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GENERAL SERVICES ADMINISTRATION

Preliminary Report on Tank Removal,
Site Investigation, Additional Investigation
& Tank Closure Plans
Prepared by Tim K. Smith (TKS Consulting, Ltd.)
May, 1994

SUMMARY OF INVESTIGATION

Tank removals were implemented on one underground waste oil
tank and one underground gasoline fuel tank. 1In addition, closure

in place of two 10,000 gallon weathered dlesel heating fuel tanks
was hegun,

The heating fuel tanks were to have been closed by pumping out
the remaining contents of product and sludge, steam cleaning the
tanks and backf{lling them with cement slurry. This proved
impractical due to interfering sand, rock and clay in the tanks.

Prior to tank removals, 6 goil borings, 3 of which were
converted to monitor wells, were constructed to collect

contaminant, geologic, and hydrologic data prior to tank
excavation,

5011 sampling during the boring and tank removal process
Indicated the areas of tanks #1 and the area of tanks #3 and #4

have assoclated contamination primarily contatned below the water
table.

Additional work is recommended in the form of a proposed work
plan.

SITE LOCATION, OWNERSHIP AND CONTACT

Site Location: Alameda Federal Center, 620 Central

Avenue,
Alameda, California

Site Owner: General Services Administration, Design & Construction
Division -~ 525 Market Street, 315t Fioor, San Francisco, €A 94105
For information call: Beverly Chin, Tel: (415) 744 -5685

Site Contact: T&T EARTH SERVICES:
Tim K. Smith - p.o. Box 1618, Sutter Creek, CA 95685
Telephone: {2091267-0903 or

Thomas H, Hunt, 111 - P.0O. Box 1121,

Jackson, (A  asgan
Telephone: {209)223-2811
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INVESTIGATORS QUALIFICATIONS

The profect isg being subcontracted from Serrano & Cone, Inc.,
general engineering contractors, by T & 7T EARTH SERVICES, a
partnership between Hunt Brilling Co., Tnc. and TKS Consulting Lta,
Hunt Drilling operates as a8 Class A General Engineering Contractor
with Haz Mat Certificate and C-57 Water Well License # 563592. TKS
Consulting operates with Tim K. Smith, Reg. Geologist #4013 and
Registered Environmental Assessor $00291. Hunt has operated in

California for 14 years and TKS has operated in California for 8%
years.

SITE MAPS

Included in the work completed is a location map showing the
gite in relationship to The City of Alameda and a site location map
including the soil borings, monftor wells and tank tocations.

PREVIOUS INVESTIGATIONS

Sixteen previous geotechnical borings were completed by Trans
Pacific Geotechnical Consultants. Field screening showerd
hydrocarbon vapors and detectable hydrocarbon odor in the borings
In the vicinity of tank #3. There were thought to be three
underground tanks on site, two diesel and one gasoline.

SITE TOPOGRAPHY, GEOLOGY AND HYDROLOGY

GECLOGY: The area isg underlain by loose sands with abundant shell
material to about 12 feet. This tsg probably both fil11 and native
material. Underlying the sand is silty sand and clay units with

lower permeabllity than the overlying sands, These are probably
native soils.

TOPOGRAPHY: The area is 3 relatively flat tidal plane and falls off
slowly to San Francisco Bay some 500 to 1000 feet to the southwest,

REGIONAL HYDROLOGY : According to the geotechnical borings completed
and included in the appendices, the ground-water was 4 to 5% bhelow
surface, The shallow surface units  appear to have high
permeabtlity and therefore significant water Flows are suspected.
Tidal activity may affect groundwater in this area. The recent
drilling confirmeqd onsite groundwater at ahout 5 feet In atl
borings and highly permeablie flowing sands below the water tahle,

T & T EARTH SERVICES



TANK AND PIPING LAYOUT

The tank layout 1s shown on the site location map. The

iInvestigation showed four tanks on the site. The detalls of these
l are as shown on Table 1.

CURRENT SITE AND TANK STATUS

Tanks 1 and 2 were removed on 1/27/94.

)

w&’i&gwd’ Tank # 1 was 1In poor condition and apparently had been
ﬁy} reached by a corrosion beneath the water table which was at

approximately § feet below surface. Moderate hydrocarbon staining
' was noticed at the water sotl interface near the fill end (east).
A report of unauthorized discharge was made hy Tim Smith.

4
l sawﬁf&f > Tank # 2 was in moderate to poor condition and appeared to
?“’ have holes which had opened up on removal by the iron crust peeling
off in weakened areas. No hydrocarbon odor or obvious staining was

l observed at the water soil interface.
TABLE 1 -~ TANK SUMMARY
I Tank # Congtruction Size Piping Tank condition Contents
gallons on_removal

l 1 steel 1000 stee] poor w/holes waste oil
removed had been gas

l 2 steel 6150 steel mod-poor w/crust ne-lead gas
removed covering holes

l 3 steel 10,000 steel extremely poor bunker "C"
removed to {not removed) /diesel
utility

' trench

4 steel 10,000 steel extremely poor bunker "¢"

removed to {(not removed) /diesel

| utility 7
trench

Number 1 and 2 tanks, tanks' rroducts, and the tanks' rinsate

were manifested and shipped to Erickson, Inc., 255 Parr Rluvd.,
Richmond, Ca., 94801,

Ulpon excavating the reported location of tank # 3, which was
thought to be a 550 gallon diesel tank, a 10,000 gallen steel tank
was found, This tank was ocggenti

Ally full of extremetly heavy hlack
hydrocarbon, water and greasy, sandy sediment on the botionm.
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contamination fronm these fil1 materials,

As the tank contents were unrecognizable, the tank was Initially
treated as a leaking waste oif1l tank. Further characterization of

the contents showed only weathered #3 diesel] or bunker "¢" fuel and
1ittle else,

Upon further excavatlon in the area, an additional 10,000
gallon tank in similar condition and with similar contents to Tank
#3 was found. This tank 1s called Tank #4.

Due to a nearby structural retaining wall, both #3 and #4 were
to be pumped ocut ang backfilled with cement slurry.

These tanks had been decommissioned around 1950. The tanks had
been partially €illed with sand and some other apparently inert
material and covered, leaving the fi1l} spouts open. Upon initial
tnvestigation (opening caps at both ends of tank #3 and the east
end of tank #4), it appeared that the heavy hydrocarbon and sand
might be pumped out by standard methods {Erickson 1Inc. and
Petroleum Refineriesg Corporation). Upon attempting to remove
contents with a Commercial steam cleaner ang large vacuum truck, {t
was discovered that the tanks also contained scattered rock up to

3 inches in diameter. This rock apparently entered via the fill
holes which were left uncapped.

In tank # 4, the west end contains a semi-indurated clay 1like
material about 12 fnches thick capping the hydrocarbon rich sand

and water. Thisg "clay cap" does not persist to the east end of the
tank where initial examination was made.

The result ig that the rocks

plug the vacuum hose and the
hardened clay can not be pumped,

(pumping for 5 hours resulted in

Ag a result of this,
pumping after five hours whe
sand slurry had been removed

the decision was made to terminate
n the most easily pumped liquids and

It now remains necessary to design some method to remove the
contaminated sand, clay and rock from the tanks s=o they wmay be
filled with inert material for closure or to remove the

It is felt that glven the condition of the tanke and
size, if they are openeg up on the top to
they would be {ikely to collapse.

their
access the contaminant

The removed tank product was manifested

and shipped to
Petroleunm Refinery Corporation.
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PRE-TANK REMOVAL SAMPLING PROCEDURES AND EQUIPMENT

In order to characterize and estimate groundwater flows for
possible tank pit dewatering operations, a temporary monitoring
well was constructed at each tank site. Contamination in the soil

was evident at the water table associated with the tank sites #1
and #3, 4.

f“ At tank #1, 2 sofl borings were completed and 1 (hotring #1)
i was converted to a monftor well (MW-1),. Boring #2 was in the tank
i Pit within 18 inches of the tank.

{
/
' R At tank 2, there were 3 borings (boring 3, 4 & 5). Boring #5
¢+, was converted to a monftoring well {(MW-2} for gromnd -water guality
work. Boring #3 was within 12 Inches of the west end of tank 2 and
o boring 4 was within 18 inches of the)past end of tﬁnﬁr?._é‘ é;géw<%/
M . i Yy . P B VERPON, : AL - i/
v L /’a-'va; ; W“"”*’Gf,,‘f"”wé’“ pf s o e T S 7 /
o o~ i Forfo it bes.
- Hud WG oAl 7
TABLE 2
PRE-TANK REMOVAL BORINGS
pBERHH AN | sameie, o | o wkk | sorine
15.5 5, 10.5, 14.5 1 M- 1
9 8.5 1 GROUT
FILLED
5B-3 11.5 10.5 2 GROUT
FILLED
5B-4 11.5 5, 10.5 2 GROUT
FILLED
SB-5 11.5 5, 10.5 2 MW-2,
DAMAGED BY
[g SITE
ACTIVITY
[__SB—G 15.5 5, 10.5, 14 3 MW-3
L _ I N .

The soll borings were comploted hy Hunt Drilling Co.

with an
8 Inch hollow stem Auger drill (Inderenil Rand A 200 .

wi
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Upon completion of the borings, they were oither gronted with
neat-cement slurry or converted to monitoring wells. Soil bor ing
spoils were contained on sjte In DOT drums unti} properly disposed
of with the tank pit spoils.,

GEOLOGY OF THE BORINGS

Borings 1 through 5 were within 60 feet of each other and

surrounded tank 2 on the north, east and west and tank t on the
south and east.

The material encountered in these horings was very uniform. It
consisted of medium grained (.25-.5mm} clean sand to 5 feet with a
transitional zone from unsaturated to saturated sand from 4.5 to
5.5 feet in depth. At the water table in borings 1 -and 2, near tank
1, hydrocarbon odor and staln was noticed at 5 feet. ¥ID readings
were in excess of 100 ppm in hole 1. Below the water table the sand
went to a clean, fine (.1-.25mm) green/grey sand with Jocal Areas

of marine shell fragments. Heaving sand was common and reduced the
depth of Mw-1.

No holes encountered clayey zones or aquitards of consequence,
The uniform character of the borings leads me to heljeve that the

material is not fi1l, or if so, the fill is extremely uniform in
this area.

