, TS, TDS, TSS, SS, DO, 0&G, etc.

0 Physical and structural testing of soils - particle size distribution, cohesion,

compactibility, dry compressive strength, permeability, optimum moisture
content, and wetted compressive strength,

o Leaching studies - RCRA extraction procedure, TEP procedure, 5-day shake
test.

o Field sampling and analysis capabilities, including groundwater, sludges, soils,

plants, sediments, (fresh water and marine), hazardous wastes, and priority
pollutants.

0 Analyses upon request, such as biodegradability, reducing sugars, petroleum

waste products, bacteriological analyses, and bench-scale evaluations of water
and wastewater treatment unit operations.

20



Computer Facilities

SCS maintains computer centers in two of jts offices. In Long Beach, we have an
Hewlett-Packard (HP) 3000 Series 33 System. The system has 512 kilobytes (kb) of
memory, 120 million characters of on-line storage, tape processing, and a time- sharing
environment. Remote job entry capabilities are present.

An HP 3000 Series III System is in use in the Reston, Virginia office. Capabilities of
that system include 256 kb of main memory and 120 megabytes of disc storage.

Our computer centers support a variety of systems tailored specifically to the needs
of the waste management industry. For example, the firm developed SCS-AEGIS, a
massive data base which identifies the nature, quantities, and location of hazardous
waste and wastewater generators nationwide. Waste management firms routinely use

SCS-AEGIS to determine their existing market share, and to develop strategies for -
increasing it

Library

The main SCS technical library is located in our Long Beach office. This library
currently contains approximately 20,000 volumes. The library has recently converted
from a traditional card catalog to an on-line data system. This conversion allows the
library and the project staff to access library holdings by key words, title, author,
corporate author, sponsor, or NTIS number. Use is made of the information retrieval
systems available through NTIS, EPA’s Solid Waste Information Retrieval System

(SWIRS), a private subscription service, and EPA Information Retrieval Systems, such
as STORET.

Graphics Facilities

Because of the importance of clear portrayal of information in the engineering
disciplines SCS houses a fully equipped Graphics Design Department. Where
technical analyses must be communicated to lay personnel or governmental officials

(e.g., during a public hearing), use of graphics materials has proven to be especially
helpful. '
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SECTION 5

REFERENCES

SCS Engineers welcomes inquiries of the following references who are familiar with
solid waste management work of the firm and its key personnel:

1. Mr. Ed Haskins

Refuse Disposal Division Manager
County of Sonoma

Santa Rosa, California -

(707) 527-2231

2. Mr. David Myers

Monterey Regional Waste Management District
Marina, California

(408) 384-5313

Mr. Carl Arness
Director of Public Works
City of Redding
Redding, California
(916) 246-1151

[¥3)

4. Mr. Arthur Krieger
Director of Public Works
City of Pasadena
Pasadena, California
(213) 577-4087

5. Mr. Robert Alpern
Senior Sanitary Engineer
Bureau of Sanitation
City of Los Angeles

Los Angeles, California
(213) 485-5347

22




APPENDIX A

Resumes of Key Personnel




MARK B. BEIZER, PROJECT DIRECTOR

Education

B.S. - University of California, Los Angeles, 1969
Engineering

Professional License

Registered Civil Engineer - California (C 22879}, Texas (60507)

Affiliations

American Society of Civil Cngineers

Air Pollution Control Association

Governmental Refuse Collection and Disposal Association
American Public Works Association :
National Society of Professional Engineers

Professional Experience

Mr. Beizer has 18 years of experience in civil and environmental engineer-
ing, the last 9 of which have been in the waste management field, with par-
ticular emphasis in land disposal engineering. He currently directs all
1andfill and landfil1 gas (LFG) projects out of the SCS tong Beach office.

Mr. Beizer's experience ranges from hands-on participation in field and
gesign work to direction of large solid waste management projects. This
work has included 1iterally hundreds of projects in the tandfill and LFG
fields, involving landfiN siting, permitting, design and operations plan-
ning, and the design, field testing, &and operation of LFG migration con-
trol, collection, and recovery systems. He has also provided expert testi-
mony on landfill-related litigation, and reqularly makes presentations at
public hearings and before regulatory agencies.

Léndfi]] project work kas included:
Landfill and Transfer Station Siting--

* Siting studies for the cities of Fhoenix and Yuma, Arizona, and the
counties of San Diego, Kern (Bakersfield), and Shasta, California,
These projects +involved comprehensive surveys of potential sites,
analyzing topographic, hydrogeologic, and land use information.
Ecenomic comparicons and environmental assessments were performed
in order to prepare numerica) and subjective site rankings.

* Transfer station siting and design for the cities of Los Angeles,
Severly Hills, and Newport Beach, California.

1/788/8W/G




MARK B. BEIZER (continued)

Conduct of seminars in disposal site selection and permitting pro-

cedures at locations throughout the state for the California Waste
Management Board.

Preparation of Environmental Impact Reports (EIRs) for new or
expanded landfills in the City of Los Angeles (Potrero Canyon),
Fresno (American Avenue), Burbank, and Ventura County, California,

Landfi11 Design and Operations--

-

Design and operations plan preparation for 1,400-tpd Sacramento
County Landfill.

Design, operations plan, and permit acquisition for San Diego North
Chollas Sanitary Landfill. Project involved design of storm drain
under site to serve as spillway for upstream reservoir, Plans
included site preparatfon, leachate collection, access roads, and
gatehouse facilities. Permits received from Regicnal Water Quality
Control Board and California Waste Management Board.

Design of 600-tpd landfill in Boulder, Colorado.

Design of new 200-tpd landfil1l in Thurston County, Washington, and
design of closure plan for adjacent site,

Conceptual designs for landfills in San Bernardine County, Whit-
tier, Orange County (Santiago Canyon), and Clovis, California.

Landfill Closure--

Closure plans for landfills in San Diego (South Miramar), Llos
Angeles (Harbor), Oceanside, and Fontana, California.

Development of final cover designs and ground water monitoring sys-

tems for landfills in Riverside (Teguesquite), Oceanside, and Los
Angeles, Califernia.

Design and construction management of excavation and redisposal of
400,000-cu-yd Avondale Landfil (Phoenix, Arizona); included design
of double Yiner and leachate collection system.

Remedial action (waste removal and/or site closure) for nine uncon-
trolled landfills in Phoenix, Arizona.

LFG Projects--

-

1/88/8w/

Oirection of over 200 projects related to the control or recovery

of LFG in California and throughout the western United States.




MARK B. BEIZER (continued)

* Design, construction oversight, and cngoing operation of LFG col-
lection/flaring systems at sites in Los Angeies, San Diego, San
Bernardino, Oceanside, and Carson, California.

* Implementation of LFG control via air injection systems in Modesto,
San Diego, Long Beach, Burbank, and Commerce, California.

LFG extraction testing programs at over 20 landfilis.

So1id Waste Assessment Tests (SKATs)--

* Calderon and Rule 1150.1 monitoring programs in Burbank, Oceanside,
and Riverside, California; and landfill odor/toxic emissions moni-

toring and control projects in Chicago, I19nois, and at the BKK
Hazardous Waste landfill in California.

* Water Quality SWATs in Riverside, Oceanside, znd Norwalk, Cali-
fornia.

Prior to joining SCS, Mr. Beizer spent 8 years with the Los Angeles County
Flood Control District, the last 4 as a Supervising Civil Engineer and
Project Manager. He managed the District's involvement in the $25,000,000
Pan Pacific Park and Retention Basin, overseeing design, right-cf-way nego-
tiations, community and political tiaison, and preparation and processing
of the EIR. Other projects included flood control channels and storm
c¢rains, debris basins, debris disposal areas, and the District's EmErgency
respense during the heavy storms of 1977-1978.

Mr. Beizer has substantial expertise in PERT/CPM scheduling systems and
resource planning. He also has extensive public relations experience, hav-
ing served as the District's spokesman to local communities and government
entities on several projects and programs. He also served as an engineer
in the District's Operation angd Maintenance Division, performing engineer-

ing design, cost estimates, and construction inspection on numerous force
account projects.
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E. 7. CONRAD, PE, PRINCIPAL

Education

B.S. - University of California, 1958, Engineering

Professional Licenses

Registered Civil Engineer - California

Registered Professional Engineer - Connecticut, Delaware, District of Co-
lumbia, Florida, Louisiana, Maryland, Massachusetts, Missouri, Maine,
New Hempshire, New Jersey, New York, North Carolina, Ohio, Pennsylvania,

Rhode 1Island, South Carolina, Tennessee, Vermont, Virginia, West Vir-
ginia, Wisconsin

Affiliations

American Society of Civil Engineers

National Society of Professional Engineers

American Public Works Association

Government Refuse Collection and Disposal Association
National Solid Waste Management Association

Professional Experience

As the managing principal of the Reston, Virginia office, Mr. Conrad is respon-
sible for directing the firm’s Fast Coast operation. He has 24 years experience

in environmental engineering and management and 30 years experience in civil
engineering and construction.

The majority of the environmental engineering experience has been in Tand
disposal of solid and hazardous wastes and Tandfill gas control and recovery. He
has been active in professional societies and citizen organizations. He has
managed or directed more than 200 Jandfill and hazardous waste projects, ranging
from site investigations and site selection studies to design, operations plans,
corrective actions, closure plans and post-closure care practices, contingency

plans, cost analyses, 0&M manuals, design manuals, and research. Representative
projects include:

¢ Design of and permitting for a Tandfill to dispose resource recovery
facility residue and municipal solid waste bypass in Hudson County, NJ.

¢ Site selection study and design for a new debris andfill and a new san-
itary landfill in Prince William County, VA.

¢ Development of Jleachate management, operating, closure, and end-use
plans for three major Tandfills in the City of New York.

¢ Design and permitting of a regional 1andfill in Charles City County, VA.

01/89/LF/LFG




E. T. CONRAD, PE (continued)

o Design and preparation of plans and specifications for clean-up of the

Krysowaty Farm Superfund Site in New Jersey, under contract to the u.s.
Corps of Engineers.

® Remedial Investigation/Feasibility Study for the Fulbright and Sac River

Landfills in Springfield, MO, under contract to the primary responsible
parties.

o For the U.S. Environmental Protection Agency (USEPA), provided technical
and cost estimating support for development of regulations regarding
Tandfills, surface impoundments, gas emissions, gas migration, and
underground and aboveground storage tanks.

¢ Co-author of manuals for the USEPA:

- Closure and Post-Closure Care of Hazardous Waste Disposal Sites
Closed as Landfills;

- Sanitary Landfill Design and Operation;

- Sludge Landfill Practices; and

- Closing and Upgrading Open Dumps.

¢ Consuiting to the Town of Salem, NH, the Town of North Hempstead, NY,

and the City of New York, NY, to control and extinguish subsurface fires
in landfills,

Mr. Conrad has directed or managed more than 100 landfill gas (LFG) control and
recovery projects throughout the south and east. Services have ranged from mon-
ftoring to investigations, feasibility studies, designs, constiruction, and
startup operations, Projects include:

¢ Consulting regarding gaseous emissions from the Port Washington Landfill
{a Superfund site).” Activities have involved field testing and monitor-
ing, LF8 control facilities, 2 fume incinerator to control odors and de-
stroy volatile organic emissions, literature research, expert testimony,
negotiations with regulatory agencies and intervenor groups, and con-
sulting in regard to the site’s Superfund status.

¢ Investigations and designs to protect new and -existing structures on and
near landfills throughout the Fast Coast. The value of buildings being
protected exceeds $500,000,000.

¢ LFG recovery feasibility studies, including pump test programs for
Hillsborough County, FL; Montgomery County, MD; the District of Colum-

bia; Fairfax County, VA; and LFG developers in Connecticut, Florida,
Massachusetts, New York, and North Carolina.

¢ Odor and LFG control studies and designs for three Tandfills in Florida.
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E.T. CONRAD, PE (continued)

Publications:

"[-66 Landfill Gas Recovery Feasibility Analysis.” (co-authored with P. J.

Carrico, L.Y. Montague, and E.R. Peterson), Fairfax County Division of
Solid Waste, Fairfax, VA, November 1988.

"Landfill Gas Trace Constituents: VOCs versus ROGs." (co-authored with W.G.
Vogt), Proceedings, Government Refuse Collection and Disposal Association,

tleventh Annual International Landfill Gas Symposium, Houston, TX, March
22, 1988.

"The Palm Beach County Landfill Gas Program.”™ (co-authored with 6. J. Maclean
and Leila Nikkhoo), Proceedings, €overnment Refuse Collection and Disposal

Association, Tenth International Landfill Gas Symposium, West Palm Beach,
FL, February, 1587.

"The Use of the ‘HELP’ Model in Evaluating Alternative Lleachate Mangement Plans
for Three New York City Landfills." (co-authored with R.B. Gardner),

Proceedings, National Solid Waste Management Association, Waste Tech ’86
Conference, Chicago, IL, October 1986.