Boring #6 was converted to a monitoring well {MW-3) near tanks
3 and 4. The geology of this boring showed a section dtfifering
substantially from thosge drilled near tanks 1 and 2.

This hole contained brown clayey gravel from surface to 3.5 feet,
a clayey zone from 3.5 to 5 feet, saturation at 5' and heavy
hydrocarbon contamination from 5 to ¢ feet in a siimy clavyey
gravel. This unit continued to 11 feet. A moderately clean, olive

grey sand similar to that near tanks 1 and 2 was encountered from
11 to 15.5 feet.

MONITOR WELL CONSTRUCTION

The wells were constructed with 2" Schedule 40 PvC pipe with
flush joint threads. The Interval from approximately 10 feet below
water table to 4 feet below surface was screened with .020 inch
factory slotted Pipe. Filter pack wasg inatalled through the hollow
stem from the bottom cf the hole to twup fent above the acreened
interval. The filter pack used was a #3 lonestar sand.

Approximately six inches of hentontte chipa were appliod above
the filter pack and wetted with rotable water,
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The remainder of the hole was filled with a bentonite, neat
cement grout. A traffic rated, water tight, bolt down monitor well

designated monument was installed over a water tight, locking top
plug.

After at least forty eight hours of setting, the wells were
developed by use of a surge hlock and bailer.

The wells were then purged of three to five well volumes,
until the water cleared and the temperature and Ph was stabilized.
The purge water wag contained on site in DOT 55 gallon drums unti}
proper disposal is determined. The purge water was contained on
site in DOT drums untit broperly disposed of with the tank rinsate,

HYDROLOGY

Ground water flows appear to be suhstantfal. This is evidenced
by flowing sand and moderate to rapid recharge of wells dur ing
development activities.

Groundwater gradient was not determined. Tt isg suspected that
the area |is subject to tidal influence. However, a 24 hour
monlitoring of welis 1,2 and 3 showed a fluctuwation of less than .1
foot max to min. This paradox is not yet understood.

SAMPLE HANDLING AND ANALYSIS

The so0il samples were taken with a 1% inch split spoon sampler
lined with three six-inch brass sleeves, driven ahead of the auger
by a standard 140 pound drop weight.

Dependent upon the position of the sample in relationship to the
water level, either the middle or bottom slieeve was taken for
analysis. The sleeve just below the saturation line was sampled.
The adjacent brass tube was checked for vapors with a FID-0OVA,
placed in a plastic bag and sealed for geocloglic logging purposes.

The sample tubes for analysis were capped with aluminum foil
under plastic end caps, taped, labeled and put on blue ice for
shipment to the lab at 4°C under chain of custody.

The soil samples were run for TPH-g and BTEX combined (Ccal
luft, detection 1imit 1.0 ppm/btex-8020, detection timit .005 rpm),
and TPH-d (mod. 8015-D, detection 1limit 1.0 Ppm). In addition
samples at the waste oi1 tanks #1 and #3 were analyrzed for oil and
grease by method 413.2, pch's by method 8080,

semt volatile by
8270, halogenated volatile organics hy 8010,

and metals by €010.

Water samples were taken at monitoring well MW 1
development. After examination for free product with a clear pve

bafler, the well was purged of three well volumes with a bailer anqd
sampled by a clean disposable PVC baiter.

After

T & T EARTH SERVICES



MW-2 was damaged before it could be sampled and MW-3 had
sticky globs of free product in it and was therefor not sampled.

Water samples were stored and shipped with zero head space at
4°C to the lab under chatn of custody. They were analyzed for TPH-
G/BTEX (CAL LUFT, D. .. 50.0 PPB/BTEX-8020, D.L. .5 PPB}, TPH-D

(mod. 8015, D.L. 50 PPB) and halogenated volatile organics by
method 8010.

QUALITY CONTROL

All equipment was steam cleaned after each boring. The split
Spoon samplers were washed with TSP, double rinsed with distilled
water between each sampling and loaded with clean brass sleeves
after they were machine washed with TSP, All rinsate was
containerized i{n DOT 55 gallon drums for appropriate disposal.

The lab to be used was CALIFORNIA LABORATORY SERVICES in
Sacramento. They are a California certified lab #1233. As such,
there were method blanks and surrogates run and reported on all
sample procedures per CAL LAR's Quality Assurance Program,

Tim Smith, registered Geologist #4013 and R.E.A. #00291,
8erved as on-site qualtity control officer.

TANK REMOVAL

On January 27,

1994 both #1 and #2 tanks were removed with a
large excavator.

Removal was completed after ifnertin
reduced the oxygen level to 3.5% in tank
LEL in tank 1 at 0% and 7% in tank 2.

g and purging of the tanks
1 and 3.5% in tank 2 with

The removals went smoothly and the tanks were examined upon
their removal.

Tank #1 had contained

gascline as evidenced by abandoned
product lines running from th

e tank to beneath the fuel pump.

At some point in time it had been converted to a waste oil tank
with direct filling through the fill riser pipe.

When removed, tank 1 had numerous hnles
the east (Fi11?) end and along the high-water/
{see photos). Stalned soil at the water interf
the £i11 spout was evident. Hydrocarhon odor w

Along the bottom of
soll interface line
are line and around
as moderate,
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Tank 2 had holes in several locatjon that were exposed after
iron encrustations were removed from the tank skin. Tt is felt that
the tank had not been completely breached prior to removal (see
photos). No significant staining or odor was notices in the tank

pit away from a small amount encountered at surface around the fil}
spout.

The tanks were loaded on a fiat bed and manifested to Erickson
Inc. in Richmond, California.

Samples were taken in the tank pit bottoms after tank removal
as directed by ACEHMS-1IAZ MAT staff, Samples taken through the
borings prior to tank removal were located and approved asg adeguate
representations of the character of the contamination on site.

SPOILS STORAGE AND DISPOSAL

Three classes o

f tank pit spoils were segregated into lots
during tank removal,

Lot 2: These were the highly contaminated sofls from near the £i11
spout and adjacent to tank #1. These were characterized and
dispoged of under manifest at Forward Landfilt at Patterson,
California due to samples containing in excess of 1000 ppm

hydrocarbon ag motor oil. There wag approximately 15 yards of this
material.

acceptable for disposal at BFI at Vasco Road in Livermore.

Approxlmately 45 yards of this material was manifested and disposed
of at this faciltity,

Lot 3: This wasg about 2
Covered tank #2. 1t w
Landfill. No manifest
the approved profile f

0 vards of «lean surface material which had
as characterized and shipped to 7Tri City
was required for this material. Included isg
or disposal and truckers record of transport,
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TABLE 4
GROUND WATER SAMPLE TABLE

CteHiD | B/tsE/K | soio.
SUG/KG. . uG/KG...1. . uG/KG. ...
MiA-1 1G 1/28/94 ND .6/ND/
.4/ND
MW-1 1D 1/28/94 ND
M1 IHV 1/28/94 1,2-DCE=1.5
L2
TFER- 1.0 = POl
TCE=3.0
MW-3 NOT RUN 1/28/94 FREE
PRODUCT
BLACK
OIL

CONCLUSIONS OF INVESTIGATION

It was discovered that there are two areas of contaminated
soll and ground water on the site.

The first is the area of tank #1. Thisg appears to be weak
contamination consisting of motor oil, weathered gasoline and some
typre of halogenated solvent which was probably disposed of in the
waste oil tank. The contamination appears to be vertically confined
to the material below the water table in the vicinity of tank 1 and
2. The lateral extent of this contamination has not been outlined

but the 1level of contamination suggests a small area of
contamination is likely.

The second area i{s the area surrounding tanks 3 and 4. This
contamination appears to consist of heavy bhydrocarbons of the
bunker "C" type or weathered #3 diesel fuel which was used for
firitng the old heating plant on site. This characterization agrees
with the analysis completed of the product from within the tanks.

This heavy hydrocarbon appears to he concentrated at the top
of the water table but is also enrountered in low tevels to at
least 14 feet in the MW 3 boring. These tanks have arparently been
leaking oil! for some time due to ihe tarry consistency
product found in the horing. Neither the verltical nor
extent of this contamlnation has been outlined.

nf the
Tateral

12
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The condftion of tanks #3 and #4 and the character of the

flowing sand below the water tahle validate closure in place for
the proper procedure to close thege tanks,

RECOMMENDATIONS

The following are recommendations made to address the
remaining problems present on the project site. In conjunction with

this Report of Investigation a Proposed work plan 1isg herein
submitted to cover:

(1) decontamination of tanks #3 and 4 and,
(2) ground water gradient determination and,

(3} outlining contamination Surrounding tank #1 and tanks #3
and 4. Hows slnest deousd 2 2

TANK 3 AND 4 DECONTAMINATION

ground water,

It appears that the most effective way to do this will he by
bloremediation of the tank contents in place. Included in appendix
4 is a case study of Bio-Converters remediation product along with
MSDS sheets on the Product and the nutrient additive. This product
18 new on the market and we {TKS Consulting/ T & T Earth Services)
have completed one independent pilot study on diesel
contaminant hydrocarbons with Impressive results.
have completed numerous tests and have obtained clo
and light hydrocarbon remediations.

range
Bio-Converters
sures on heavy

Treatment of the tanks In place will, in addition to solving
the tank cleanup problem, serve a5 a pilot study for possihle

remedial treatment of the surrounding contaminated so0il and
groundwater.

Tank innoculation

The tanks will be Inoculated with approximately g% gallons of
microbe-nutrient mix. This treatment mix will be

bpressurized pumping to the bottom of the tank sludge a

he tank contents. The remaining void
ater tahle jevel with
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Process conditions and events

The process in the tank will progress in layman's terms as

described by Mr. Jerry Finney of Bio-Converters, the product
developer.

"Utilizing the existing tanks, we will add approximately 1,000
gallons of water containing the microbes and enzymes and nitrogen

phosphorus potassium {fertilizer). There must be a few Inches of
freeboard maintained.

After innoculation with our preduct, let stand at 14 days and
take samples for turbidity and check for free product and for
nitrates and ammoniacal nitrogen. The cloudy water and any free
product should be pumped out and placed in an above-ground tank to
finish breaking down the TPH. This material can then be hauled to
8 sewer plant or beneficial use. The above ground tank [product

conversion] should be completed in approximately 7 days. The
underground tank will need to be filled and emptied every 7 days
and nutrients added at that tinpe. A considerable amount of

material should be removed in 30 days."
Tank and process maintenance (TKS)

In order to expedite the pProcess and maintain the proper
nutrient content 1in the tank, the mixed lighter fractionated
hydrocarbons, tank water and nutrient wiil be pumped off every 7
days and collected in Baker Tank(s).