"01d Bethpage Landfill Gas Recovery System Analysis." Prepared for Energy
Tactics, Inc., Town of Oyster Bay, NY. September 1986.

"Evaluation of the Integrity of the Hillsborough Heights Landfill and Potential
Sources of Contamination."” (co-authored with R.B. Gardner and Geraghty &

Miller, Inc.}, Hillsborough County Department of Solid Waste, Tampa, FL,
July 1986.

"Hillsborough Heights/Taylor Road Landfill Gas Recovery Program Feasibility

Study." (co-authored with F.L. Flood), Hillsborough County Depariment of
Solid Waste, Tempa, FL, June 1986.

"Remedial Actions to Mitigate Against Radon Migration into Structures." (co-
authored with R.W. Luce), Presented at National Science Week Regional Sym-
posium, Indoor Radon in the Mid-Atlantic States, George Mason University,
Fairfax, VA, May 1986.

"Landfill Gas Migration from the I-66 Landfill; Fire Training Center.” (co-
authored with F.L. Flood and E.R. Peterson), Fafrfax County Division of
Solid Waste, Fajrfax, VA, April 1986.

"Control of VOC Emissions at a Landfill Site in New York: A Community Perspec-
tive." (co-authored with W.G. Vogt and J.J. Walsh), Proceedings, Govern-
ment Refuse Collection and Disposal Association, 9th International Landfill
Gas Symposium, Newport Beach, CA, March 1986,

"Operations Plan Report, Edgemere landfill.” (co-authored with R. B. Gardner),
New York City Department of Sanitation, November 1985.
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E.T. CONRAD, PE {continued)

"Landfill Design Report (for each Tandfill), Edgemere Landfill, Pennsylvania
Avenue Llandfill, Fountain Avenue Landfili." (co-authored with R.B.
Gardner), New York City Department of Sanitation, November 1985.

"Assessment of the Technical, Environmental, and Safety Aspects of Storage of
Hazardous Wastes in Underground Tanks." (co-authored with D.H. Bauer),
U.S. Environmental Protection Agency, Washington, DC, March 1984.

"Design Criteria for Landfill Gas Recovery Systems.® (co-authored with E£.R.
Bogardus), Presented at the American Society of Mechanical Engineers,

Solid Waste Division, Seminar on Landfill Gas Recovery, New York City, NY,
March 1983.

"Operations and Management of Sanitary Landfills.” Presented at the Government
Refuse Collection and Disposal Association, Virginia Chapter Seminar on
Sanitary Landfill Management, Charlottesville, VA, January 1983.

"I-95 Sanitary tandfill Gas Recovery and Utilization Feasibility Study." (co-
authored with J.J. Walsh, F.L. Flood, and E.R. Bogardus), Government of
the District of Columbia, Washington, DC, December 1382.

"Evaluation for Closure and Post-Closure Care Plans for Hazardous Waste Land-
fills." (co-authored with R.B. Gardner and B. Peterman), U.S. Environmental
Protection Agency, Washington, DC, January 1982.

"Remedial Actions for Open Dumps." (co-authored with W.H. Hassett), Journal of
the FEnvironmental FEngineering Division, American Seciety of Civil. Engi-
neers, p. 1317-1325, December 1981.

"Solid Waste Landfill Design and Operation Practices." (co-authored with J.J.

Walsh, J. Atcheson and R.B. Gardner}, U.S. Environmental Protection Agency,
Washington, DC, Aprii 1981.

"Effects of Hazardous Wastes on Housing and Urban Development and Mitigation of °

Impacts.” (co-authored with K.R. Boyer), U.S. Department of Housing and
Urban Development, Washington, DC, October 1580.

"Process Design Manual for Municipal Sludge Landfills." (co-authored with J.J.

Walsh and R.P. Stearns), U.S. Environmental Protection Agency, Technology
Transfer, Cincinnati, OH, October 1978.

"Availability of Land for Solid Waste Disposal.” (co-authored with 6.L. Mitchell
and J.T. Morgan), American Paper Institute, KWashington DC, August 1978.

"ldentification, Evaluation, and Comparative Analysis of Onsite Wastewater
Treatment and Disposal System," (co-authored with D.H. Bauer), Draft, U.S.
Environmental Protection Agency, Cincinnati, OH, August 1978

"Methane Gas Investigation and Controls.” (co-authored with J.J. Walsh and C.D.
Kepple), Frostburg Industrial Park, Frostburg, MD, May 1978.
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E.T. CONRAD, PE (continued)

"A Methodology for Determining Land Value and Associated Benefits Created from
Dredged Material Containment," (co-authored with A.J. Pack), U.s. Army
Engineers Waterways Experiment Station, Vicksburg, MS, May 1978. :

"011 Spillage.” (co-authored with J.J. Walsh and J.R. lancaster, The Navy Civil
Engineer, p. 4-6 and 22-24, Spring 1878.

"Assessment of Industrial Hazardous Waste Management Practices: Leather Tanning
and Finishing Industry.” (co-authored with G,L. Mitchell and D.H. Bauer),
for U.S. Environmental Protection Agency, Washington, DC, November 1976.

"Energy Efficiency Improvement Target in the Textile Mi1l Products Industry:

SIC 22," (co-authored with G.L. Mitchell), Federal Energy Administration,
Washington DC, September 1976.

Underground Liquid Waste Disposal, A Task Committee Report,” (co-authored with
D.L. Warner, et al.), by the Task Committee on Underground Liquid Waste
Disposal of the Committee on Ground Water Hydrology of the Hydraulics Divi-
sion, Journal of the Hydraulics Division, American Society of Civil
Engineers, p. 421-435, March 1975,

"Information System for Directing and Evalvating Solid Waste Management Activi-

ties.” {co-authored with G.f. Mitchell), for the Government of the District
of Columbia, July 1974,

"Solid Waste Disposal in Selected Jurisdictions in Metropolitan Washington."
(co-authored with C.D. Kepple et al.), a Report by the Task Force of the
Environmental Engineering Committee, National Capital Section, American
Society of Civil Engineers, Washington DC, May 1973.

"Analysis of Federal Programs Affecting Solid Waste Generation and Recycling.”
(co-authored with D.E. Ross and R.P. Stearns), U.S. Environmental Protec-
tion Agency, Cincinnati, OH, Aprii 1972.

"Standards for Selection of Landfill Equipment.” Solid Waste Management Refuse
Removal Journal, November 1871.
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JOHN P. CUMMINGS, PH.D., R.EA.

Educztion

B.S. - Chemistry, Saint Michsel's College, Winooski, Vermont

M.CE. - Environmental Engineering, University of Toledo, Toledo, Ohio
Ph.D. - Chemistry - University of Texas, Austin, Texas

J.D. - Law - University of Toledo, Toledo, Ohio

GRADUATE - Industrial Coliege of the Armed Forces, Washington, D.C.

Affiliations

Sigma XI - RESA

American Chemical Society

American Society for Testing Materials

Governmental Refuse, Colection and Disposal Association.
National Solid Waste Management Association

American Bar Associstion

Phi Alpha Delta

Registrations and Certifications

Ohio Registered Attorney ‘

California Registered Emironmental Assessor

EPA Centified Asbestos Inspector end Management Planner
U.S. Board of Military Appeals Attorney

U.S. Depzrtment of Defense Centified Fallout Shelter Anzlyst
U.S. District Court Registered Attorney

%0 Hour EPA Approved Hzzardous Waste Operations Training

Professional Experience

Mr. Cummings brings 1o SCS over thirty years of experience, project manzageroent,

planning, public affzirs, implementztion of Jegislative programs and policies. He has a
in  hazardousftoxic waste management, poliution abatement
egement, resource recevery and recycling, legal aspects
He also has an extensive
n: ceramic, pzper, end plastic materizls. He is a patertee.

strong  background
implementation, solid wasie mzn
of OSHA and EPA litigation as well as product liability,
technical background in chemise




JOHN P, CUMMINGS (Continued)

Other experience includes:

0

Engineered, built, managed, and evaluated the first resource recovery from Municipal
Solid Waste Plant for the EPA.

Developed hazardous material reduction programs for several production operzations,

Performed recycling avdits, sysiem analysis, and source reduction programs for 15
facilities.

Director of analytical services for Owens-Lllinois, Inc.

Consulting on resource Tecovery or recycling, wtilization of waste products, hzzardous
waste plans, handling, packzging, transportation and disposal of solid, hazardous and
toxic materials, legal counsel to several small firms, emvironmental auvdits,

Manager, Environmental Affairs - Responsible for company emvironmental matiers,
permitting, recycling, resource Tecovery, hazardous solid waste management. Prime
contact with customers and governmental agencies.

Legal Counsel - Responsible for all OSHA and EPA Compliance and Litigation,

Risk Management - Assess risks, claims, ashestos risks, approved settlement pzyments,
organized insurance treaties,

Produced the County Hazardous Waste Manzgement Plans for six Northern California
counties.

Developed the Environmental Impact Report for four Northern California county
Hazzrdous Waste Manzgement Plans.

Developed risk zssessment programs for two major industries.

Completed over 50 site EnVIronmental assessments and developed remediation actions
when reguired. -




RAYMOND L. GRIER, P.E., PROJECT MANAGER

Education

B.E. - University of Southern California, 1854
Engineering

Professional Licenses

Registered Civil Engineer - California
Registered Safety Engineer - California

Affiliations

Coverrmental Refuse Collection and Disposal Association
Past Member, International Board
Past Co-Chairman, Safety Comittee

Professiconal Experience

Mr. Grier provides SCS with an extensive background in solid waste manage-
ment and civil engineering design. His professional experience includes
siting, permitting, design, and operation of transfer stations and land-

fills, waste handling equipment specifications, refuse generation and com-
position studies, and hazardous waste studies.

Projects representative of Mr. Grier’s 30 years of experience include the
following:

* Studies for siting, permitting, acquisition costs, design, opera-
tions, and closure for various transfer stations and landfills
throughout California including Southgate Transfer Station, and the
Palos Verdes, Mission Canyon, Scholl Canyon, Calzbasas, and Spadra
Tandfills. Lendfi1l operations included direction of manpower
scheduling, equipment utilization, fi1ling sequence, and on-site
construction of roads, drainages, and water distribution systems.

* Preparation of design of final grades for the Scholl Canyon and
Palos Verdes landfills for determined end land use. The Palos
Verdes landfill is used for the South Coast Botanic Gardens and the
Scholl Canyon landfill is used as a tennis complex, clubhouse, res-
taurant, baseball diamond, and nine-hole golf course, Other
aspects of closure planning include drainage design, revegetation,
and erosion control measures.

* Management of a major equipment fleet. Responsible for equipment
evaluation, selection, purchase, maintenance, and replacement.
fEvaluated manpower and equipment requirements. Established policy
for scheduling major equipment repairs and the economic life cycle
of operating equipment.
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RAYMOND L. GRIER (continued)

Safety Engineer for a large solid waste system including refuse
transfer and disposal operations. Responsible for evaluating
effect of work practices (including equipment operation and mainte-

nance) on job safety. Also responsible for safety of customers at
both transfer and landfill sites.

Studies of Tong-term trends in refuse generation rates and refuse
composition; included evaluation of methods, equipment, markets,
and economics of recycling.

Establishment of long-term operational plan for a large 'canjon
fi11, including sequence of refuse lifts, drainage construction,
and location of areas of earth cover excavation and earth stock-
piles.

Prepared total conceptual plans for five operating landfills and
sequential (stayed) development plans for tgo Tandfills, Total
capacity of the landfills in excess of 78 x 10 cubic yards.

Project Manager for cleanup of a site contaminated with hazardous
wastes,

Determinatfon of fefuse composition, generation rates, and collec-
tion and haul costs.

Evaluation of environmental impacts of proposed and ongeing oper-
atfons and changes in operating parameters.

Refuse settlement studies of the effects of operating cbnditions.
equipment, earth cover, surcharge, weather, and time on in-place
refuse density and settlement rates.

Landfill designs including drainage, roads, auxiliary structures,
water supply and distribution, and weigh scales.

Since joining SCS two years ago, Mr. Grier has been Project Manager on the
following projects:

7/88/SW

DeJé}oped closure costs for 21 desert and mountain landfills for
the County of San Bernardino, California.

Eviluated system costs of a proposed refuse transfer station.
Designed final Tandfill cover systems in California and Washington.

Conducted studies to determine life cycle costs for Tlandfills and
incinerators.




RAYMOND L. GRIER (continued)

7/88/5”

Assisted with closure planning and evaluation of alternative cover
designs for the Tequesquite Landfill.

Directed a refuse characterization study in a three-city area.

Directed a landfi)) evaluation study to develop strategies for
reducing impacts on the use of adjoining property.

Evaluated the relative operating characteristics and economics of

different types of transfer equipment; prepared specifications for
the selected equipment.

Permitting and design of four transfer stations.