The nutrient level will then be increased in the tank to expedite. i
the degradation of the remaining hydrocarbon. Q

The water mix collected in the Baker Tank will continue to%;
biodegrade in the Tank and should reach acceptable discharge levels
or be reusahle as Yiquid fertilizer within 1 to 2 weeks after final

lHagutd transfer. 1t 1is expected that less than 20,000 gallons of
l11quid will be recovered,

Verification sampl ing

Samples will be collected of both tanks' bottom sludge and
fluids by compositing samples from both ends of the tanks prior to

the innoculation. Subseqguent . to the innoculation, replicate
sampling will be conducted at approximately 10 day intervals ,ﬂ
starting at 14 days after the innoculatton, Y

Sample analysis

The samples collected will he analyzed
418.1 and BTEY to cover the range of hydror
original tank product characterization,

for TRPH by methed
arbons detected in the

14
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Interim reporting

Within 14 days of the receipt of the third post-innoculation

sampling, an interim progress report will be submitted to The
ACEHS-HAZ MAT Division.

Where required, additional innoculation may be conmpleted in a
similar fashion to the original innoculation.

Cleanup Level

It is proposed to clean up the tank contents to less than 100
mg/kg in the tank solids and 50 mg/Y in the tank fluids. The Piquid

stored in the Baker Tank is expected to go to less than 1 ppm TRPH.

The tanks will then be completely filled with cement grout and
the liquid residue disposed of appropriately.

GROUNDWATER GRADIENT DETERMINATION

Well layout

The contamination in the tank 1 and 2 area is approximately
520 feet from tanks 3 and 4.
The separation distance and the high potential Ffor ground wator
channeling in and around fi1} areas on the site will require
separate ground water gradient determination for each tank area.

It is proposed to complete two additional monitoring wells at
each tank-site. The construction of these well will be necessary ton
plan for additional site Investigation to determine the quantity
and distribution of contaminant at both tank areas.

Well construction, development and sampling

The additional wellg will be constructed, developed and
sampled at 5 foot intervals asg described under previous pertinent
sections of the investigation portion of this report. The proposed
wells will be located as shown on the detatled site location map.

Well surveying

The wells will be surveyed to within .1 foot of horizontal
separation and .01 foot of vertical elevation, The depih tea the
water table witll pe measured to within .01 foot .
depth measurement wi]l be made at approximately

rising and falling tides to determine tidat
gradient.

The grounduwater
the mid point of
effects on the
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ADDITIONAL SOIL BORINGS

Tank #3 and #4 testing

Additional soil borings will he required to accommodate the
regulations for in place tank closure on tanks #3 and #4.

A so0il boring will be completed on hoth tanks to check
contaminant at the tank bottom elevation. The tanks are underlain
by concrete ballast slabs that will prevent boring to two feet
below tank bottom centers, To accommodate the requirements soil
borings will be located directly adjacent to the tanks and sampled

at the tank bottom level which 1s at 14.1 feet. The sampleg will he
taken at 13.5 to 14 feet.

In addition the tauk 3,4 area will be within a larger area of
groundwateaer/soil Investigation and remedial artion.

These samples will be analyzed for constituents found in the
tank product characterization (Bunker "c" fuel o0il), The most

appropriate analysis for this will be FPA method 43181 and BTEX by
EPA method 8020, S528

These borings will be completed under the procedural and
operational protocol of the past borings as summarized in the
Investigation portion of this report,

Additional contamination investigation U/MJ

Based on determination of ground wate w di 15 at ﬁiﬁiﬁ
contamination areas, a soil boring program should be initiated to

outlline the area of contamination surrounding both the tank 1 and
the tank 3,4 area.

This work should consist of so0ll borings and hydropunch
sampling to outline the areas of contamination. The work wonld be
expedited by a portable Fleld 1ab on site to give immediate
direction to the sample location selection.

The borings completed to date show the heaviest contamination
at the water soil interface at ahout 5 to & feelt bhelow surface.

This floating/Interface zone should be sampled by a split spoon
driven ahead of the auger .

The focus should be on the floating/interface zone firat
making the assumption that the ground water assncinted with this
area is going to he contaminated to aome 1nvel . After defining the
Timits of floating/inlerface zone contamination, solact arens

within this zone should be checked to deptih with g hydroapanech tn
set a vertical contamination baseline for grounduwat er Inveast jagat jnn

noutside the area of the floating interfars 2one contaminal nn

16

T & T EARTH SERVICES

w"”%

oo



——

Additional hydropunch samples would be taken to an appropriate
depth outside the area of shallow interface zone contamination to
field screen for water contamination.

Should these samples show contaminatfon, stepout hydropunch
water sampling should continue until the lateral and vertical
limits of the deeper ground water contamination are found. In this
manner hoth the 1nterface/floatjng contaminant zone and the grovnd
water plume can be def ined without taking numerous redundant
samples of water in the obviously contaminated area.

After determining the cuter 1limits of the ground water
contamination, monitoring well(s) should be constructed in down

gradient direction({s) from the plume to serve as proper ground
water sampling sites.

The exact number and location of borings and wells to be
planned will depend upon the determination of the groundwater
gradient and results of ongoing horing sample results. It is felt

that from 15 to 30 sample borings would be required for tank 3.4
area and 8 to 15 for tank i area.

of receipt of chemical analysis from the laboratory. fThe report
will include documentation of samples taken, chain of custody
sheets, sample results, sample locations, boring and well logs,

. well construction diagrams, plan maps, cross-sections and

recommendations for further work, if necessary.

In addition, the Zone 7 Water Agency Drilling Permit
Application will have been submitted prior to commencement of work .,

Respectfully,

JC "

Tim K. Smith

Registered a7, Gealogist #4013
R. E. A. #0029

April 29, 1994
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HEALTH AND SAFETY PLAN - ALAMEDA FEDERAL CENTER:
620 CENTRAL AVENUE, ALAMEDA, CA

A COPY OF THIS PLAN 1S TO BE POSTED CONSPICUOUSLY AT
THE PROJECT WORK SITE AND AT THE AVAILABLE TELEPHONES

Tom Hunt will be on gite safety officer. {40 hour osHA trained
with supervising credential, contracting engineer and c-57
licensed). He will be responsible for safe operation of equipment,
monitoring of the site for toxic vapors, conducting tailgate H & S
meetings on a dajly bastis, gite security and appointment of a
qualified site safety officer in his absence.

Daily meetings will consist of operational safety conditions,
explanation of specifie hazards to he aware of and individual job

safety overviews with comments/questions from crew on specific
hazards,

Al} hazardous materials will be in highly diluted
concentrations in water or sorbed to solls and in gas phase. The
NIOSH Guide to Chemical Hazards will bhe kept on site as a guide to
the listed compounds for TWA, IDLH and LEL levels. Any free
product which might be found at the water table will be evaluvated
as outlined in the LUFT Manual. On site operations will be halted

when Organic Vapor Analyzer total exceeds 1000 ppm in any confined
area,

Organfc vapor cartridges used in half or full face respirators
will be used if open alr total organic vapor levels exceed 5 ppm
for any continuous length of time in excess of one minute. Half
face respirators will be used in combination with eye goggles.

Florescent streamers will be attached to poles 10 feet
above site elevation on adjacent fence.

Material on site consists of diesel and gasoline motor fuel
and it's components. {See table)

Site compounds known to cause cancer or reproductive
abnormalities are highlighted on the table,

No overhead utility service exists in the area of the work
site. U,8.A. Digs will mark any and all underground services.

A Century 128-GC Organic Vapor Analyzer will be cantinuousily
operated on site and wil} be calibrated 2 times dajly to zere air
and 95 ppm methane gas,

Level D osHA protection will be worn at the gite,
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A first aid kit will he on hand in all vehicles and a map
showing the nearest hospttal will be provided to all workers.

Mobile telephones will be continuously avajlable at the site
and all personnel will be fnstructed in their use.

Decontamination will consist of disasgembling the drilling
tools and stean cleaning of all tool parts. This will be completed
after drilling of each new boring. Decontamination of sample
collection devices will be done after each sample 1s collected.
All sample collection devices will be washed in Tri Sodium
Phosphate and double rinsed In clean water., All personal protective
equipment will be disposed of or decontaminated at the end of each

day. All personnel will be required to wash before eating or
drinking on site.

There will be no confined space entry on the job,

The site ig completely surrounded with a locked chain link
fence at night and the backfilled tank pit ig surrounded with

another chain 1ink fence for personal safety of workers and
visitors.

EMERGENCY
FIRE: ALAMEDA FIRE STATION #2................
DIAL (510) 748-4508) ~~-co——__ 77" OR ~~-omeen 911
AMBULANCE: DIAL (510) 748-4508) ——--_-_ OR ~-—wmmmme 911
POLICE: DIAL (510) 748-4508) —-——-.__ OR =-=———meee 911
YOUR ADDRESS IS 620 CENTRAL AVENUE, ALAMEDA, CALIFORNIA

HA*ALAMEDA HOSPITAL-EMERGENCY--2070 CLINTON ROAD: {510} 522-37004%+

To get to Alameda Hospital, go as follows:

Out main gate

Left to 1st stop on Central

Right on Central

Continue Central to Fncinal, 8 hlocks
Central merges to Encinal, Right diagonal at
Encinal to Willow, 8 blocks

Right turn on Wiliow

Right on wWillow, 3:1/2 blnecks tao Alameda Hoapjtal,

Emergency FEntrance off Willow just pagt
Clinton cross street

Sherman

D@~ G N
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I THE UNDERSIGNED HAVE COMPLETED THE OSHA HAZ MAT 40 HOUR

SAFETY TRAINING AND AM ENROLLED IN A MEDICAL SURVEILLANCE PER
29 CFR 1910.120

20
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CHEMICAL COMPOSITION OF GASOLINE
C = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPOUND # OF CONCENTRATION
CARBONS {WEIGHT %) (a)

Straight Chain Alkanes

Propane 3 0.01 ~ 0.14
n-Butane 4 3.93 - 4.70
n-Pentane 5 5.7 - 10,92
n-Hexane (d) 6 .24 - 3.50
n-Heptane 7 0.31 - 1.986
n-Octane 8 0.36 - 1.43
n-Nenane 9 0.07 - 0.83
n-Decane 10 0.04 - 0.50
n-Undecane 11 0.05 - 0.22
n-Dodecane 12 0.04 - 0.09
BRANCHED ALKANES
Isobutane 4 0.12 - 0.37
2,2-Dimethylbutane 6 0.17 -0.84
2,3-Dimethylbutane 6 0.59 - 1.58
2,2,3-Trimethylbutane 7 0.01 - 0.04
Neopentane 5 0.02 - Q.05
Isopentane 5 6.07 - 10.17
Z-methylipentane 6 2.92 - 3.85
3-Methylpentane 6 2.4 {Vol)
2,4-Dimethylpentane 7 0.23 - t.71
2,3-Dimethylpentane 7 0.32 -4.17
3,3-Dimethylpentane 7 0.02 - 0.03
2,2,3-trimethylpentane B 0.09 - 0.23
2,2,4-Trimethylpentane 8 0.32 - 4.58
2,3,3-Trimethylpentane a8 0.05 - 2.28
2,3,4-Trimethylpentane 8 0.11 - 2.80
2,4-Dimethyl-3-

ethylpentane 9 0.03 - 0.07
2-Methylhexane 7 0.36 - 1.48
3-Methylhexane 7 0.30 - 1.77
2,4-Dimethylhexane 8 0.34 - 0.82
2,5-Dimethylhexane 8 D.24 - 0.52
3,4-Dimethylhexane 8 0.16 - 0.37
3-Ethylhexane 8 0.01
2-methyl-3-ethylhexane 9 0.04 - 0.13
2,2,4-Trimethylhexane 9 .11 - 0.18
2,2,5-Trimethylhexanpe 9 0.17 5.89
2,3,3-Trimethylhexane 9 0.05 - 0.12
2,3,5-Trimethylhexane 9 0.05 - 1.,n°
2,4,4-Trimethylhexane 9 0.02 - n.14%
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C = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPQUND # OF CONCENTRATION
CARBONS (WEIGHT %) (a)

2-Methylheptane 8 0.48 - 1.05
3-Methylheptane 8 0.63 - 1.54
4-Methylheptane 8 0.22 - Q.52
2,2-Dimethylheptane 9 0.01 - 0.08
2,3-Dimethylheptane 9 0.13 - Q.51
2,6-Dimethylheptane 9 0.07 - 0.23
3,3-Dimethylheptane 9 0.01 - 0.08
3,4-Dimethylheptane 9 0.07 - 0.33
2,2,4-Trimethylheptane i0 0.12 - 1.70
3,3,5-Trimethylheptane 10 0.02 - 0.06
3~Ethylheptane i0 0.02 - D.1%
2-Methvloctane 9 0.14 - 0.62
3-Methyloctane 9 0.34 - 0.85
4-Methyloctane 9 0.11 - 0.55
2,6-Dimethyloctane 10 0.06 - 0.26
2-Methylnonane 10 0.06 - 0.41
3-Methylnonane 10 0.06 - 0.32
4-Methylnonane 10 0.04 - 0.26
Cvcloalkanes
Cyclopentane 5 0.19 -0.58
Methlicyclopentane 6 Not Quantified
1-Methyl-cic-2-

Ethylcyclopentane 8 0.06 - 0.11
i-Methyl-trans-3-

ethylcyclopentane 8 0.06 - 0.12
1-cic-2-
dimethylcyclopentane 7 0.07 - 0,13
i1-Trans-2-
dimethylcyclopentane 7 0.06 - 0.20
1,1,2-
Trimethylcyclopentane 8 0.06 - 0.11
1-Trans-2-cic-3-tri-
methylcyclopentane 8 0.01 - 0.25
1-Trans-2-cic-4-
trimethyleyclopentane 8 0.03 0.16
Ethylcyclopentane 7 0.14 0.21
n-Propylcyclopentane 8 0.01 0.02
Isopropylecyclopentane 8 0.01 0.02
1-Trang-3-
dimethylcyclohexane 8 0.05 0.12
Ethylecvelohexane B D.17 - 0.42
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€ = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPOUND # OF CONCENTRATION
CARBONS (WEIGHT %) (a)

Straight Chain Alkenes

cis~2-butane 4 0.13 - 0.17
trans-2-butane 4 0.16 - 0.20
Pentane-1 5 0.33 - 0.45
cis-2-pentane 3] 0.43 - 0.67
trans-2-pentane 5 0.52 - 0.90
cis-2-hexene 6 0.15 - ©0.24
trans-2-hexene 6 .18 - 0.36
cis-3-hexene 6 0.11 - 0.13
trans-3-hexene 6 0.12 - 0.15
cis-3-heptene 7 0.14 - 0.17
trans-2-heptene 7 0.06 - 0,10
Branched Alkenes
2-Methyl-1-butene 5 0.22 - 0.66
3-Methyl-1-butene 5 0.08 - 0.212
4-Methyl-2-butene 5 0.%6 - 1.28
2,3-Dimethyl-1-butene 6 0.08 - 0.10
2-Methyl-1-pentene 6 0.20 - 0,22
2,3-Dimethyl-1-pentene 7 0.01 - 0.02
2,4-Dimethyl-1-pentene 7 0.02 - 0.03
4,4-Dimethyl-1-pentene 7 0.06 {Vol)
2-Methyl-2-pentene 6 0.27 - 0.32
3-Methyl-cis-2-pentene 6 0.35 -~ 0.45
3-Methyl-trans-2-

pentene 6 0.32 - 0.44
4-Methyl-cis-2-pentene 6 0.04 - 0.05
4-Methyl-trans-2-

pentene 6 0.08 - 0.30
4,4-Dimethyl-cis-2-

pentene 7 0.02
4,4-Dimethyl-trans-2-

pentene 7 Not quantified
3-Ethyl-2-pentene 7 0.03 - 0.04
Cycloalkenes
Cvclopentene 5 ©.12 - 0.18
3-Methylcyclopentene 6 0.0n3 0.08
Cyclohexene 5 0.073
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C = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPOUND # OF CONCENTRATION
CARBONS (WEIGHT %) (a)

Alkvyl Benzenes

Benzene (d) 6 0.12 -
Toluene (d) 7 2.73 -
o-Xylene (d) 8 0.68 -
m-Xylene (d}) 8 1.77 -
p-Xylene (4) 8 0.77 -
1-Methyl-4-ethylhenzene ¢ 0.18 -
1-Methyl-2-ethylbenzene 9 0.19 -
1-Methyl-3-ethylbenzene 9 0.31 -
1-Methyl-2-n-
propylbenzene 10 0.01 -
1-Methyl-3-n-
propylbenzene 10 0.08 -
1-Methyl-3-
isopropylbenzene 10 0.01 -
1-Methyl-3-t-
butylbenzene 11 0.03 -
1 Methyl-4-t-
butylbenzene 11 0.04 -
1,2-Dimethy!-3-
ethylbenzene 10 0.02 -
1,2-Dimethyl-4-
ethylbenzene i0 0.50 -
1,3-Dimethyl-2-
ethylbenzene 10 0.21 -
1,3-Dimethyl-4-
ethylbenzene 10 0.03 -
1,3-Dimethyl-5-
~ ethylbenzene 10 0.11 -
1,3-Dimethyl-5-t-
butylbenzene 12 0.02 -
1,4-Pimethyi-2-
ethylbenzene 10 0.05 -
1,2,3-Trimethylbenzene 9 0.21 -
1,2,4-Trimethylbenzene 9 0.66 -
1,3,5-Trimethylbenzene 9 .13 -
1,2.3,4-
Tetramethylbenzene 10 0.02
1,2,3,5-
Tetramethylbenzene 10 0.13 -
1,2,4,5-
Tetramethylbenzene 10 0.05
Ethylbenzene (d) B 0.36
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3.50 ..., C
21.80 ........... R

2.86

3.87

1.58
1.00 ..., ... ... C
0.56 ..., C
2.86 ... ..., C
0.17 ..... P e C
0.56 ........... C
0.12 ...... .. ... c
0.11 ........... C
0.13 ....... . C
0.19 ...... . C
0.73 ... ., C
0.59 ........... C
0.44 ......... .. C
0.42 ,....... . Cc
0.16 ....... . C
36 ... C
48 . .......... Cc
30 ... L. C
'S oo {
0.19 L. -
r.oe oo, C
0.67 ... ... C
2.86 ... .. {
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C = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPOUND # OF CONCENTRATION
CARBONS (WEIGHT %) (a)

i,2~-Diethylbenzene 10 0.87 ittt ittt
1,3-Diethylbenzene 10 0.06 - 0.38 ...........
n-Propylbenzene 9 0.08 - 0.72 ... ..
Isopropylbenzene 9 MOW.01 - 0.23 ......0v...
n-Butylbenzene 10 0.04 -~ 0.44 ...........
Isobutylbenzene 10 0.01 - 0.08 ,..........
sec-Butylbenzene 10 0.01 - 0.13 .....uui..
t-Butylbenzene 10 O0.12 L i e
n-Pentylbenzene 11 0.01 - 0.14 ...........
Isopentylbenzene 11 0.07 - 0.17 ...... .
Indan 9 0.25 - 0.34
"1-Methylindan 10 0.04 - 0.17
2-Methylindan 10 0.02 - 0.10
4-Methylindan 10 0.01 - 0.16
5-Methyl indan 10 0.09 - 0.30
Tetralin 10 0.01 - 0.14

Polynuciear Aromatic Hydrocarbons

Naphthalene (d) 10 0.0 - 0.49

Pyrene 16 Not quantified

Benz (a) anthracene 18 Not quantified ........
Benz {a)} pyrene 20 0.19 - 2.8 mg/kg ......
Benzo (e) pyrene 20 not quantified ........
Benzo (g,h,1) pervlene 21 Not quantified ........
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C = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPQUND #_OF CONCENTRATION
CARBONS (WEIGHT %) (a)

Elements
Bromine 80 --345 ung/q
Cadmium 0.01 -0.07 ug/g ....... C
Chlorine 80 - 300 wg/g
Lead (b} 530 -1120 vg/qg ........ R
Sodium 0.6 ~ 1.4 ug/g
Sulfur (c} 0.10 - 0.15 [ASTM)
Vanadium <0.02 - 0.001 ug/g
Additives
Ethylene dibromide {d) 0.7 - 177.2 ppm ....... C
Ethylene dichloride (d) 150 - 300 ppm ......... C

Tetramethyl lead
Tetraethyl lead

NOTE: similar compounds rel
expected on the site in re
the gascline related compo

ated to diesel fuel should be
jative amounts differing from
unds.

a. Conversion from other unitg assumed 0.75 specific gravity.

b. ASTM specification, maximum, unleaded gasoline, 0.013 g/l
maximum, conventional grade gasoline, 1.1 g/1. Title 13, CAC,
Section 2253.2, Maximum, leaded gasoline other than leaded
high octane gasoline, 0.8 g/gallon maximum, leaded high octane

gasoline, 1.0 g/galion. Federal standards, January 1, 1986,
maximum, 0.1 g/gallon.