Conducted a landfill siting study in the northern portion of San
Diego County. '

Assisted with startup of the 5,000-tpd Bee Canyon Landfill,



STEVEN M. BAMILTON, R.EA.

Edvucation

B.S. - Zoology, University of Florida, 1978

M.S. - Environmental Management,
University of San Francisco, (ABT)

Professional 1icense

Registered Emvironmental Assessor - California (00392)

Affiliations

Governmental Refuse Collection and Disposal Association
Air and Waste Management Association

Professional Fxperence

Mr. Hamilton has more than 10 years of environmental project experience, the last eight
of which have been in the solid waste management Held, with particular emphasis on

- landfill gas (LFG) recovery and migration end emission control. He currently directs solid
waste and LFG projects out of SCS’s Northern Celifornia office in Dublin.

Mr. Hamiltons experience ranges from hands-on participation in field and desien work to
direction of solid waste Imanagement projects. This work has involved over 100 projects
On more than 80 sites throvghout the United States. His responsibilities have included
landfill ground water and LFG moniforing programs, ambient zir and meteorological
studies, and the festing, design, installation, and operation of LFG recovery and control
systems.  Mr. Hamilton has ako provided laison with site owners, operators, and
regulatory agencies. Some of the projects in which he has been involved include:

0  Supenision of California Caléeron Air Quelity Solid Waste Assessment Tests (Air
SWATS) at 43 Jandfills and hazardous waste sites throughout California.

0  Supenision of the design of two LFG emission control facilities in Norihern
California.




STEVEN M. HAMILTON (Continued)

o Supervision of Water Quality Solid Waste Assessment Test (Water SWAT) activities
at three Jandfills in Northern California

©  Operation of two LFG recovery facility wellfields in Northern Csalifornia.
Confirmation studies (RLFS) &t two hazardous waste sjtes in California.

0  Design of an LFG mitigation system for a child care center on an inactive lzndfill
in Northern Californja.

0  Design of a methzne mitigation system for a hotel built on clean fill over San
Francisco Bay marshlands,

Q

0  Managing a preliminary industrial bygiene investigation into potential sources
of hypersensitive Pneumonitis in site employees at a composting facility in Northern
California

L
o

Testing over 20 landfills nationwide 1o determine economic feasibility of LFG
Tecovery.

0  Redesign and repair of a LFG mitigation sysiem in a 12-story office building on an
inactive Jandfill in Northem California.

0  Development of a LFG safety program for the construction of a rozd and a bridge
abutment on an inactive Jandfl] in Northern California,

0  Permitting for LFG emijssion control and recovery systems in California,

o  Evaluation of LFG migration control systems a1 Jandfills in California and New
York,

0  Design and installation of 3 LFG migration control system at a lzandfill in New York.

Design and installetion of a meteorological station for a hazardous wasie siudy in
Alaska,

0  Managing a methzne mOritoring program at a water treatment facility in Northern
California.

0 Conducting LFG surface flux Studies at five Jandfills in Texas, Czlifornia, Michigan,
and New York.

‘ I o




STEVEN M. HAMILTON (Continucd)

0  Technical review of a LFG surface flux testing procedure.

0 Coordination, permj

iting, and management of several mitigatory revegetation projects
in Florida.

Safety Tral'ning

Health and safety training course following EPA
Physical, chemical, and towicological properties of h
and control; selection and use of personal proteetiv
techniques and eq
development.

requirements. Included training in
ezardous materials; hazard evaluation
€ equipment; sampling and monjtoring
vipment; site entrance and decontamination procedures; and safety plan

Prior 1o joining SCS, Mr. Hamilton spent three years with Harding Lewson Associstes in
Novato, California, managing LFG projects firm-wide, From 1981 to 1985 Mr. Hamilton
iested and operated LEG recovery facilities for GSF Energy, Inc. in Signal Hil), California,

and from 1979 to 1980 he was a Research Team Leader at the Florida Keys Marine
Institute in Key West, Florida.
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KENNETH H. LISTER, SENIOR PROJECT GEOLOGIST

Education

B.S. - University of California, Los Angeles, 1967
Geology

M.S. - University of California, Los Angeles, 1970
Geology

Ph.D. - University of Kansas, Lawrence, 1974
Geology

Professional Licenses

Registered Geologist #4338 - California

Certified Petroleum Geologist #2977 - American Association of
Petroleum Geologists

Affiliations

American Association of Petroleum Geologists
Geological Society of America

National Water Well Association

Paleontological Association

Paleontological Society

Society of Economic Paleontologists and Mineralogists
South Coast Geological Society

Professional Experience

Or. Lister has a broad background in geology including extensive experience

in the industrial and academic fields. Projects he has been involved with
at SCS are:

* Site investigations for proposed new landfills and landfill expan-
sions in Riverside, San Diego, Imperial, and San Bernardino Coun-

ties, California, including assessment of potential environmental
impacts.

* Solid_ Waste Assessment Test (SWAT) proposals/investigations at
Mission and Maxon Llandfills (Oceanside), . Tequesquite Landfill
(Riverside), Golden Eagle Refinery, Gardena Vvalley No. 6 Dump
(Carson), Peck Road Gravel Pit (Monrovia), Church Dump (Wil-
mington), Torrance City Landfill, and others.

* Preparation of closure and post-closure maintenance plans for the
City of San Diego and Imperial County Sanitation Company.

. Prepa}ation of Initial Study and Negative Declaration for the San
Bernardino Valley Municipal Water District.
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KENNETH H. LISTER (continued)

* PFProject management of ground water investigation and remedial

design, langfili closure, CEQA initial study, and landfil) siting
projects,

* Preparation of a manual for landfill leachate monitoring.

* Development of cost estimates for Superfund remediation work for
sites in California and Texas.

* Design, implementation, and management of site investigations to
identify soil and ground water contamination for Woodtek, Exide,

the Henry Company, March Air Force Base, General Dynamics, and
others, ‘

* Development of site assessments and remediation programs for the
Alhambra Redevelopment Agency, U.S. Army Corps of Engineers, Long
Beach Unified School District, and numerous private clients,

Prior to joining 3CS, Dr. Lister was District Geologist for Pennzoil
Exploration and Production Company. He was in tharge of petroleum explora-
tion in eastern Texas, northern Louisiana, Arkansas, Mississippi, Alabama,
Florida, and Georgia. Dr. Lister managed a drilling budget which averaged
$2 million per year and directed a staff of eight geologists in work
involving geological mapping, geophysical data interpretation, regional
geologic studies, economic dnd risk analyses, remote sensing, and the
drilling and logging of exploratory wells,

He has also hag experience in various aspects of stratigraphy, structural
geology, basin enalysis, clastic and carbonate sedimentology, reservoir
engineering, geochemistry, and tectonics.

Dr. Llister has also been involved in geological and paleontological
research and field work in Utah, Nevada, Kansas, New York, British Colum-
bia, Bermuda, the Bahamas, Mexico, and a number of sites in California.
Past research has involved stratigraphy, paleoecology, lacustrine systems,
computer simulation, and sedimentary depositional systems,

Fublications

Lister, K. ﬁ;; 1971, HicropaTeOntoTogy of Spittal Pond, Bermuda: Bermuda
Biological Station for Research Spec. Publ. No. 9, p. 60-68.

Lister, K. H., 1974, Diversity Changes in a Quaternary Lacustrine Ostracode
Community from the Great Salt Leke Basin, Utah: Geo). Soc. America
Abstracts, v. 6, No, 2, p. 114,

Kern, J. P., Grimer, J. C., and Lister, K. H., 1974, A New Fossil Spionid
Tube, Pliocene and Pleistocene of California and Baja California:
Jour. Paleontology, v. 48, No. 5, p. 978-982,
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KENNETH H. LISTER (continued)

Lister, K. H., 1974, The Significance of Temporal Changes in a lacustrine
Ostracode Community from the Great Salt Lake Basin, Utah: Geol. Soc.
America-Abstracts, v. 6, No., 7, p. 847-848. (Presented at the Pale-

ontological Society Symposium: Structure and Classification of
Ancient Communities.)

Lister, K. H., 1976, Quaternary Freshwater Ostracoda from the Great Sait
Leke Basin, Uteh: Univ. Kansas Paleont. Contr. Paper 78, 34 P.

Lister, K. H., 1976, The Significance of Temporal Changes in a Pleistocene
Lacustrine Ostracode Association from the Great Salt Lake Basin, Utah:
In Structure and Classification of Paleocormunities, R. W. Scott and
R. West (eds.), Dowden, Hutchinson, and Ross, p. 102-211.

Lister, X, H., 1981, Palececology of the Miocene Barstow Formation Insect
Fauna, Calico Mountains, Californfa: American Assoc. Petroleum Geolo-
gists Bulletin, v. 65, No. 5, p. 949 (abstract).

Lister, K. H., In Preparation, Fresh Water

Ostracoda from Rancho La Brea,
Los Angeles County, California.
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JOSEPH J. MILLER, P.E., SENIOR PROJECT ENGINEER

tEducation

B.5. - California Polytechnic State University, San Luis Obispo, 1980
Environmental Engineering

Professional License

Registered Civil Engineer - California (C 042538)

Affiliations

Air Pollution Control Association
Bovernmental Refuse Collection and Disposal Association

Experience

Mr. Miller provides SCS with a strong background in environmental engineer-
ing with emphasis in waste management. Since joining SCS, he has been
involved in projects entailing virtually all aspects of the municipal solid
waste field, including collection, disposal, transfer, recycling, and

resource recovery. His experience in each of the above topic areas is sum-
marized below.

Refuse Collection and Transfer--

Mr. Miller currently manages virtually all of the projects in S$CS's Long
Beach office relating to municipal waste collection in SCS's Long Beach
office. These projects include identifying opportunities for improving
coliection efficiency, and time-and-motion and rate review studies.
Selected projects include:

* Acting as Project Manager during a performance audit of a private
collection firm operating in Santa Clara County, California. Dure
ing this study, SCS reviewed pertinent operations data and observed
collection practices on a number of representative residential and
cormercial routes. Based on the above, recommendations for improv-
ing collection efficiency were made.

* Acting_as Project Manager for a rate review study in Santa Barbara
County, California, which involved collection of time-and-motion
data on routes served by five private franchise haulers operating
in the County. Data were used to determine the actual costs of
collection service provided to area residents and businesses.

* Evaluating the opportunities for a private refuse collection.fjnn
in Alameda County, California, to improve collection productivity
by reducing crew sizes from three to two men on various routes.
The study determined the feasibility of implement ing both automated
and semiautomated refuse collection throughout the service area.
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JOSEPH J. MILLER (continued)

* Mapaging a refuse collection study for the City of Colton, Cali-
fornia. The purpose of this project was to make recommendations
for improving residential and commercial collection service and to
compare the levels of service and costs that would result if col-

Jection services were to be exclusively provided by private haulers
or municipal crews.

* Participation in a refuse collection efficiency study, Pasadema
California. This study evaluated collection productivity (via a
time-and-motion study), the cost of the city's collection services,

and the effectiveness of current personnel and data management
practices.

In addition to the above collection studies, Mr. Miller has participated in
various refuse transfer projects, including those listed below:

¢ Assisting in a feasibility study for a proposed waste transfer sta-
tion, Denver, Colorado. futies included assessing present and
future collection and disposal practices, preparing preliminary
design plans and capital) cost estimates for 300-, 600-, and 900-tpd
transfer facilities, and determining waste haul costs for three
proposed site locations. '

» Participation in the preliminary design of a 600-tpd refuse trans-
fer station, Palo Alto, California. Duties included assessing
materials flow equipment requirements and costs, determining trans-
fer haul costs, and assisting in overall station design and layout.

Landfi11/Municipal Waste Disposal--

Mr. Miller has been involved in a numbder of municipal landfill projects
involving site selections and development of closure plans and closure
costs. He has also participated in projects relating to alternative
methods of waste disposal, including incineration. These projects include:

* Managing a project to determine the estimated costs for: (1) ¢lo-
sure of four currently active landfills; and (2) development of a
new regional disposal site in Santa Barbara County, California.
Capita) expenditures and annual operating costs were determined for
both landfi11 closure znd cevelopment activities based on current
regulatory requirements.

* Acting as Project Manager for a study to determine applicable requ-
latory requirements and estimated costs for excavation/removal and
redisposal of a former landfill site in Palm Springs, California.
Applicable requirements for both the excavation and preparation of
the recipient site were determined.
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JOSEPH J. MILLER (continued)

* Participation in & sanitary landfill site selection, Kern County,
California. Responsibilities included preparing capital and refuse
haul <cost estimates, and environmental/socioeconomic assessments
associated with landfill development at three candidate sites.

= Preparing a report containing quidelines for the formal closure of
8 completed landfill site in San Diego, California. The study
evaluated the measures and associated costs required to achieve
reguiatory compliance with regard to proper surface drainage and

ground water protection, and Tlandfill gas migration and emission
controls.