C. ASTM maximum, unleaded gasoiine, 0.10 weight percent.
Conventional grade gasoline, 0.15 weight rercent, Title 13,
CAC, Section 2252, maximum 300 ppm by weilght.

d. Compounds for which AALs are being developed.

26
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CHEMICAL COMPOSITION OF DIESEL FUE

C = KNOWN CARCINOGEN,

COMPOUND

Straight Chain Alkanesg

n-Nonane
n-Decane
n-Undecane
n-Dodecane
n-Tridecane
n-Tetradecane
n-Pentadecane
n-Hexadecane
n-Heptadecane
n-Octadecane
n-Nonadecane
n-Eicosane
n-Henetcosane
n-pPocosane

Branched Alkanes

2-Methylheptadecane

2,6,10,14~Tetramethyl~
pentadecane

2,6,10,14~Tetramethyl—
pentadecane

Alky] Benzenes

Benzene

Toluene

0-Xylene

m-Xylene
2-Ethyltoluene
3-Ethyltoluene
4-Ethyltoluene
Isopropylbenzene
1.2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

1,2,3,5‘Trimethy1benzene
1,2,4,5—Trimethyihenzene

Pentamethylbenzene
Biphenyl

KNOWN TO CAUSE REPRODUCTIVE TOXICITY

% OF CONCENTRATION

CARBONS

10
11
12
13
14
15
16
17
18
19
20
21
22

18

19

20

O OVDOOODD I

- 0.1
0.5 - 2
0.98 -~ ¢
0.96 - 11
1.1 10
1.1 - ¢
1.0 - 7
1.2 &
1.2 - 6
0.82 - 5
0.53 - 14
0.23 - 3
1

¢ 0.2

nnnnnnnnnnnnnnnnnnnnnnnnnnn

---------------------------
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€ = KNOWN CARCINOGEN, R = KNOWN TO CAUSE REPRODUCTIVE TOXICITY

COMPOUND # OF CONCENTRATION

CARBONS (WEIGHT %) (a)

Folynuclear Aromatic Hydrocarbonsg

Naphthalene(d) 10 0.13

Methylnaphthalene 11 0.57 - n.aq

2,3,5-Trlmethy1naphtalene i3

Fluorene 13

Phenanthrene 14

Anthracene 14

Pyrene 16

Benz{a)pyrene 20 ... ... 0.07 ng/kg ............. C

Benzo(b) Flouranthene 20 e Cc

Benzo(g,h,i)perylene 21

Elements

Bar tum 0.008 - 0.7 ugsyg

Cadmium ................ e et e ety 0.001 - 0.07 ug/g ....... C

Calcium 0.1 ug/ml

Chromfem ............... . ... .. e 0.01 - 0.7 ug/g ........ C

Cobalt 0.007 - 0.1 ug/sg

Copper .01 - 0.3 vg/g

hoad o) T3 wale 0.1

ug/ml. ..o ..., C/R

Molybdenum <0.001 - 0.07 ug/qg

NickEI.......... .......... et et e e e 0.007 - 0.1

ug/g........ .C/R

Selenium........... ......... e e, 0.001 -0.03............. C

Vanadium 0.0007- 0.003 ug/g

Zinc 0.01 - 3 nugsg

NOTES

a. Conversion from other units for gasol ine assumed 0. 75 specific

gravity,

b. ASTM specification, maximum, unleaded gasoline, 0.0n013 g/l
maximum, conventional grade gasoline, 1.1 g/1. Title 13, CAC,
Section 2253.2, Maximum, leaded gasoline other than Jleaded
high octane gasoline, 0.8 g/gallon maximmm, leaded high octane
gasoline, 1.0 g/gallon. Federal standards, January 1, 1984,
maximum, 0.1 g/gallon.

C. ASTM maximum, unleaded gasoline, 0.10  wetght perront .
Conventional grade gasoline, n.15% weldght percent, Title 13,
CAC, Sectinon 2252, maximum 300 ppm by weight,

d.

Compounds for which AAls have been or are hoing developed,

Sheet 7 nf 3
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APPENDIX B
Boring Logs



. U —
DATE STARTED: 1/6-94 SURFACE CONDITIONS: A-C Pavement
DATE COMPLETED: 1694 SURFACE ELEVATION:
DRILLING EQUIPHMENT: IR A-7E0 COORDINATES:
DRILLING CONTRACTOR: Hunt GROUNDWATER CONDITIONS: Heavy
LOGGED BY: T. Smith
TOTAL DEPTH: 15.5 CASING DEPTH: 13 7™
BORING DIAMETER: 8" FILTER PACK: #3 Sand SLOT SIZE: .D20"
<EN FIELD - E% 88’; .
EMARKS = |l SOIL. PDESCRIPTION
WELL |BAMP. |FIELDIZG IR &2 | 2
NO. |READ. |J\ |G oo (5]
Street Box ASPHA T -
\m ‘ ____ R !l — “ E __________________ ¢ f
Bentonite/Cement [ [ L e s m s m s o m T s s s e
Grout R BN 2 (4 CLAYEY BRAVEL EBL Broun
Bentonite Pellet {1 SILTY SaND SM srown o
Seai R Bt A et ’
B -
iEI:IEI B1-5 18 PPM 3 [SPT " SAND SP 5' fo 6.5' clean green
R = A 4 - - sand, with shells, mod. N.C.
I 6. odor, loose
== 0 3 R
RER _SAND_SP
It =2 gt 8-
o ==
. 19
Filter Pack 18.51 180 | 2 6&PT U 4
2 e o d
2 \SANE) SP 0
| 12 -3 7
P .. | CLAYEY SAND SC-SM Loose, no
| T 7] shells
Ernd Cap t " ]
| 14.51 NO |9 SPT K¢z -
S o el [ SILTY SAND SH-SC 14° to 15’
| csh
T TKS ALAMEDA Fig. 1
i

TKS Consulting, Litd. |
L0oG OF Mu-1 / B Sheetl of 2

PROJECT NO.




[

B ] LOG OF MU-1 / &3¢
| PROJECT NO.

FIELD
REMARKS JELL [SAMP. FIELBZZ; Q.lu SOIL DESCRIPTION
NO. |READ. |\ |G
3 - ._'silfg sand, fine, mod. |ight
|-SILTY SAMN SH-SC 15° 70 15.5' '
:loose, fine sand .M=SW-SC T=2
A=10 :
T M:Sﬂ Loose fine sand '
18- """ "Bottom of MW-1 af 137 "7 °
20
22
24
26—
N
agh
30
32
34
36
]
| | 5
38-
| |
B
‘ | i L |
- ) ! I O R |
1 T I
] 65A | g
TKS [ ALAMEDA %F»g. 2 %
TKS Consuiting, Litd. | l |
j IIShee’rE of 2 ,
| | |



DATE STARTED:

DATE COMPLETERD:

DRILLING EQUIPMENT:

TOTAL DEPTH: 9.5

1/6-94

1/6-94

IR A-C06

DRILELING CONTRACTOR:

LOGGED BY: Tim Smith

Hunt Dritling

SURFACE CONBITIONS:

SURFACE ELEVATION:

COORDINATES:

GROUNDUATER CONDITIONS:

CASING DEPTH:

BORING DIAMETER: a" FILTER PACK: SLOT SIZE:
FIELD
REMARKS s (Gl SOIL DESCRIPTION
WELL SAMP . IFTELD gm g&
NC. |READ. |2\ S
r
A G e T
SANDY GRAVEL. 6PS
SAND SM Hydrocarbon odor
LA I T R S N A O N 25 S
Boring Grouted -
vith Neat Cement
#2-8.558 PPH 2 SPT
3
1
19~?/ Bottom of Boring aj 9.5'
12-1
] 14 f J[
! 65n T} |
TKS l aLAMEDA [Fig. 1 }
|
TKS Consulting, Lid
' LOG OF B-2 {Sheeu of 1 I
: t
{ !



DATE STARTED:

OATE COMPLETED:

i-8-94

1-8-94

DRILLING EQUIPMENT:

DRTLLING CONTRACTOR:

IR A-200

Hunt Dritling

LOGGED BY: Tim Smith

TOTAL DEPTH: 11.5

SURFACE CONDITIONS:

SURFACE ELEVATION:

COORDINATES:

GROUNDWATER CONDITIONS:

CASING DEPTH:

-
i

OJECT ND

I

BORING DIAMETER: a" FILTER PACK: SLOT SIZE:
FIELD E;‘; 0o
REMARKS % low] o 81 9% SOIL DESCRIPTION
g@ﬁﬂill r
_“1 CLAYEY GRAVEY 6C 777 ] f
7] aMD SP-SM Med. sand
44f?%?
SRRS
74 ]
Boring Grouted - [B3-5'} NO |1 BPT -] Gray sand starts at 5', no odor
uwith Neat Cement 1 5 : :
1 SAND SP Loose sand, ND in core
8 fube
o .
5 PPl 2 SPT 1 SILTY_SAND sM -
4 v e e :,. ____________________
Bottom of B-3 at 18, sample to
1.5 |
l |
| 2
= ‘ 14 -
| » |
_ I S S | tI_ _ [ L
l GSA {
TKS l ALAMEDA i Fig. 2
TKS t , .
KS Consulting, Litd E 05 OF B3 ‘Sheefl.oFi
2 (



e e s wme S R R R S Y D AR O

DATE STARTED: 1-6-94

DATE COMPLETED: 1/8-94

DRILLING EQUIPMENT: IR A-200

DRILLING CONTRACTOR: Hunt Drilling

LOGGED BY: Tim Smith

T0TAL DEPTH:  11.5

SURFACE CONDITIONS:

SURFACE ELEVATION:

COORDINATES:

GROUNGWATER CONDITIONS:

CASING DEPTH:

BORTING DIAMETER: 8" FILTER PACK: SLOT SIZE:
FIELD o
REMARKS LELL |SAMP. [FTELDfE Je 8% SOIL DESCRIPTION
NO. |READ. |3 |S> -5
Mﬁ'seﬂai.l ;
e M AVEY BRAUE A T r
fopr]iLAYEY GRAVEL 66 ;
<111 PN SP ‘
E_Jj: ha i
¥
Boring Brouted -
with Neat Cement B4-5'] NO
b8 PPH
55A { |
T®KS ALAMEDA }Fig, 3 j
| |
TS Consulting, Ltd. | |
i

PROJECT NO.