* Developing costs for the analysis of alternative refuse disposal
technologies available to Yuba and Sutter Counties, California.
This study evaluated alternatives such as landfill siting/develop-
ment, landfill expansiom, transfer stations, and implementation of
&8 waste-to-energy facility.

Mr. Miller has alse participated in several scoping studies to determine
required closure actions for inactive disposal sites in Los Angeles County.
These studies typically involved determining items necessary for compliance
with California's Subchapter 15 and Water SWAT surface water, ground water
and vadose zone monitoring requirements, provisions for placement of final
cover, and subsurface landfill gas and air emissions monitoring. In each

case, a range of probable costs for the various capital and annual action
items was determined.

Environmental Impact Reports (EIRs)--

Mr. Miller has been actively involved in the preparation of various f£IRs
for proposed landfill development and expansion projects. He has partici-
pated in virtually all aspects of these EIR projects, including planning,
preparation of technical portions of the text, overall document review, and
presentations at the public hearing processes. Selected projects include:

* Acting as Project Manager for the preparation of two EIRs for pro-
posed sanitary landfill expansions in Burbank and Simi Valley,
California. Throughout those projects, he functioned as a liaison
between government officials, subcontractors, and in-house staff.
He also researched and authored several technical sections of those
reports, and was active in public hearing presentations,

* Preparing the surface water, air quality, and public health sec-

tions of an EIR for the proposed expansion of a sanitary landfill
in Fresno, California.
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JOSEPH J. MILLER (continued)

* Assessing potential air quality and subsurface LFG migration
impacts as part of the EIR processes for a proposed residential/
cormercial development in Ontario, California. The project site
was located adjacent to a sanitary landfill.

Recycling/Resource Recovery--

Involvement in various recycling and resource recovery programs has played
an important part in Mr. Miller's career in the solid waste management
industry. Prior to joining SCS, Mr. Miller was involved as a limited part-
ner with The Paper People, Inc., a private waste paper recycling and con-
sulting firm. He was instrumental in organizing numerous source separation
and recycling programs in central California. His work included planning
for and implementing a new waste material buyback center in San Lluis
Obispo, California. His responsibilities also covered business management
matters such as personnel management, secondary materials marketing, and
analyzing comparative costs for all proposed new ventures.

Since joining SCS, Mr. Miller has continued his active role in the recy-

cling/resource recovery field, Applicable projects with which he has been
involved include the following:

* Acting as Project Manager for the development of a field sampling
- program used to help implement California's unique "Bottle Bi11."
Buring this project, field cata were obtained to determine the non-
recyclable weight fraction of typical loads of used beverage con-
tainers, This information was used to calculate payments on a

weight basis to those delivering recyclable goods to redemption
centers, '

* Development of a rumber of pilot recycling programs for the City of
Seattle, Washington. Duties included consulting with both civic
leaders and members of the recycling community, and performing cost
analyses for various curbside, drop-off, and mandatory recycling
programs.

Municipal Waste Characterization Studies--

Proper characterization of municipal solid waste streams is an important
part of planning for future waste collection, disposal, and recovery
strategies. SCS Engineers is nationally recognized for its past involve-
ment in waste characterization projects, and Mr, Willer has played an inte-
gral part in many of these studies. He currently manages all waste char-
acterization studies performed out of the SCS Long Beach office. For exam-
ple, he has managed a program to determine the guantities and composition
of wastes used as fuel in a municipal solid waste incinerator serving the
Los Angeles area. The focus of this study was to identify recyclabie
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JOSEPH J. MILLER (continued)

and heavy metal materials in the waste stream. Other waste composition
studies in which he has participated include:

* Acting as Project Manager for a comprehensive solid waste stream
assessment for the cities of Burbank, Glendale, and Pasadena, Cali-
fornia. This study involved field sorting and weighing of various
categories of residential and commercial solid waste, and prepara-
tion of a data base of the composition, quantity, guality, and geo-
graphic distribution of those wastes.

* Assisting in the development of a waste management plan for the
Veterans Administration Hospital, Long Beach, California. Various
alternatives for the disposal of institutional and dinfectious
wastes were evaluated, including on-site incineration. The study
also fincluded a waste characterization survey to determine the
quantity and heat content of combustible wastes, :

Mr. Miller has also mznaged similar projects in Santa Barbara and Los
Angeles Counties, California. One of these projects involved determining
the composition of commercial wastes disposed of at the Puente Hi{1ls Land-
fi1l (the 7Targest sanitary landfill im the western United States). The
purpose of this study was to determine strategfes for diverting recyclable
materials that have historically been Tandfilled at that site.

Publications

Miller, J. J. "Does Curbside Recycling Make Sense for a Small Community?”
Proceedings from the Technical Sessions of the GRCBA 23rd Annual

International Seminar, Equipment Services and Systems Show, Denver,
Colorado, August 1985,

Beizer, M.B., and J. J. Miller. "Air Quality in Residences Adjacent to an
Active MHazardous Waste Disposal Site.® Proceedings from the 78th

Annual Meeting of the Air Pollution Control Association, Detroit,
Michigan, June 1985.
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DAVID E, ROSS, PROJECT DIRECTOR

Fducation

B.S. - University of California, Berkeley, 1967
Civil Engineering

M.S. - University of California, Berkeley, 1968
Civil Engineering

Professional Licenses

Registered Professional Engineer - California
Registered Professional Engineer - Nevada
Registered Environmental Assessor - California

Affiliations

American Society of Civil Engineers - Member
Governmental Refuse Collection and Disposal Association
Member, fditorial Board, Journal of Environmental Science and Health

Professional Experience

Mr. Ross provides SCS Engineers with proven technical and managerial capa-
bilities in the field of environmental pollution control. His entire 19-
year professional career has been devoted to the performance of solid and
hazardous waste management projects. He is Director of SCS's Long Beach

office, a Vice President, and has served on the firm's Board of Directors
since 1876.

Mr. Ross began his professional career with the U.S. Public Health Service,
Bureau of Solid Waste Management (now part of the Office of So61id Waste,
U.S. Environmental Protection Agency), in Cincinnati, Ohio. There, he
worked as a Project Officer for many federally funded solid waste demon-

stration projects covering refuse collection, processing, resource recov-
ery, and refuse disposal. .

In 1970, Mr. Ross joined the California Department of Health Services as a
civil engineer. His primary assignment was to compile information for the
state's first hazardous waste plan. Mr. Ross also worked on the management

of used pesticide containers and investigations of improper sanitary land-
fi11 cperations.

Since joining SCS Engineers in 1971, Mr. Ross has participated in and man-
dged over 400 projects related to solid and hazardous waste management,
résource recovery, recycling, environmental impact assessment, and water
Quality protection.  Most projects have involved politically sensitive
issues, and many have induced public hearings.
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DAVID E.” ROSS (continued)

Selected solid waste projects directed or managed by Mr. Ross are summar-

ized below.
E]ient

City of Long Beach, California

fresno County, California

California Pollution Control
Financing Authority
Sacramento, California

County of San Bernardino
$an Bernardino, California

Pine Bluff Arsenal
Pine BIluff, Arkansas

City of Big Bear Lake and County
of San Bernardino, California

Proprietary Private Client:

California Waste Management Board
Sacramento, California

4/BB/SW

Project Subject

Compare the estimated costs of haul-
ing refuse to remote landfills via
direct haul in coYiection trucks
vErsus use of a transfer system.

Technical support for negotiations
between county and private contrac-
tor for guaranteed delivery of solid
waste to & waste-to-energy incinera-
tor, for associated revenue sharing,
and other resource recovery matters.

Review of waste composition/quant ity
data and supply agreements for North
County Resource Recovery Facility in
San Diego, California.

Estimate future costs to close 18
County Tandfills in éccordance with
state regulations.

Prepare plans for closure and post-
closure monitoring of 31 separate
hazardous waste disposal sites on
this Army base. FEstimate costs for
further site investigations and to
implement closure actions.

Develop a 20-year plan for solid
waste management (collection, incin-
eration, disposal) for the city and
adjacent county areas.

Project the volumes and types of
solid wastes to be generated in
Southern California as part of ini-
tial planning efforts on a major
central waste processing facility.

Investigation of opportunities for
intreasing the demand for materials
recoverable from municipal solid
waste through recycling programs.




DAVID E. ROSS (continued)

Client

City of San Biego, California

Metropolitan Waste Disposal
Montebello, California

California Waste Management Board
Sacramento, California

City of Whittier, California

lewis and Roca, Attorneys at law
Phoenix, Arizona

City of San Diego, Califernia

U.S. EPA
San Francisco, California

City of Santa Fe, New Mexico

Private Landfill Operator
Korthern California

County of Riﬁé;side, Californiag
County of Shasta, California

Local Developer
Los Angeles, California

4/88/SW

Project Subject

Design of a new landfil) with meth-
&ne gas and leachate controls.

Prepare preliminary design of a
transfer station; assist in permit
application discussions.

Prepare and present seminar on pro-
cedures for siting a new sanitary
Tandfill,

Update of sanitary landfill design,
originally prepared by SCS.

Investigation of refuse collection
economics, comparing private with
public operations.

Design of methane gas control facil-
ities for a housing complex near a
landfili.

Technical Assistance Panels prime
contractor, Region IX. Through
1980, 94 separate federally financed
solid &and hazardous waste projects
were performed under this $1.3 mil-
lion contract to SCS for municipali-
ties in the west.

Evaluation of resource recoveéry and
recycling options, and. search for a
new sanitary landfill site.

Recommendation of methods to control
birds at a landfill. :

Two separate projects, both entail-
ing location of a mew sanitary land-
fill site, including response to
public comments about proposed site
locations.

Preparation of a preliminary design
and an Environmental Impact_ Report
for a proposed sanitary landfiil.




DAVID E. ROSS (continued)

Client
U.S. Navy -
Pacific Division
Pear1 Harbor, Hawaii

Sén Luis Obispo County, California

Port of Long Beach
Long Beach, California

Ventura County, California

U.S. Navy

State Water Resource Control Board
Sacramento, California

Veterans Administration Medical

Center
Long Beach, California

City of Burbank, California

Project Subject

Preparation of an updated version
of Design Manual 5.10 - Solid Waste
Disposal,

Comprehensive solid waste management
study, including three sanitary
landfi11 designs and development of
the city's first source separation
program,

Study of options for ship's garbage
disposal,

Preparation of an EIR for expansion
of a former hazardous waste disposal
site to accormocate municipal
refuse,

Study of unit waste handiing opera-
tions suitable for use at Navy
installations.

Investigation of water gquality
impacts from solid waste disposal.

Investigation of the feasibility of
implementing a heat-recovery incin-
erator in cocperation with adjacent
California State University campus.

Preparation of an Environmenta)
Impact Report for expansion of the
city's sanitary landfill.

Successful completion of these and many other projects demonstrates Mr,
Ross's expertise in solid waste management issues and management of complex

projects.

A 1ist of Mr. Ross's many technical publications is available on request.

Mr. Ross developed and

was principal

lecturer for several university

COurses on solid waste management and resource recovery, and s dvailable
for similar spezking and Tecturing assignments elsewhere.
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KRISHAN K. SAIGAL, P.E., CHIEF DESIGN ENGINEER

Education

B.E. - Gujarat University, India, 1956
Civil Engineering

M.5. - Case Institute of Technology, Cleveland, Ohio, 1959
Civil Engineering

Professional Licenses

Professional Engineer - New York, Ohio, California, and Arizona
Affiliations

Water Pollution Control Federation

Professional Experience

Mr. Saigal provides SCS with an extensive background in waste management
projects. His 25 years of professional experience include engineering
studies, design, preparation of plans and specifications, construction cost
estimations, construction contract administration, and operation and main-
tenance manuals for projects related to landfil) design; landfill closure
plans; Tandfill gas recovery and migration control; hazardous waste storage
and land disposa)l facilities; and wastewater collection, pumping, and
treatment. He has extensive experience in working with the local, state,

and federal regulatory agencies responsible for implementation of pollution
control projects.

Representative projects include the following:

* Preparation of plans and specifications for the design of an 80-
acre landfill in Thurston County, Washington. Project included
design of liper system, leachate control and collection facilities,
a storm water retention basin, landfill gas migration control sys-

tems and a closure plan, and preparation of permit applications for
various regulatory agencies. '

* Partigipation in the design and preparation of plans for the land-
fi11 in Boulder, Colorado. Project included phased development,

diversion of storm water, Jiner design, leachate controil, and
access roads,

* Preparation of plans, specifications, and cost estimates for tand-
fill gas migration contro) systems for Encinitas and Gillespie
landfills in the County of San Diego, California; Geer Road land-
fi1l in the County of Stanislaus, California; Santa Clara 1andfi!1,
Oxnard, California; Oceanside Tandfi11l and Maxson Street landfill
in the City of Oceanside, California; Hawks Prairie tandfill,
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Thurston County, Olympia, Washington; Milliken 1andfill, San Ber-
nardino County, California; Sunnyvale landfill, Sunnyvale, Cali-
fornia; Sai Sio-Wan 1andfill, Hong Kong; Golden Eagle Refining Com-
pany, Carson, California; South Chollas landfill, San Diego, Cali-
fornia; and Kapaa landfi1, Honolulu, Hawaii.