{
)



[—

OATE STARTED:

DATE COMPLETED:

1-6-94

1/6/94

DRILLING EQUIPMENT:

DRILLING CONTRACTOR:

TOTAL DEPTH: 14.0@

IR A-Z0@

LOGGED BY: Tim Smith

Hunt Drilling

SURFACE CONDITIONS: A/C Pavement

SURFACE ELEVATION:

COORDINATES:

GROUNDWATER CONDITIONS: Heavy

CASING DEPTH: 13°' A"

| PROJECT NO.

LOG OF M2/ 3%

BORING DIAMETER: g* FILTER PACK: #3 Sand SLOT $Iz&: .028"
FIELD - | ';._;% 83
REMARKS WELL SAMP. |FTELDIX:, %g % 3 ag SOIL DESCRIPTION
NO. |READ. |\ iGZ) Sv | ~0
Street Box \ﬁ&tﬁl r
| ‘m_ﬁ __ !E _ _ ' — m FF ﬂ QE]_ _ —— E —————————————— ra
"L [ L, ’
BentonitesCement b
Grout S
Bentonite Pellet 4o E i
Seal i C ]| SAND with SILY SP-SM
X 1 1
5 4 -
. B5-5'{ ND {1 BPTy |1 T T T T T Tt T
- 2 | SAND Gray, with shells
B g1 | SAMD with STLT SP-SM Fine,
R e N L1 Flowing
Filter Pack Eestis e 1 spT| 0T A T T T T T e
3= RS 2 CLAY Gray |
ZEL | SAND with SILT |
End Cap m | | Bottom of Mi-2 &t 14
I N |
T T T [ I f
| GSA 1[ \
' TKS ALAMEDA |Fig. 1 l
! I
TKS Conzulting, Lid. | !Shee*i o 1 J}
N I s




DATE STARTED: 177794

DATE COMPLETED: 17794

DRILLING EQUIPMENT:

SURFACE CONDITIONS: A-C Pavement

SURFACE ELEVATION:

TKS
r TKS Copsutting, bLid.

L PROJECT NO.

Bo+10m of ﬂu 3 a+ 14"

GSh
ALAMEDA

IR A-200 COORDINATES:
DRILLING CONTRACTOR: Hunt Drilling GROUNDUATER CONDITIONS: Heavy
LOGGED BY: Tim Smith
TATAL DEPTH: 15.5 CASING DEPTH: 13' 8"
BORING DIAMETER: 8" FILTER PACK: #3 Sand SLOT SIZE: .029"
___FIELD x5
Ul @
REMARKS WELL [SAMP. [FIELD = %g % g SOIL DESCRIPTION
NOo REﬁD. ,.E_J‘\ (1. S~
Street Box ;',7,/1 ASPHALT
BentonitesCement %
Grout ’ "
Bentonite Pellet §
Sea! rj ¥ CLAYEY GRAVEL 6C
f';‘fz “““““““““““““““““
A1
géég LAY O -M Broun
K 27
IB6-5° P8 PPM 2 ISP ééﬁé -------------------------
: 1 ?,ﬂ’
2 6 ééﬁé%;
8 /fj CLAYEY GRAVEL. 6C Gray, with oil
pockets, black, mod. odor, OVA B
// PPm in auger,
y some shells
Filter Pack 2 10 /
IR
2 24 ]
2 L |
SILTY SAND SM Brown, poorly
- sorted
End Cap 14 EJ o
. '} ND FPT} [' " ! Heaving Sand on Bottom
I N R




FIELD

REMARKS WELL [SAMP. FTELD |
NO. |READ. (o

SOIL DESCRIPTION

O
SAMP
TYPE
DEPTH
(feet>
Uscs
CLASS.

18-

18-

20

22

24~

26—

28

30

1
55A

ALAMEDA

Fig. 2

TKS Consulting, Lid.

LOG OF MU-3 /86 Sheet2 of 2

!
[
|
i TKS
|

|
|
[
%
|

PROJECT NO.
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Well Diagrams



tEXE )

IS

lii**** TKS CONSULTING
MONITOR WELL DIAGRAM
$ _asa Well ¥ MW-1 TRAEFIC BOX WITH LID
Pit 1-6-94 Drilter HUNT 6" WIDE x j2¢ DEEP
terials Description
A 21 onite/cement grout \
3 seal
13'7" § Screen Bottom s X4
14 Hole Bottom . L 5>
2h Well pDiameter v .
5 First Groundvater .
4

-——-F—F
e s  eew Tinmimioio

" &
& 3
3 3
" .
&
L ~§
£ Fa
&
+~ =
L &~ ¢

S_— BENTONITE CEMENT GRrout

Y.

BLANK CASING

THREADED END UKD

|

N

AUGER NODILE

T‘

BENTONITE cHIP SEAL,

I" BLANK
N
L-~SZJ::::;51E3T BATURATION

FILTER pack

BCREEN
<020 INCH 8LOT

o Z” BI.ANK
—d

—_——

NO SCALE



WITH LID

kv adaas TKS consnﬁ;;ﬂ:}; Ahkdhd
MONITOR WELL DIAGRAM
Ppit: gsa Well # MW-~2 ~] TRAFFIC BOX
1-6-94 Drilter HUNT " WIDE X 12" pggp

terials pescription
o 2! ntonjte/cement grout
3! seal

14 jHole Bottom

2" Hell Diameter
8" Hiole Diameter

51 First Groundwater

iR imin o b

4 Screen Top -
13'8"| Screen Bottom J<<

Y.

{

e e
"

~
T <

r

LOCKING CAP BEAL

- BENTONITE CEMENT GROUT

?

|

D

THREADED ENDECXF

BLANK CASING

-

BENTONITE cHip BEAI,

. "’ BLANK

MﬁT BATURATION

5 [ FILTER PACK

T

AUGER HOLE

—— BCREEN
-020 INCH BLOT

T Bamx
—4

NO SCALE



!uuﬂ TKS CONSULTING hhkhdkn

NONITOR WELL DIAGRAM

TS Well # Mw-3 ___ITRAFFIC BOX Wity Lyp
pate  1-7-94 Drilter HUNT | 8" WIDE X 12¢ pgep
Materials pescription
A 1'9n mlte/mt arout
'S 213n te meal

Jrin Screen Top —
13'1"§ Screen Bottom

o

E 14' ItHole Bottom v
F 2" Well Djameter v
G 8 Hole Dlameter _— r
H 5'4" JFirst Groundwater — .

T

~ ~
[ .Y

. ™
r *

-
-
£)
-
-

E—-————HF:FT::#_L_._____

AUGER HOLE

NO SCALE

LOCKING cAP SEAL

. :‘—"—-—“ BENTONITE CEMENT GROuT

/\
4 4r\ . "‘
BLANK CABING

BENTONITE CHIP SEap

I" BLANK
.
'-.-' '—"""—-":-: .. SZ T F]ﬁT SATURATIUN

L ey I '4L FILTER pAck

BCREEN

020 INCH BI.OT

' !. S K
D b, ‘ I ; BLANK
THREADED END (:KP“‘“‘ N S
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1 FSRWARD

NON-HAZARDOUS WASTE MANIFEST

WASTE TREATMENT AND DISPOSAL FACILITY

INC.

JOB ACGEPTANCE NO.

"MM 08/ 7"

REQUIRED PERSONAL PROTECTIVE EQUIPMENT

[Jetoves [JGOGGLES [TJRESPIRATOR [ JHARD RAT
l D)TvVEk [JOTHER
~ . -: - { SPEGIAL HANDUNG PROCEDURES:
T IBRTE O T pa -
fé/éc«/éﬁ? Sye. -
e RECEIVING FACILITY
{] TREATMENT SOIL ED] itL)l:ESgiABLE ASBESTOS FORWARD INC. LANDFILL
B oormomsor, | oo 9999 SOUTH AUSTIN ROAD
MANTECA, CALIFORNIA _95336
(209) 982-4298 PHONE

S —— ] . l.l. 'l.. ...'
ki . " -
L&
. , -
%

" FORWARD INC. LANDFILL
Forward shalt Have no obligation to accept the waste if weather or other
condition impalr the Safe and eHective disposal of the waste or # the waste
impairs the safe and effective operation of the Landiill. Forward shall use

reasonable efforts to promptly nolify Disposer of its inability to dccept the
waste for any reason. ¥ Forward's refusal to accept the waste is based on

(209) 982-1009 FAX

w1~ TRUGKINUMBER - -

-1y

CUBIC YARDS - 75 .

1o wﬁ/%

- S
|
=
N
E weather or ciher site conditions, Forward shall notify the Disposer when site
o conditiéns sire eupetied fo charge such ihal Forward wit be able to accept
g the waste
o RERAAFRES: BT
r
b o e e s g s g ne g -
o FACILITY TTICKET NUMBER
|
g i ;
2 RORIZE0 AcklT ) 7 loaTe
. - <
7,-_é/2 ;_.._// &) - i-—/._ . / rfc/
] f

DISPGQAL METHOB (TO BE GOMPLETED BY FORWARD)
DISPOSE] BID - | AERATE jstockere}  OTHER
) sLunGe
1
B NON-FRIABLE
ASBESTOS
] wooD
-
7 AsH
[ otHER

SCHEDULING MUST BE MADE PRIOK TO 4:00 P.M THE DAY PRIOR TO EXPECTED ARR!VAL . ANY UNSCHEDULED LOADS ARE

SUBJECT TO REFUSAL UPON ARPIVAL. ONGOING DAILY DELIVERIES MUST BE SCHEDULED WITH THE LANDFILL THE DAY BEFORE.