Member of value engineering team for Snohomish County 1landfildl,
Snohomish County, Washington.  Specific responsibilities included
evaluation of liner system, Teachate collection and treatment,
final cover system, and landfill gas control system.

Plans and specifications for relocation of Avondale landfill, Avon-
dale, Arizona. Project included design of 1iner system; leachate
control, collection, and detection system; final cover system; per-

mit applications for various regulatory agencies; and landfill gas
venting system. _

Design and preparation of conceptual development plans for Sacra-
mento County Tandfill. Project included excavation plan, fill
plan, stage development plan, site closure plan, and site drainage
system,

Oesign and preparation of landfill closure plans for Mission land-
fill in Oceanside, California. Project 1included grading, final
cover, site drafnage, and landfill gas migration control.

Plans, specifications, and cost estimates for landfill gas collec-
tion and electric power generation at Oxon Cove landfill, Oxon
Hi1l, Maryland.

Project Manager responsible for coordinating the field and office
work in the construction of landfill gas control projects for the
City of Oceanside, California, and Stanislaus County, California.

Feasibility fnvestigation and preparation of preliminary design for
pipeline for landfill gas delivery from the Toyon landfill (Los
Angeles) to Glendale Municipal Power Plant.

Supervision of landfill gas migration field investigations for pri-
vate residential development in Fast los Angeles County, and munic-
ipal park/commercial development in San Diego, County,

Project Manager responsible for the design and preparation of plans
and specifications for a low-pressure sewer system for the towns of
Camberia, Pendleton, and Wheatfield, New York.

Plans and specifications for interceptors, force mains, and pump
stations for both Erie County Sewer District No. 4 and the town of
Grand Island, New York.
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10/B8/SKW

Preliminary report on advanced waste treatment facilities for
Southerly Wastewater Pollution Control Center, Cleveland, Ohio.

Coordination of field and office work for the construction of a

water pollution control center for Aliso Water Management Agency
(AHMA)Y,

Preparation of plans, specifications, and cost estimations for five
vehicle wash facilities, including treatment and recycle of wash-
water at Fort Irwin, California, under contract with the Corps of
Engineers, Sacramento District.

Engineering report on the treatment of photographic process waste-
water at Beale Air Force Base, California. Report studied treat-
ment aliternatives and prepared conceptual layout and cost esti-
mates, including annual operation and maintenance costs.

Preparation of plans and specifications and cost estimations for

fuel storage and transfer facilities at the U.S. Navy's San Nicolas
Island, California.

Design and preparation of plans and specifications for landfill
closure for Golden Eagle Refining Company, Carson, California.
Project included final cover system, landfi11 gas control system,

site drainage, and permit applications for various regulatory
égencies.




ROBERT P. STEARNS, PRINCIPAL

Education

B.S. - University of Iowa
Civil Engineering

M.5. - University of California at Los Angeles
Engineering Management

rrofessional Licenses

Registered Civil Engineer - California

Registered Professipnal Engineer - Virginia, Gregon, Oklahoma, and
Washington

Affiliations

American Society of Civil Engineers (ASCE)
Past Chajrman of Solid Waste Management Committee
Past Chafrman of Standards of Practice Committee
President-Elect, Los Angeles Sectfion

Southern California Waste Management Forum
Past Chairman

Governmental Refuse Collection and Disposal Association

Past Member, International Board and Corporate Director
American Public Works Association

Member of Institute for Solid Wastes
National Solid Waste Management Association
Member, Professional Services Council

Professional Experience

Mr. Stearns has more than 25 years of experience in the study and design of
so1id and hazardous waste management systems. He began his professional
career with the City of Los Angeles, Bureau of Sanitation, in 1960. For
the City, he participated in solid waste collection analyses; sanitary
landfill acquisition and design studies; and feasibility studies of
resource recovery from solid wastes. He was a major contributor in the
design and implementation of a Ccomputerized management information system

for the collection, equipment maintenance, and waste disposal divisions of
the Bureau.

In 1967, Mr. Stearns Jjoined 2 Los Angeles-area environmental consulting
firm for which he managed many solid waste projects for private and govern-
mental clients. Notable projects included preparation of comprehensive
solid waste management plans for three California counties; comparative
performance and cost evaluations for refuse collection crews; analyses of
refuse collection problems in several communities; preparation of landfill
operating and development plans for municipal and private clients: and
design of refuse collection routes for Washington, D.C.
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ROBERT P. STEARNS {cont inued)

Mr. Stearns was a co-founder of SCS Engineers in 1970, and has directed or
served in a review capacity on the firm's solid waste management-related
assignments. He Currently serves as the firm's President and CEQ. Under
his Tleadership, SCS has assisted clients with virtually every aspect of the
management of municipatl, commercial, and findustrial solid wastes. More
than a dozen new sanitary landfills have been sited and designed under his
direction. Detailed performance and cost evaluations of minicipal and pri-
vate solid waste collection operations have been completed in a number of

cities, including Washington, D.C.; Seattle, Washington; and Phoenix, Ari-
zona.

Mr. Stearns has been nationally recognized for his work on refuse collec-
tion productivity assessments. He has participated in evaluations of col-

lection systems in virtually every state. This work includes the following
types of services:

Evaluation of refuse collection operations,

Cost comparisons of alternative collection systems.
Development and evaluation of collection alternatives, such as:

- Conversion from backyard to curbside collection.
- Reduction in collection frequency.
- Reductions in crew size.

Evaluation of private versus municipal collection systems.

Recommendations to increase productivity,

He has Ted waste collection, storage, transfer, and transportation projects
for a variety of municipal, regional, military, and private clients., Based
on the experience gained in the course of numerpus waste collection proj-
ects, he developed computer modeis (PROCOL and COSTCOL) to aid in the alle-
cation of resources (vehicles, personnel, time) and routing of collection
vehicles. These computer models enable SCS to fdentify the optima) route
length (number of stops); balance workloads for collection crews; select
the optimal collection vehicle capacity; compare/quantify savings possible
by modifying service levels, changing crew size, vehicles, etc.; and esti-
mate resourcés'(crews/equiment) and support costs necessary to service a
community or “service area, The models form the cornerstone for an analysis

technique developed and successfully used at many locations throughout the
United States.
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ROBERT P. STEARNS, PRINCIPAL

Publications and Presentations

Stearns, R. P. A Checklist for Refuse Collection Fquipment Purchases,
Presented at Third Annyua)l Seminar of Governmental Refuse Collection
Disposal Association, Oakland, California, 1965.

Stearns, R. P. Technology and the Professional Engineer. Presented at

Pacific Southwest Regional Conference, Anabeim, California, April
1965,

Stearns, R. P., and J. M. Betz. Discussion on Simulation and Analysis of a
Refuse Collectfon System. Journal of the Sanitary Engineering Divi-
sion, American Society of Civi} Engineers, 147(SA3):4830, June 1966.

Stearns, R. P., et al. One-Man Collection and the Status Quo. Presented
at American Public Works Association, Western Regional Conference and
Equipment Show, May 1968,

Stearns, R, P., et al. Comparing the One-Man Crew with Multi-Man Crew for
Refuse Collection. Unpublished Report, July 1968.

Stearns, R. P. Structure of the Associate Member Forum, los Angeles Sec-
tion of ASCE. Presented to 1968 Associate Member Forum Conference,
Los Angeles, California, October 1968.

Stearns, R. P,, et al. Our Place in the Cormmunity We Serve. Presented at

Sixth Annual Seminar of Governmental Refuse Collectfon and Disposal
Association, November 1968.

Stearns, R. P., et al. Survey of U.S. Refuse Collection Practices. Civil
Engfneering, April 1969.

Stearns, R. P., et al. For More Efficient Refuse Collection, Try Analyzing
Your System with a Mathematical Model. The American City, May 1969,

Stearns, R, P., et al. Natjona) Data on Cities Using Refuse Bags. Unpub-
1ished Survey Report, August 1969,

Stearns, R. P, The Union and the Professional Engineer. Presented to
Seventh Annual Assocfate Forum Conference, American Society of Civil
Engineers, Sacramento, Californfa, November 1969. *

Stearns, R, P. Queueing Analysis at Scales at Waste Disposal Sites. Un-
published Paper Presented as Partial Fulfillment for Master's Degree

in Engineering Management at University of California, Los Angeles,
February 1970.

Stearns, R. P, Optimal Routing of Refuse Collection Vehicles Discussion.
Journal of the Sanitary Engineering Division, American Society of
Civil Engineers, 96(SA6):1469-1470, December 1970.
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Stearns, R. P. Plant Engineer’'s Role in Solid Waste Management. Presented
at Western Plant Engineers Conference, Anaheim, California, 1971.

Stearns, R, P., et al. A Mathematical Model for the Fnalysis of Refuse
Collection Systems. Unpublished Report.

Stearns, R. P., et al. Solid Waste Management in Wholesale Food Distribu-
tion Centers. Refuse Remova) Journal, 1971, '

Stearns, R. P., D. F. Ross, and H. M. Freeman. Analysis of Federal Pro-
grams Affecting Solid Waste Generation and Recycling: A Summation.
Waste Age, 3(5):12-13, September/October 1872.

Stearns, R. P., et al. Improved Refuse Collection - A Comparative Study of
One-Man Operation. Presented at Engineering Foundation Research Con-
ference on Solid Waste Research and Development 11, 1972.

Stearns, R. P. Environmental Protection Through Sanitary Landfil) Design

and Operation. Presented to National Safety Congress, Chicago,
IMinois, October 1973,

Stearns, R, P., and D. E. Ross. Environmental Impact Statements for Sani-
tary Landfills, Public works, 104(11}:63-66, November 1973,

Stearns, R. P, Management Information Systems for Solid Waste Management
Operations. Presented at CGovernmental Refuse Collection Disposal
Association Conference, Ventura, California, 1974.

Stearns, R. P., et al. The Economics of Separate Refuse Collection. Waste
Age, 5(3):6-14, May/June 1974,

Stearns, R. P, National Science Foundation-Sponsored Study of Refuse Col-
lection Equipment. Presented at Governmental Refuse Collection Dis-
posal Association Conference, Fresno, Californfa, October 1974,

Stearns, R. P, Is Source Separation Practical? The Experiences of 22
Natiomwide Case Study Locations. Presented at Fourth National Con-
gress of  National Solid Waste Management Association, New Orleans,
Louisiana, November 1974,

Stearns, R. P, The SCS Engineers/GRCDA National Foundation Equipment
Grant; A Status Report. Presented to Seventh Annual Western Regional
Solid Waste Symposium, Governmental Refuse Collection and Disposal
Association, San Jose, California, April 1975,

Stearns, R. P. The Economics of Separate Refuse Collection. Presented to
ANERAC Conference, University of Rhode Island, July 1975,
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Stearns, R. P. Economics of Separate Collection of Solid Waste. Presented
to Southern California Chapter of Governmental Refuse Collection Dis-
posal Association, Culver City, Catifornia, July 1975,

Stearns, R. P. Recovery of Methane from Sanitary Landfills. Presented to
First International Conference on Conversion of Refuse to Energy,
Montreux, Switzerland, November 1975.

Stearns, R. P., et al. Cost Effective Office Paper Recycliing. Presented

at 1976 Western Plant Engineering Conference, Angheim, California,
June 1976.

Stearns, R. P. Seattle Stays with Private Collection, But Wins More Than
$1 Million Savings. Solid Waste Systems, August/September 1976.

Stearns, R. P., et a). Refuse Collection Productivity Considerations.
Presented at Fourteenth Annual Seminar and Equipment Show, Govern-
mental Refuse Collection and Disposal Association, Seattle, Washing-
ton, September 1976,

Stearns, R. P., et al. Switch to Curbside Service Can Lower Cost by 20 to
35 Percent. Solid Waste Systenms, 5(5):11-13, October/November 1976.

Stearns, R. P., and J. P. Woodyard. The Impact of Resource Recovery on
Urban Landfill Requirements, Waste Age, 8(1):48-56, January 1977,

Stearns, R. P., and J. P. woodyard. Resource Recovery and the Need for
Sanitary Landfill. Public Works, 108(9):107-109, September 1977.

Stearns, R. P., et al. Recovery and Utilization of Methane Gas from a
Sanjtary Landfill - City of Industry, California. Presented to Los
Angeles Regional Forum on Solid Waste Management, May 1978,

'Stearms, R, P., and L. K. Barker. Scouting Out a Buyer's Handbook. Waste

Age, June 1978.

Stearns, R. P., et al. People, Not Trucks, Make Refuse Vanish. The Ameri-
can City and County, October 1978.

Stearns, R. P., and L. K. Barker. Sizing of Refuse-Collection Vehicles.,
S01id Wastes Management, October 1979.

Stearns, R. P. Landfill Methane: 23 Sites Are Developing Recovery Pro-
grams. Solid Wastes Management, June 1980.

Stearns, R. P., and R. A. Perkins. Measuring Productivity in Residential
SH Collection Systems. Presented at GRCDA Eighteenth Annual Interna-
tional Seminar and Equipment Show, Phoenix, Arizona, August 1980.
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INTRODUCTION
SCS Representatives

SCS Engineers is pleased to have this opportunity to present this summary of its qualifications to provide
Hazardous Waste and Superfund Services. The reader may contact any of the following SCS representatives
regarding our professional practice:

® Michael W. Mclaughlin, a Project Director and Atiorney based in SCS’s Reston, Virginia
office, and a Director and Vice President of the firm.

® KennethV. LaConde, a Project Director in SCS's Long Beach, California office, a Director
of the firm, and the firm’s Vice President for Laboratory Services.

¢ David E. Roberson, a Project Manager in SCS's Bellevue, Washington office.

® JamesJ. Walsh, PE, a Project Director in SCS's Covingtoh, Kentucky office, and a Vice
President of the firm.

¢ John Cummings; Project Director and Attorney in SCS's Dublin, California office;

® John D. Wright, a Project Director in SCS's Kansas City, Missouri office, and a Director
and Vice President of the firm. '

A.J. (Chuck) Gordon, a Senior Project Geologist in SCS's Phoenix, Arizona, office.
® Bruce B. Clark, a Senlor Project Geologlst in SCS's Tampa, Florida office.

Corporate Overview

8CS Engineers s an environmental and civil engineering consulting firm with offices nationwide. The firm
specializes In solving hazardous and solid waste management problems; since 1970, more than 80% of the

firm’s work has been in these areas. SCS'’s professional practice is organized In the following eight practice
groups: '

® Hazardous Waste Enginsering

& Underground Storage Tanks

® Hazardous Waste Studies

& Landfil Engineering

] Landﬁll_ Gas Control and Recovery
¢ Public Works Englneering

]
.

Solid Waste Management and Resource Recovery

Laboratory and Data Processing Support Services




SCS provides engineering and consulting services to private Industry, military installations, and government
agencies. Services provided by SCS range from investigations, problem assessments and conceptual designs
to final engineering design, construction or construction management, and long term monitoring. The firm
is proud of its innovative design capability; an SCS Engineers-designed landfill gas recovery system at the
Ciy of Industry, California received the American Society of Civil Engineers’ Outstanding Civil Engineering
Achievement Award.

The firm designs all types of hazardous waste treatment, storage, and disposal facilities, including landfills,
incInerators, drum storage areas, bulk storage tanks, land treatment facilities, and waste treatment works. In
addition, SCS provides Superfund-related consulting services, including conduct of remedial investigation
and feasibility studies, design of remedial measures, and construction or construction management.

Other Corporate Highlights

¢ Professional staff include environmental, civil, mechanical, electrical, and chemical
engineers; geologists and hydrogeologists; public health specialists; chemists, biclo-
gists and other natural sclentists; planners; systems analysts; computer scientists; and
management analysts,

Fully-equipped analytical laboratory
Underground tank precision test equipment
State-of-the-art computer data processing equipment

Proven record of on-time and on-budget project perfformance

Professional Corporation licensed to provide professional engineering services in most
states

¢ Wholly-owned subsidiary provides construction services and design-bulld capabilities
for subsurface gas control and remedial actions.

Unique Qualifications

Subsurface Gas. SCS Engineers is one of a small handful of national consulting firms qualified to assist in
the assessment and control of alr emissions and subsurface gas migration from land disposal facilities. The

firm has performed more than 800 projects In this highly specialized area, including a number at listed Super-
fund sites.

In-Situ Stripping of Volatile Organic Compounds. As a natural extension of the firm’s work in subsurface
gas control and recovery, SCS has designed vadose {unsaturated) zone monitoring and treatment facilities

at contaminated sites. Owners often find such soll vapor extraction systems to be a cost-effective way to
monitor and clean up a stte.

Remedia! Actions at Sanitary Landfill Facilities. A growing number of sanitary (municipal) waste facilities
are being identified as hazardous waste sites under the Superfund program. SCS’s broad background in
sanitary landfill engineering provides the firm with an understanding of the usual kinds of contamination found
at such landfills, as compared with hazardous substances from industrial sources. In addition, the firm Is ex-

perienced in the design of control facllities which reflect the special conditions (e.g. differential settlement)
found at most landfills,




Tank and Centainer Storage. Senior professionals at SCS have unparalleled knowledge and experience in
tank storage of hazardous materials. This experience is broad, ranging from preparation of spill prevention,
control and countermeasure (SPCC) plans to design of tank farm storage facilities. The firm is nationally
recognized for its work with respect to underground storage of hazardous materials, and for development
and implementation of leak detection and cleanup programs for leaking underground storage tanks.

PCB Management. SCS Is one of a few national consulting firms with extensive expertise in management
of PCB materials and related chemicals (e.g. pentachiorophenols, dibenzofurans, and dioxins). SCS's PCB
experisnce includes preparation of spill ¢leanup plans and specifications, manuals for the proper handling
and disposal of PCB materials, and research into the fate and chemistry of degradation products (such as
dioxins) formed upon combustion of PCBs.

Oil and Solvent Waste Management. SCS has conducted oll and solvent waste management projects at
more than 100 locations in the last 10 years. Services provided in this area include preparation of of plans
and specifications for off and solvent waste collection, storage, and disposal facilities {including land treat-
ment facilities), development of used off and solvent management programs, design of secondary contain-
ment and spill cleanup facilities, and preparation of permit applications.
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CORPORATE EXPERIENCE

Uncontrolled Hazardous Waste Site (Superfund) Experience

Proper management of an uncontrolled hazardous waste site requires that the problem be identified, its im-
plications assessed, alternatives considered, and appropriate action selected. SCS Engineers is one of a few
national consulting firms which is qualified to assist in all phases of managing uncontrolied sites, including:
Preliminary Assessment, Remedial Investigation, Remedial Action Selection, Facility Design, Cost Estimating,
and Construction Management

Preliminary Assessment. During the fast four years, SCS has conducted preliminary assessments to iden-
tify past hazardous waste management practices and possible environmental contamination at a number of
military installations, including ten Naval Instaflations in the western United States.

In addition, SCS has performed preliminary assessment and subsequent Hazard Ranking System analysis
for a variety of private sector clients in a dozen states. Where the scope of a preliminary assessment justifies
their use, SCS has available computer facilities to assist in analyzing site data. In addition, on-line data bases
covering toxic material management can be used to broaden investigations of potentially responsible par-
ties. Such information can be useful to officials in government and industry alike who are seeking to appor-
tion financial responsibility for remedial measures at a Superfund site.

Remedial investigation. SCS geologists and hydrogeologists have been used on projects throughout the
country to identify llkely subsurface conditions, sometimes based on minimal amounts of data. The firm's
geologists are often used to specify locations for groundwater wells and subsequently to interpret results to
determine the extent of contaminant movement.

The firm has Installed most of the groundwater fate and transport models accepted by EPA on SCS's in-house
computer systems. These include USGS2d, USGS3d, USGSMOC, FE3dGW, FEMWASTE, Random Walk,
and PATHS (groundwater transport); USGS2d and FEMWASTE WATEQF and PHREEQE (chemical equi-
librium); PAL, TSDF, ISCST, and ISCLT (air emission release rates); HWD (dike stability); and HEC-1 and HEC-
2 (surface water hydrology). In addition, professionals at SCS are familiar with and routinely use other stand-
ard computer models to evaluate remedial alternatives {e.g., EPA’s HELP model to evaluate alternative site
cover designs).

SCS has collected surface water, groundwater, soil, plant, and air samples for more than 400 projects. These
acthvities have been performed for industrial and military clients in more than 35 states. Typically, quallty as-
surance plans are developed in advance of sample collection to ensure that collection and analysis are per-
formed in accordance with standard methods approved by regulatory officials.

Following sampling and laboratory analysis, SCS scientists apply risk assessment technigques to determine
whether site contamination warrants remedial action. SCS is experienced in estimating exposure via ground
water, surface water, alr, soll (ingestion and inhalation), and food chain pathways.

Remedisl Action Selection. Based upon results of the preliminary assessment and investigation, SCS as-
sists clients in the selection of a cost-effective approach to site remediation. In many cases, selection of a
remedial action must consider not only the technical aspects of the site problem, but legal and other institu-
tional aspects as well. SCS has worked on several widely-publicized Superfund sites, including:

® Fulbright and Sac River Landfills, Springfield, Missouri (remedial investigation and
feasibllity study and remedial design performed for potentially responsible parties)




¢ Del Norte Pesticide Site, Crescent City, California (remedial investigation: design of pilot
treatment; preparation of plans and specifications for groundwater pump and treat;
assistance during construction}

® Riverfront Park Landfil, Kansas City, Missouri (field investigation and endangerment
assessment performed for municipal site owner)

® Odessa Chromium | Site, Odessa, Texas (review of EPA remedial design, evaluation of
alternative technologles and expert testimony)

® Krysowaty Farm, New Jersey (preparation of plans and specifications for excavation and
disposal; assistance during construction)

¢ lee’s Lane Landfill, Kentucky (design of emission control facilities, assistance during
construction)

® United Chrome Products, Corvallis, Oregon (evaluation of alternative groundwater
pump-and-treat technologies)

® Kin-Buc Site, New Jersey (expert testimony and consulting regarding alternative designs
for capping the landfill, surface water protection, and post-closure care)

¢ Port Washington Landfill, New York (regulatory support; design and construction super-
vision for emission control system {fume incinerator); system start-up; monitoring)

® Jamaica Bay Landfills, New York (operation and closwire plans for Fountain Avenue,
Edgemere, and Pennsylvania Avenue Landiills; leachate evaluation; emission controls)

® Matousek Landfill, Garfield Heights, Ohio (design and construction of explosive gas
control treatment system)

¢ BKK Landfill, West Covina, California (offsite health and safety monitoring for airborne
toxics)

® Industrial Exxcess Langfill, Uniontown, Ohio (investigation, design and construction of
langfill gas collection and treatment systemn)

SCS clients at these and other sites benefitted from the firm’s credibility regarding selection of cost-effective
remedial actions. SCS's approach to these problems is based on finding practical solutions. SCS profes-
slonals appreciate the senshive nature of remedial action selection given intense citizen involvement and legal

considerations, and are experienced In identifying options which are practical in both a technical and institu-
tional sense.

Facility Design, Cost Estimating, and Construction. SCS has designed formal remedial actions at dozens
of waste disposal sites over the last 18 years. Atleast five of the projects (Del Norte Pesticide Site in Califor-
nia, Industrial Excess Landfill in Ohio, Krysowaty Farm in New Jersey, Lee's Lane Landfill in Kentucky and
Port Washington Landfill in New York) Involved sites listed on EPA’s National Priorities List.

SCS has prepared plans and specifications for remedial measures at several miltary installations Including
Naval Air Station, Miramar, California; Casco Bay Naval Fuel Annex, Brunswick Naval Air Station, Maine: Fort
Belvoir, Virginia; Naval Surface Warfare Center, Dahigren, Virginia; Ping Bluff Arsenal, Pine Biuff, Arkansas;
and Lone Star Army Ammunition Depot, Texarkana, Texas.

Atseveral sites, SCS designs for remedial actions have enabled the sites to be beneficially used for non-waste
management activities. For example, a developer retained SCS to design measures for an arsenic-con-
taminated site formerly used for cleaning railroad tank cars. Afier careful evaluation of the nature and extent
of contamination, SCS designed a seal and drainage system which isolated the arsenic. Local and state
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regulatory officials permitted construction of a townhouse development at the site based on SCS’s design.
A similar project performed for a hote! developer enabled a former dump site fo be used for a major hotel
development.

Hazardous Waste (RCRA) Experience

SCS Engineers was performing hazardous waste management projects before the Federal and most state
hazardous waste programs were developed. Asa consequence, the firm has participated in the evolution of
these programs over the years. SCS staff have an intimate knowledge of both the purpose and substance of
the Federal and many state hazardous waste programs. Inall, SCS has conducted more than 1,000 projects
relating to solid and hazardous waste management, both pre- and post-RCRA,

Services provided by the firm have ranged from assistance with regulatory compliance and permitting (waste
characterization, security plans, tralning plans, contingency plans, etc.), to preparation of plans and specifica-
tions for hazardous waste treatment, storage and disposal faciiities and facility closure.