TO SCHEDULE CALL (209) 982-3238

GENERATCR

MANIFEST ¢ 2 R0

COFPY



L m WAHD NON-HAZARDOUS WASTE MANIFEST
WASTE TREATMENT AND DISPOSAL FACILITY

‘INC.

T DI 3 G BRA 1 ek 0T 4L, |REGUIRED PERSONAL ”F‘OTE E EOUIPMENTD
pministration | {]GLOVES [JGOGGLES [JRESPIRATOR HARD HAT
L re e Arvvek Clomien

seenorr=-w- | SPECIAL HANDLING PROCEDURES:

/bl

- ot Han ey
B HES LR ST

RECENING FACIITY- v - *

LETED Y THE GENERATOR

L R BLE ASEESTOS FORWARD INC. LANDFILL
B -OisPosAL sOIL [ woob

C] AsH 9999 SOUTH AUSTIN ROAD

| [ omer MANTECA, CALIFORNIA 95336
(209) 982-4298 PHONE
(209) 982-1009 FAX

8k} CONSTRUCTION SOIL

I (eS AAminrsdie
ta L A e

S D 0 P TRUGK NUMBER

H 5

FE{T-ENDDUMP - = BOTTON DUMP = TRANGFER

e O ‘ E ,
it} RO FLS) i B PEAT BED: sssswrn VAN s DRUMS e
] O [ 0

CUBIGYARDS 2105 475 [0 L e 5 L
i Forward shall have no cébligatbn fo accept the waste if weather or other / 7\ Qf/ )
conditions impair the safe and effective disposal of the waste or # the waste BPOG] Iy ‘% i

impairs the safe and effective operation of the Landfill. Forward shall use D'SPOSALMETHOH e Bng@MPLETED BY FORWARD)
reasonable efforts to promptly notify Disposer of its inability fo accept the |- ~ -, oo
waste for any reason, if Forward's refusal to accept ihe waste is based on el
weather or other ste conditions, Forward shali notify the Disposer when site—| 1 SOIL
conditions are expected to change such that Forward will ke able to a(ccgpt

- jnisposke] - Bio - | AERATE [stockens]  oTHER

the waste o . [ sLunGE

D MNON-FRIABLE
ASBESTOS

PRGN FICKET NUMBER =
WOOD
% SICRETEE, OF AUTHIRIZED ARenT ~ |oarEe
_ N A S A NS I -
i L ALy Zb]’(ﬂi

7 otHeR
TOULING MUST BE MADE PRIOR 7O 4:00 P.M THE DAY PRIOR TO EXPECTED ARRIVAL ® ANY UNSCHEDULED LOADS ARE
T.TO REFUSAL UPON ARRIVAL. ONGOING DALY DELIV

w
=
=
z
w
£
C
1w
T
.
=
=

¢ ERIES MUST BE SCHFDULED WITH THE LANDFILL THE DAY BEFORF,
ILE CALL (209) 982-4208 . QY
N MANIEST ¢ P A R0D

GENERATOR COPY



+ of Colifornie—Envirenmerdal Protection Agency

pproved OMB Mo, 20500039 (Expires 9 30-94) See Instructions on beck of page 6.

Dapartment of Toxic Substonces Control
prmt o type.  Form desgned for use on elite {12.pitch] fypewnter.

] Socromento, Colifornin
). Generator's US EPA 1D Ne. Manifest Document Mo, 2. Page ] Information in the shaded oreos
UNIFORM HAZARDOUS

is ot required by Federal low.
WASTE MANIFEST Ciail%1710001010{7162] | i o+

3. Generator’s Name dmd Maoiling Addres

&Genoral Sarvices Adminiyrahen Fda offace
¢20 Contral hvenue , klamada €A 4SOl 7T

4. Generator's Phone (S5]0) 2.7 F ~ YALE2 # 927 439;
5. Tronsporter T Compony Name 6. US EPA ID Numbser

Exrickson,Inc. capp 09 f& 632 2
7. Tronsporter 2 Company Nome 8. U5 EPA 1D Number

_ _ N
* GYREsh OPIYPITAE PatPoleun 0 AN
475 Sea Port Blvd.

Redwood City, Ca. 94063 F (A PE) é l3 [2 l6 IE) 7 l0 [2 .
11, US DOT Description (including Proper Shipping Name, Hazard Class, ond 1D Mymber) 1:0 Comair;:r; g.;a‘:;l ]‘:{;/3:?

o RQ Hazardous Waste Liquids NOS (Benzene)
9 NA 3082, PG III D018 ERG # 31

. edl AVAVAYEIPAVIT I WA

15. Special Handling tnstructions ond Additianal Information

Gibson Ol Waste Stream Profile # [QOO [ g 31 Po it E-/00337T
24 Hr. Contact Carslyn foel 24 HrPhore -
510- Oc# RIT76S

16. GENERATOR'S CERTIFICATION: | hereby declare that the contents of the consignment are fully ard accurately described above by proper shipping name ond are dassified,
packed, marked, and labeled, and ore in all respacts in proper condition for transport by highwey according to applicable federdl, state and nternational lows.

—-—4—-——- ”cmnmm

——
————

1 | am a large quantity generator, 1 cerify that [ have a program in pl feé 1o reduce the volume and toxicity of wase generated to the degree | have defermined to be
economically practicoble and thot | have selected the prochicoble method of{treurmem, storagy, or disposal currerﬁflu le to me which minimuzes the present and future

threat 1o humon health and the environment; OR, if | am o smalf quonh, eneretor, | have frade o good faith effort/1o grinimize my waste generafion and sefect the best
waste manoagement methed that is available to me and that f can offar J l /f

.?JM Typed Name t\) W Sif»fm /( m Month Day ay
- . el oy < “
AR HTE A (AL, 01/ 1015 1€

: 17, Tronsporter 1 _Acknowledgemnent of Receipt of Materials ) \ . » 7 ]
15w o d 11 57859
el 1 i P
LT AN WL ES o lihided O /O5D K
2 |18 Tronsporter 2 Acknowdedgement of Receipt of Meterics e
[ mtad Typed Mome L Cagnaten 1At Moy faar
) .
i i ? r}i(cfﬂn"}ﬂ"v "“"i\'ﬂ'ron qoﬂ(ﬂ T T T T T T T T T s T - o B T T T T T T T T
|
30 Fanhry Qwner or Operato] Cariinahon ot 1omiol of ~aiaranss materls cooared = =« mrgias srcent 33 rotea m e 10
cinterd Typad MHame Tumnagtyra 1Annth AR .
DO NOT WRITE BELOW THIS LINE
S FERR



ia—Healthi and Weltare Agency . Sae Instructions on Back of Page 6 Department of Health Services
20800039 {(Expires 9-30-81) z and Front of Page 7 Toxic Substances Control Diviaion

- :rﬁkﬂypa Form designed foruse on alite { ¥5-pitch typewriter). Sacramento, Caiifornia
e ‘__UNIFORM HAZARDOUS A 1. Generator's US EPA ID No. Do?usr:g:ls:ﬂo 2. Page 1 Information 1t the shaded areas
st [ | WASTE MANIFEST /| | ¢ ) J 4 | | | ) IJd ) ) I | /o, |t reciced by Fodoraliow.
gt 4. Generator's Name an e dreas ~ ‘0 £ ¢ ¢ U ST T e T 6 /S U A State Manifest Docutnent Number
ir
| 5l RPN 90735703
— gt \_,-/.:’J"J'/; AU‘ fu/ B. State Generstor's I
[
| | ot ¢ oo o bt byt
E =3 5. Transporter 1 Company ﬁ'ame“" 4 e 8. US EPA 1D Number C. State Transpotnters 1D , PR
D. Tranapotters Prion YO TE,
AN , . Loadolol | lal LA (1 FRneporters o 4 s
1 £ 7, Traneportare Shipany Nafle ~ g— 7 S EPAD Nuththeft -~ 7 <|E. State Transporter's I~ oy P
b . Transporter's Phune
2 [ L0 QL p b p 1§ | [ [FTerponers
. 9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID
..1
bu | T T T N O T IO I
g Erfckson, Inc. H. Facitity’s Phone -
255 Parr Blvd: | |
- 3 - e 127 Cémamers 13, Toyaf =¥ @mj i
E 11. US DOT Description {ivcluding Proper Shipping Name, Hazard Class, and 1D Number) Quantity Unit Waxsts No.
-~ . . No. Type Wt Volise.
' a. - State - -
Waste Empty Storage Tank 1
= g EPAIOther X
5| ¥ [oN-RCRAuzardoUT WaSTE SSTIT o orbaltod b ~RONE"
£ (oo orids TN T o State . WURE
Nt R 0o 3
A
T
& O j
gt or c.
E ?
] d.
EP
% -d. Additional Descriptions for Materials Listed Above
E
<
18, Special HBI‘I_;ITHQ Instructions and Additional Information
Keep away from sources of ignition: Always wear hardhats when working around
* - —
U.5.T.'s 24 Hr. Contact Name 7 moz7s/ e & Phone (s 0 ) V7 - Y
E 18. <
i GENERATOR’S CERTIFICATION: | hareby declare that the contents of this consignment are fully and accurately degcribed above by proper shipping name
ol and are classified, packed, marked, and Iabeled and are in all respects in proper condition for transport by highway according to applicebie mternational and
% national government regulations.
r If | am & large quantity ggperator, | cerlify that | have & program in place 1o reduce the volume snd toxicity of waste generated to ibe degree ) have determined
= to be economically practicabie snd that 1 have seletted the prachicabie method of treatment, storage, of thsposal currently aveilable to me which minimizes ihe
present and future threat 1o human health and the eavironment; OR, if { am a small quantity generator, | have made a good faith effort to minimize my waste
3 generation and select the best waste management method that is avai!ahle to me and thatd can af[grd. ;
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APPENDIX E

Sample Analysis
PLEASE SEE SEPARATE BINDER
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APPENDIX F

Bio-Converters, Inc.
Case Studies & MSDS Sheets
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i Corporate Offices: 2201 Broadway, Suite 803, Oakland, CA 84612

Reply to:

L1 Southem Califomia Office, 77-705 Seminole, Indian Wells, CAS2210 * (619) 360-5251 * FAX(619) 3450213
O Nerthemn California Office, 309 Pine Street, Jackson, CA 95642 * (209) 267-0858 *® FAX (209) 267-9224

1 Nevada-Bio Converters of Nevada, Inc., 1800 Copperton Road, Camino, CA 85708 ¢ (916) 644-8500

May 3, 1994

TKS Consuiting and Contract Geologic Services
P.O. Box 1618

Sutter Creek, CA 95685

Attn: Tim Smith

Dear Mr. Smith:

Per your request, 1 have enclosed the following documents of case studies where Bio
Converters, Inc. has remediated and is currently working on crude oil and fong chain
hydrocarbon projects. Also enclosed is a brief summary of the conversion process and
documents of the production of beneficial organic matter, as by products.