Regulatory Compliance and Permitting. SCS has assisted a variety of clients in complying with Federal
and state hazardous waste management regulations, and in applying for the necessary permits. SCS has
developed partial or complste RCRA and equivalent permit applications for a long list of clients, including
military ordnance facilities, ron and steel manufacturers, fertilizer production facilities, commercial waste dis-
posal firms, and manufacturers. SCS has prepared hazardous waste permit applications for facilities located
in California, Georgla, lowa, Maryland, New York, North Carolina, Ohio, Pennsylvania, Virginia, and Washing-
ton. In addition, the firm has provided regulatory compliance assistance (such as environmental audits) to
cllents In more than 20 states.

For the American Petroleum institute, SCS prepared twotraining packages for use intraining hazardous waste
landfill and hazardous waste land treatment operators, as required by hazardous waste management regula-
tions. For the Chemical Manufacturers Association, the firm conducted two nationwide surveys of hazardous
waste underground Injection well facilitles with particular attention to regulatory compliance issues.

Waste Minimization Plans. The reauthorization of RCRA in 1984 included a reguirement for generators to
minimize their generation of hazardous wastes. SCS assists generators in complying with waste minimiza-
tion requirements. In many cases, generators find that relatively simple changes in their operations can result
in significant cost savings for hazardous waste management; in some cases the generator is able to remove
#self from the hazardous waste regulatory program altogther.

SCS performs a detailed inventory of hazardous wastes being generated at the facllity; identifies recycling
(onsite and offsite) and other reduction alternatives: prepares cost estimates and performs payback analysis;
and prepares a written implementation plan. The firm has prepared such waste minimization plans for clients
in Alabama, California, lilinois, Maine, Maryland, Ohio, Pennsylvania, Virginia, and Washington.

Comprehensive Hazardous Waste Management Pians, SCS Engineers has prepared a number of hazard-
ous waste management plans, including those for Western Canada; the Province of Alberta, Canada; the state
of Hawall; Vandenberg Air Force Base, California (including the Space Shuttle project); small quantity gener-
ators in North Hollywood, Californla; Yolo County, California; southeastern Virginia; and King County,
Washington. Such plans typically include:

® Identifying sources, quantities, types, and frequencies of hazardous wastes generated,
Including wastes from contaminated site claanup.

® Preparing an Inventory of existing hazardous waste treatment, storage, and disposal
facilities, analyzing thelr capacity, and performing TSD facility needs assessment.




¢ Siing hazardous waste TSD facilities.

® lIdentifying alternative waste management strategies source minimization, including
good housekeeping practices, waste segregation, process modification, product substi-
tution, on-site recycling, and on-site treatment.

¢ Recommending plan for management of hazardous waste generated by commercial
small quantity generators and households.

¢ Developing conceptual designs, schedules, and financing alternatives.

® Preparing and conducting public information programs.

Design of Hazardous Waste Treatment Facilities. SCS has conducted several dozen projects relating to
hazardous waste treatment. These Include preparation of engineering of design plans and specifications for
treatment facilities, and development of computer-based models to predict the cost and performance of
characteristics of different treatment technologies.

SCS has designed incineration faciities for infectious (hospital) wastes, toxic gases collected at Superfund
sites, and smalfl solid waste management facilities. Other types of treatment systems designed by the firm in-
clude solvent distillation and recovery, ofl-water separation, carbon adsorption, lead battery acid neutraliza-
tion and lead recovery, and physical/chemical treatment for photographic wastes. Clients served in these
projects Include military installations, private companies, and municipal governments,

SCS clients for engineering feasibility study services include military branches and private companies. For
example, SCS reviewed engineering designs for a hazardous waste incinerator and a PCB incinerator for two
private developers considering construction of such faciiities. Financing the facllities was contingent upon
5CS’s engineering review. SCS performad a series of projects for the Navy’s Civil Engineering Laboratory to
examine the feasibility of modular Incineration for solid wastes.

Design of Hazardous Material/Waste Storage and Disposal Facllities. SCS has conducted scores of haz-
ardous material and hazardous waste storage projects stretching fiterally from coast to coast. These have
included Spill Prevention, Control and Countermeasure (SPCC) plan preparation, design of modifications to
storage facilities, and design of new storage facilities. Over the last two years, SCS has designed new haz-
ardous material/hazardous waste storage facilities totalling several millions of gallons in capacity, including:

® Hazardous materials storage facilities, Mare Island Naval Shipyard, Vallejo, California
® Transformer and circult breaker oll storage facility, Vancouver, Washington

® JP-4 and liquid oxygen storage facilities, Glenn L. Martin Alr National Guard Base,
Baltimore, Maryland

® JP-4, JP-5, diesel, fuel oll, leaded gasoline, unleaded gasoline and kerosene storage
facility, Marine Corps Development and education Command, Quantico, Virginia

& JP-4 storage facility, West Virginta Air National Guard Base, Charleston, West Virginia

® Hazardous waste storage and transfer facilities (underground tanks and containers),
Bureau of Engraving and Printing, Washington, DC

¢ Hazardous materlals storage and dispensing facilities (containers, and aboveground and
underground tanks), Bureau of Engraving and Printing, Washington, DC




¢ Chemical storage and transfer facility, Great Lakes Chemical Company, Irvine, California

® Diesel and unleaded gasoline storage facility, Fort Lee, Petersburg, Virginia

SCS has provided land disposal consulting services to a variety of Federal, state and local government agen-
cies, military branches, and private companies. More than 250 projects relating to land disposal of wastes
have been performed by the firm, including both hazardous and solid waste. SCS has provided full-scale
siting and design services at more than a dozen municipal and industrial landfills, and has provided limited
design services at scores of others. In additlon to fandfill fachities, the firm has prepared designs for land
treatment and surface impoundment facilities.

Closure and Corrective Action Plans. SCS has prepared several dozen closure plans for hazardous waste
facilities in Arizona, Arkansas, California, Georgila, lowa, Maryland, North Carolina, Ohio, Oregon, Pensyl-
vania, Texas, Virginia, and Washington. Facilities coverad by these plans range from simple storage and treat-
ment facilities to complex combinations of treatment and land disposal. Where possible, SCS assists facility
owners In achieving "clean closure”, thus eliminating the need for continuing post-closure care.

Where clean closure Is not possible, SCS prepares closure and post-closure care plans lsaving some con-
tamination in place, with caps and groundwater monitoring designed in accordance with regulatory guidance,
The firm assists in developing risk-based closure standards and groundwater monltoring standards ("Alter-
nate Concentration Limits"} to help determine whether further corrective action is needed at a facility.

When a release of hazardous waste constituents is identified at a RCRA-regulated facility, even where the
release is from a non-regulated solid waste management unit, then new Federal regulations require the
development and Implementation of a corrective action plan to address the release. SCS has been involved
in preparing and negotiating some of the nation’s first RCRA corrective actions conducted under these new
requirements.

One example includes the firm's work In response to an apparent release of trichloroethylene from a southern
manufacturing plant. SC$ assisted the manufacturer in assuming control of its response to the situation,
rather than awaiting regulatory direction. As a result, carbon filters were Installed on wells serving naarby
homes and combination air stripper and carbon fiter was installed on the plant’s water supply within a mat-
ter of weeks of discovery of the release. The formal corrective action plan required more than 18 months for
agency approval, but in the meantime, the problem was largely solved. Testing indicates that the tech-
nologies reduced trichloroethylene concentrations below detection limits.

Underground Storage Tanks

Federal regulations require owners of underground tanks to perform precision tank testing on a regular basis.
If leaks are detected, a corrective action program must be developed and Implemented. SCS has assisted
underground tank owners In developing tank management programs, including identifying underground
tanks, assigning prioritias for testing, conducting precision tank lests, installing monitoring wells, and design-
ing and Implementing corrective measures where necessary,

In the last year, SCS has conducted underground tank testing programs for chemical companles, manufac-
turers, trucking companles, ofl companles, and private developers. SCS conducts the most appropriate tank
integrity test method using certified technicians. If necessary, SCS installs groundwater or unsaturated zone
monitoring well systems, and collects and interprets analytical results.

In the course of performing underground tank projects for some of the nation's prominent owners of under-
ground tanks, SCS has gained a reputation for practical, effective solutions to underground tank problems.
In one case, the firm designed and constructed a groundwater interceptor trench and hydrocarbon recovery
system which was far more effective than required by the cllent’s spacifications, and which cost roughly one-
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third of what the client expected to pay. In another example, the firm was retained to determine the source
of migrating gasoline in the groundwater beneath one California site, and to design remedial measures to pet-
mit development to continue. Such projects typically are conducted under intense time constraints to assure
continuation of the developer’s financing; SCS is accustomed to performance under pressure.

Construction of remedial measures can be faciiitated through the use of SCS's construction subsidiary, SCS
Field Services. Through Field Services, SCS offers “full service" Investigation, design, construction and
monttoring for remedial measures. Many clients have found this arrangement meets their requirements for
responsiveness and accountability when facing an environmental emergency. ‘

Real Estate Contamination Assessments

With the authorization of Superfund in 1986, and a series of similar laws at the state level, sellers and pur-
chasers of real estate (and their lenders) have been placed in an uncomfortable position. Environmental con-
tamination resulting from hazardous material mismanagement can impose substantial liabilities on a pur-
chaser of real estate; in some cases, the expense may be so large as to make the property worthless. If the
lender forecloses under these circumstances, it may become the owner of the Superfund site with a net nega-
tive value. From the seller's perspective, liability for future contamination of the property could be imposed
upon it, unless it can prove that the property was "clean” at the time of transfer.

SCS helps sellers, purchasers, and lenders estimate the extent, if any, of their exposure by performing an en-
vironmental contamination assessment prior to conveyance. The purpose of the assessment is to estimate
the extent of environmental contamination which may exist at the site. SCS has provided environmental con-
taminatlon assessments to private developers, lenders, and clients. Each has benefitted from SCS's prag-
matic approach to these assignments, which includes conducting the work in phases to minimize the expense
of the survey effort. Under this approach, the scope of each phase depends upon the results of the preced-
ing phases. '

The SCS approach 10 contamination assessments includes compiling the site history, reviewing regutatory
agency files, and performing site reconnaissance. If contamination is suspected, SCS recommends a specific
sampling program to further characterize the nature of the problem. Where hazardous substance contamina-
tionis confirmed, SC$ has assisted clients in presenting a plan of action to the appropriate regufatory agen-
cies. The firm has provided these services 1o clients in Alabama, Arlzona, British Columbia, California, the
District of Columbla, Florida, Georgla, llinols, Indiana, Kansas, Kentucky, Maryland, Mississippl, Missour,
Nevada, New Jersey, New Mexico, New York, North Carotina, Qhio, Oklahoma, Oregon, Pennsylvania, Texas,
Virginla, and Washington. :

Asbesios Services

Asbestos-contalning materlals (ACM) were used for a wide range of bullding components untilthe mid-1970s,
when concem over airborne asbestos fibers and thelr health effects became widespread. SCS assists real
estate developers and financial Institutions in identifying and managing abatement of ACM. Normally, SCS
services begin with a comprehensive inspection and sampling of possible ACM, followed by recommenda-
tions regarding appropriate abatement measures. Depending upon the condition and focation of ACM within
a building, it may be possible to isolate ACM (rather than removing 1) at considerable savings to the client.
Subsequent phases of SC8 services include monitoring abatement activities and cedification of conditions.
SCS has provided asbestos services for scores of projects in Arizona, California, Indiana, Kansas, Maine,
Maryland, Missouri, Ohlo, Pennsylvania, Virginia, and Washington,
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PERSONNEL

Exhiblt A summarizes the backgrounds of some 95 key SCS professionals with experience in waste matters,
Together, this core staff has more than 750 years of experience solving a wide range of hazardous waste
problems, and more than 1,100 total years of professional experience. Two-thirds of the personnel shown
hold professional licenses In fields relevant to the firm's practice In hazardous waste and Superfund services.

Many are licensed in more than one state: taken together, they provide the firm with the ability to practice
professional engineering in most states.

Full resumes and references for any professional shown are available on request.
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EXHIBIT A: KEY SCS PERSONNEL WITH WASTE MANAGEMENT EXPERIENCE
Education Yoars Experience——
In Waste Total Professional
Key Parsonnel SCS Classification BS MS PhD Degres With SCS Management Prof. Ragistration*
M.O. Alpers Sr. Project Analyst . ] Planning 1 8 10 EIT
A.C. Alvord Sr. Project Scientist ] Geology 3 1 12 CPG
V.S. Apte Project Engineer ] ] Civil/Environmental Enginsering a 6 7 EIT
D.A. Austin Project Director . [ Mechantcal Engineering/Business 2 10 20 PE
K.L. Baattie Statf Analyst . ] Sociology/Political Economy 1 2 8
M.B. Deizer Project Director [ Civil Enginesring ] B 18 PE
5.C. Benltez Sr. Project Sclentist . Environmental Sclance 10 10 11 CHMM
C.M. Boone Project Scientist . Environmental Scisnce 1 10 11
J.L. Briggs Project Managar . [ ] [ ] Ecology 5 5 21
J.E. Buckley Statf Engineer [ ] Geological Engineering 1 3 k|
A.C. Caldwell Staff Enginear . Engineering 1 1 7
P.J. Carrico Project Manager . Environmental Science 4 4 4
T.J. Chang Project Director ] [ Mechanical Engineering 9 10 15 PE
A_S, Childress Project Scientist . . Geology 3 3 ] CPG
B.8. Clark Sr. Project Engineer . Civit Engineering 2 42 13 PE/CHMM
E.B. Clement Staff Engineer . ] Civil/Environmental Engineer 1 4 14 PE
T..R. Collings Staff Sclentist [ ] Microbiology 1 9 9
G.L. Cainer Staff Enginaar . Agricultural Engineering 4 4 8 EIT
E.T. Conrad Principal . Civil Engineering 20 23 as PE
J.P. Cumminga Project Director [ . ] Chemisiry/Environmental Eng.fLaw 2 ) 30 REA/SB
A.J. DiPuccio Project Director . Civil Enginesring 1 12 17 PE
C.D. Forbes Assoc. Staff Sclentist 1 2 12
G.A, Farrer Sr. Project Engineer . Civil Engineering 1 5 10 PE
P.K. Foxwell Staff Engineer . Geological Engineering - 3 3 3
R.B. Gardner Project Director . ] Civil Engineering 10 10 10 PE
D.P. Gillespie Project Scientist . . Geoology 11 1 13 CPG
M.D. Geyer Project Engineer [ Soll Science/Agriculural Eng. k| 3 3 EIT/AHERA,
T.D. Dong Project Manager ] ] Environmental Enginesring 12 12 12 REA
A.l. Gordon Project Manager ] . Geology 2 9 9 CPG
K.W. Green Project Scientist . Geology 3 3 8
R.L. Grier Project Manager ] Civil Engineering 3 26 27 PE

* Professional Registration
AHERD = Ashestos Hazard Emergency Fesponse Act

CPG = Cenifled Professional Geologisi/Registered Geologist

CEG = Certlfied Engineering Geologist

CHMM = Certified Hazardous Materials Manager

EIT = Engineer in Training

PE = Professional Engineer

PLS = Professional Land Surveyor

REA = Registered Environmental Assessor
SB = State Bar




EXHIBIT A: KEY SCS PERSONNEL WITH WASTE MANAGEMENT EXPERIENCE, Continued

Education Years Experience
in Waste Total Professional

Key Personnel SCS Classification BS MS PhD Degres With SCS  Management Prof. Registration*
M.J. Griffin Project Scientist . . Chemistry/Enviranmental Science 3 9 9
5.M. Hamitton Projact Manager . Blology ' 1 9 10
M.J. Haven Project Director [ ) . Biology/Computer Science 10 10 21
W.M. Hald Sr. Project Engineer . . Civil/Environmentat Engineering 7 9 9 EIT
G.D. Helland Project Scientist ® Geology 3 3 5
J.0, Handricks Staff Geologist . Geology ] 1 13
J.W, Hughes St. Project Engineer (] Chvil Enginesring 2 12 12 PE
G.B. Jenkins Project Director [ Chemistry 3 17 24
B.F. Johnson Praject Scientist 'y Goology 1 L4 7 CPG/AHERA
RW. Jones Project Engineer . Civll Enginesring 1 3 14 PE/PLS
K.Q. Kagy Project Engineer . Civil Enginearing 1 3 10 T
M.M. Katzman Project Manager » Geology 3 10 19 CPG
B.P. Knoll Project Engineer . Civil Engineering 1 15 20 PE
5.R Kothary Project Enginser ] Civil Engineering 3 17 19 PE

it M. Krieski Sr. Projact Engineer . Geological Engineering 1 6 8 PE

o K.V. LaConde Project Director L) Chemistry 15 15 25 REA
S.A. Levin Project Engineer » Civil Engineering 1 2 6 EIT
K.H. Lister Sr. Project Scientist ® - . Geology 3 3 13 CPG/REA
R.W. Luce Project Manager . . ] Geochemistry 5 5 21 CPG
K.A. Madenwald Projact Manager . [ Geology/Geotechnical Engineering 3 16 3z PE
P.A. Mandeville Sr. Project Engineer . . Civil Engineering 2 ke | 8 PE
J.R. Marsh Projact Manager . » Environmental Engineering " " 14 REA
J.D, Marshali Sr. Project Engineer [ ] Chemical Engineering 5 7 a PE
J.0. McClenagan Staff Sclentist . Geology 1 3 4
M.J. McGuigan Project Engineer . Mechanical Engineering 2 4 10 er
J.A. McKie Staff Enginear [ ] [ Meteorology/Civil Engineering 3 3 12 PE
M.W. McLaughlin Project Director ] (] Civil Engineering/Law 1 11 12 EIT/SB
J.H. Miller Asspe. Slafl Scientist . ] Geology/Forest Hydrology 1 1 5
J.J. Mitler Sr.Project Engineer . Environmental Engineering 6 6 9 PE
P.G. Newion Project Manager ] Civil Enginearing 4 1 " PE/PLS
J.A. Nuno Sr. Project Engineer ] ] Environmental Englneering 7 v 7 REA
L.R. Patel Assoc. Stafl Engineer . Civil Engineering 1 3 14

* Professional Registration
AHERA = Asbestos Hazard Emergency Response Act

CPG = Certified Proteasional GeologisyRegistered Geaclogist

CEG = Certified Enginsaring Geologist

CHMM = Cerlifted Hazardous Materials Managsr

EIT = Engineer in Training

PE = Profassional Engineer
PLS = Professional Land Surveyor
REA = Registered Environmental Assessor
5B = State Bar



EXHIBIT A: KEY SCS PERSONNEL WITH WASTE MANAGEMENT EXPERIENCE, Continued

Education Years Experionce-——
In Waste Total Proteasional

Key Personnel SCS Classification BS MS Degres With SC§  Management Prof, Registration*

E.R. Peterson Sr.Project Enginesr ] ] Civil Engineering 4 6 ? PE

G.A Petoyan Project Director ] ] Environmaeriat Engineering 9 9 9

LA Polos Project Sclentiat ] Biology 4 9 9

T.W. Quane Staff Sclentist '] Biology 2 2 14

R.S. Rels Project Manager » Civil Engineering 1 4 12 EIT

K.L. Richardson Staff Sclentist ] Environmantal Studies 4 4 4 AHERA

D.E. Roberson Project Manager . . Environmental Scisnce 11 1 14 CHMM

D.E. Rosa Project Director » ] Civil Engineering 19 22 22 PE/REA

K.K. Saigal Project Manager ] Civil Engineering 8 8 28 PE

D.C. Sincerbeaux Statf Sclentist [ Chermistry 5 5 5

JW. Stamm Stafl Engineer ] ] Chemlcal Engineering 4 5 5 EIr

A.P. Stearns Principal L] ] Civil Engineering 20 29 29 PE

J. Steffan Project Analyst . Business/Markeling 2 12 20

L.G. Steinberger Staff Engineer . [ ] Chemical/Environmental Engineering 5 5 5 EIT/AHERA
o D.E, Stinson Projact Manager . Civil Engineering 3 6 123 PE

K.M. Stremlau Staft Englneer ) Civil Engineering 3 4 4 er

P.S. Strickland Staff Engineer . Clvil Engineering 1 3 4 EIT

LT. Tagawa Project Scientist . . Geology 4 5 5

J.8. Van Volkenburgh  Project Analyst [ Economics 1 5 10

W.G. Vogt Project Manager . [ ] Biology/Environmental Science 9 9 1

C.A, Votaw Project Scientist . Planning 3 4 5

J.J. Walsh Project Diractor ] Civit Engineering 15 15 15 PE

C.G. Ward Project Manager . Geologist 2 7 7

S.J. Watterson Project Engineer . Civil Enginsering 2 4 8 PE

T1.D. Wetherill Sr. Project Engineer ] Mathematics 2 ] 10

JLH. Wheeler Project Manager 2 15 15

5.5, Whiting Project Scientist [ ] ] Environmental Planning 1 10 12

N.E. Wistting Projact Manager [ Mechanical Engineering 2 15 15

J.D. Wright Project Director . . Civil Englneering 7 7 20 PE

JA Young Project Director . ] Chemical Engineering/Business 2 16 24

N.G. Zolten Project Engineer . Civil Engineering 1 2 6 PE

* Professional Registration
AHEPRA = Asbeslos Hazard Emergency Response Act

CPG = Certified Professional Geologist/Registered Geotogist

CEG = Ceriifisd Englneering Geologist

CHMM = Cerlified Hazardous Materials Manager

EIT = Engineer in Training

PE = Professional Engineer

PLS = Professional Land Surveyor

REA = Registered Environmental Assessor
SB = Siale Bar
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LABCRATORY

The SCS laboratory Is located In Signal Hill, California, near the Long Beach office. This facility includes two
Hewlett-Packard 5970B GC/MS, a total of eight Varian Gas Chromatographs, Thermo-Jarrell Ash Inductive-
ly Coupled Argon Plasma Spectrometer, a Perkin-Elmer Atomic Absorption Spectrometer and various other
spectrophotometric equipment. A separate area houses a full wet chemistry laboratory and peripheral equip-

ment. The laboratory performs analyses on water, wastewater, sludges, solls, plants, leachates, gases and
groundwater.

The SCS laboratory is widely regarded for its work in analyzing subsurface gases for trace compounds, and
for its work in support of $CS's underground tank investigations (e.g., analyses for Benzene, Toluene and
Xylene, or BTX; total recoverable petroleum hydrocarbons; and organo-lead in soil and water). In addition,

the laboratory has a large bench-scale testing area in which to conduct treatability and leachability studies
on a variety of waste materials.

In addition to providing laboratory analyses in support of SCS projects, the laboratory also provides analyti-

cal services to a wide range of commercial and miiitary clients. The laboratory is certified by the State of
California,

Each SCS office maintains a full complement of field sampling equipment for water, groundwater, soil, air and
waste sampling and site assessment. Included are photo-ionization, flame lonization, and efectrochemical
direct reading Instruments for vapor analysis, non-contaminating sample pumps, water level indicators, a
portable drill rig, and a variety of supporting field equipment. In addition, each SCS office maintains neces-
sary safety equipment and supplies to enable the firm to respond quickly to field investigation assignments.
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CORPORATE FACILITIES
Informatlon and Data Management

firm has a large HP 3000 mini-computer system with associated terminals, printers and plotters configured in
a time-sharing environment, In addition, the firm has a variety of IBM, Compag, and Hewlett-Packard micro-
computers.

T ? . SCS Enginsers maintains sophisticated data management capabllities within its Data Processing Group. The
These in-house systems, when coupled with the firm’s data processing staff, provide state-of-the-art data
l manipulation and analysls capabilitles for SCS assignments. The firm has developed several specialized ap-
plications for hazardous waste and toxic materials analysis at the national or regional level. For example,
SCS offers a modified version of EPAs Hazardous Waste Data Management System (HWDMS) to hazardous
I waste companies performing market research,

The SCS service is called AEGIS, for Automated Environmental Geographic Information Service. Included
| within AEGIS are the RCRA 3010 notffications (more than 50,000 records); RCRA Part A applicants {(some
l 7,500 records); CERCLA 103c notifications (some 7,000 records); the Open Dumps Inventory; Surface im-

poundment Assessment flles; wastewater discharge data from 40,000 shes; and state information collected

from 10 of the largest states. In addition, the firm has computerized EPAs Comprehensive Environmental
' Response Compensation and Liability Information System (CERCLIS) to enable SCS staff to quickly identify
potential Superfund shes located near any property of interest throughout the United States. :

Library Facilities

Each SCS office maintalns a working library of solid and hazardous waste research materials, product
catalogs, and military guide specifications. The firm's main library is located in the Long Beach office, and
contains roughly 25,000 volumes. All of the firm’s fibrary holdings are fully automated, with search and cir-
culations assisted using SCS-AUTOLIB (TM), an automated library management system developed by the
firm and avallable commerclally. Due to the speciallzed nature of SCS’s work, the library contains solid and
hazardous waste reference materials which are not avallable elsewhere. Inadd ition, the library maintains sub-
scriptions to most of the available solid and hazardous waste research services.

Drafiing and Graphics

SCS offices are equipped with a wide range of drafting and graphics equipment. From traditional engineer-
ing drafting (plans, detalls, etc.) to sophisticated computer alded design, drafting, graphics and deskiop
publishing, SCS has the in-house capabilities to meet cllent requirements.

Over its history, SCS has amassed a considerable number of proven engineering details and construction
techniques which can be used for efficient production of construction drawings. The firm prepares all types
of Rustrations, including black and white, full color, and line art from photography. Many sofid and hazard-
ous waste projects include public participation; use of SCS-produced ilustration materials in various media
has proven valuable for a number of these projects.
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