Case Studies:

Two documents from sites at Amoco Oil Company in Farmington, New Mexico. Both
of the sites were treated in-situ by our flood technique.

United Engine & Machine Co.- Demonstrates the reduction of mineral oils, cutting oils
and hydraulic oils. We are currently remediating nine barrels of the sante material.

San Diego Depart. of Health Services- It should be noted that the soil contaminated
with motor oil had been run through the thermal desorption rotary kiln prior to our
treatment.

Remediation Contractors, Inc.- This document contains information pertaining to an
in-situ and ex-situ bio-treatability study for hydraulic oil impacted soil and
groundwater.

Oxy Petroleum- The case study on this project 1§ being prepared at this time.
However, this is a 35° x 757 crude ol sump pit. The contaminant that we are
successfully remediating is a API 12 gravity asphaltic crude oil. The treatment
invoived our in situ flood application of our proprietary product. Baseline tph was
100,000 ppm. BCI believes this site has been successtully remediated to a depth of 10
tfeet in & months. We are currently working through the false-positives associated with
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bioremediation of long carbon chained asphaltic compounds in the 100 plus carbon
range. Present analytical methods are resulting in tph levels of 3000 ppm. Friedman
and Bruya, Inc., environmental chemists of Seattle, Washington are presently
identifying the compounds to show that they are no longer petroleum hydrocarbons. (see
photo)

Conversion Process:

The process involves an extra cellular cleaving and re-fixation process, producing
redox reactions. This involves the reduction process of fixing hydrogen ions and an
oxidation process by fixing oxygen ions to the beginning substrate, thus creating
esthers, alcohols, amino acids, fatty acids, carbonyls, and carboxylic acids. These
compounds are non-toxic organics found in everyday plant matter, vitamins, food
supplements, etc.

In addition to redox reactions on beginning substrates such as heavy fuel oils and
crudes, the BCI process will entail a certain amount of hydrocracking. This is
accomplished by the enzymes simply cleaving the long chain hydrocarbon, thus
creating more of a shorter chain hydrocarbon. Depending on the length that is cleaved,
a certain portion will solublize then be converted to organic acids, while a portion will
rise to the surface of the water faster than the rate of conversion. Eventually this newly
formed free product will continue this process of cleaving, solublizing and converting.
This solublization process is documented in the BC Laboratories report containing a
series of 8240°s and 8270’s over an extended period, demonstrating that no toxic
daughter products are produced. Also included is a fish bio assay of the converted
product.

To expidite the process on this site, BCI recommends that the free product and
organically enriched water be extracted at various intervals, and allowed to complete
the conversion process in a secondary reactor. This will allow for a more efficient and
timely process of the conversion.

Due to the exorbitant amount of beneficial organic matter created, it will be necessary
to conduct a sodium hydroxide clean up step in the 418.1 analysis method. This will
neutralize the organics which commonly will show up on an IR thus revealing true
TPH values. 1t has heen found that the 413 .2 analysis is not condusive to the BCH
converston process, as this method is designed 1o see fats, alcohols, acids, etc. which
are the common by-products produced.

The enclosed is documentation identifying typical by-products produced. such as
alanine. valine, and leucine seen in the Irvine Analytical Laboratories report (an EPA



lab). Also included are the findings of Inter-Mountain Laboratories, and Friedman and
Bruya, Inc. environmental chemists report on organic matter.

I hope this information will be adegnate in obtaining the approvals that may be
necessary. If you have any questions, please don’t hesitate to call.

Swncerely,

Jay inovich
Bio Converters, Inc.
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Technical Data

Our in situ and ex situ process is facilitative (aerobic and anaerobic), achieving
15 foot penetrations without having to till or disturb the soil whatsoever. We do not have
to induce oxygen or electron acceptors. The soil is treated and undisturbed, leaving no
chance of aromatic or the release of VOC's.

Analysis results for Treatment
ASJ-§ (graph follows)
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(continued on page 4}



Exampie - In Situ Treatment ASJ-5
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¥ Seen above is an exampla of an effactive in situ treatment. In
addition to the TPH reduction, Benzene levels dropped from
161,725 ppb to non-detect during the same period.

In the foliowing pages we offer documented resuits of only a fraction of our
achievements. Due to the length of the laboratory reports, we have listed these in our
own, chart, format. Hard copy verification from the laborafories will be provided upon
request.

—




Bl Comvertery, o,

Crouch Mesa, a major oil company production pit, started at 98%, (880,000
ppm) with a one foot heavy paraffin wax layer on top. This was treated in situ without
disturbing any soii, and brought down to 1.8% in 75 days, decreasing to “non-detect”,
when the pumper recontaminated the sump. Also note the low BTEX levels showing
that this was a heavy crude.

EPA Method 418.1 / Intermountain Laboratories, Farmington, New Mexico

date sampled 2/16/83 date analyzed 2/17/93

Sample ID LABID concentration detection fimit
' ' (mg/kg)
130 1,861 | 980,000 ppm 77,000

VOLATILE AROMATIC HYDROCARBONS

Target Analyte * | Concentration ~ | Detection limit
: ‘ {mglkg) (mg/kg)
Benzene 27 2
Toluene , 168 2
Ethyibenze 14 2
m,p-Xylenes 93 4
o-Xylene 18 4
date sampled 4/5/93 date analyzed 4/13/93
Sampiled | LABID concentration detection limit
' (mg/kg) (mg/kg)
158 2,376 | 111,000 8,700
VOLATILE AROMATIC HYDROCARBONS
Target Analyte Concentration detection limit
{mg/kg) {mg/kg)
Benzene 26 2
Toluene 119 2
Ethyibenzene 38 2
m,p-Xylenes 380 4
o-Xylene 124 4

(continued on page 6)



date sampled 4/30/93 date analyzed & /3 /93

Sample (D LABID concentration detection limit
) : {mglkg) {mg/kg)
162 -JF 2,487 | 15,800 1,300

VOLATILE AROMATIC HYDROCARBONS

Target Analyte Concentration Detection Limit
(mg/kg) {ma/kg)
Benzenea 1.05 0.8
Toluene 1241 . 0.9
Ethylbenzene 9.78 0.9
m,p-Xylenes 50.9 1.8
a-Xylene K} 1.8

*Note rise in BTEX then a drop. This is a natural occurrence in bio-conversion

process.



Unimeo Encime & Micume Co. Je‘;/{j oy

4209 Gonl Rosd

S lLV-.LlT E ] Carson City, NV 89708 ﬂﬂ ﬁ i.@ u

Foows Pruioes Sions 1928 {702) a82-7790

MARCH 1, 1994

JERRY CONNERS

N.D.E.P.

333 ¥, NYB LN.

CARSON CITY, NV, 8971@
Phona: 687-9872, ext. 319

Mr. Connars

This letter is to inform you of our operations, procedures,
chemicals used, lab analysis, and plans for remediation as related
to an accunulated sludge from our Waste Water Treatment oparation.
Tt should he noted that the remediation of this sludge is a pllot
project and will be a ons time only ventura,

United Bngine & Machine Co. is a corporation that producesd
aluminum pistong for automotive engines. The basic processes
involved in prfoducing aluminum pistons are as follows:

Pistons are cast, in permaneat wolds in our foundry from,
ready to use, aluminum 1ingot which we purchase. Piaston
castings are trimmed of gates and risers and then heat treated
prior to machining. The machining process involves tuening,
grooving, bhoring, drilling, and honing. After machining,
pistons ars washed, balanced, packaged and stored 1in our
warehouse.

The sludge that we plan to remediate was the regult of a Wwaste
water treatment operation that is no longer in process. We called
the equipment for this operation a "Separator” and attached is a
procedure for the “Separator operation”. We have 3 drums of sludqge
from this operation that was unable to dgo to the landfill due to a
high TPH {270,000 ppm). While laoking for alternatives for disposal
of this sludge Ken Arnold sent Jerry Stacy of Bio-Converters to See
me. Mr. Stacy helieved that the sludye c¢ould be effectively treatead
to reduce the high TPH. He was given a sample of the sgludge tg
perform hisg owh tests, the result was a TPH of 16@ ppm and he
assured me Lhat he would be able to lower the TPH even further., Mr.
Stacy’s plan for trearment of the 3 drums of gsludge i3 as followa,

Start with /3 drum of sludge, add nutrients (Nitvogen,
Potassium, Potash) and thelr “Hicroblal Consortium” to fill
the drum. Aftar 6 weaaksg the solurion will be tested for TPH
and any ather parametar conglderead necessary. Onca
gatisfactory resultsy are acthlaved, disposal will he
considered. The end quantity of product will he ahour 309
gallons of solution that will essentially be considered a
liguld fertilizer,

S ol ill reEsel OT 0 AR desad Pl Ol 3HidHA SHILaTh g 03T D1 124
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Taily project will be used as guide for any future remediation
projects that may be faced with a aimlilar problem and as an
alternative solution to landfill.

Enclosuras:

1. Material Safety Data Sheets for products used in the
"Separator” and constituents of the waste water.

2. Lab Analysis.

3. Procadure for the "Separater Operation”.

CURTIS L. BVENSON
ENVIRONMENTAL COORDINATOR

3 UACPiar resT ST TN GESS FrY ¢ 'O Sii0Hd E43L4Zd 00 31T
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TEL:

I H BOPLION
Aduiininates

Adminislration:
{T02) ad7-487Q
Fax 6810004

Al Guslity

Mining Reguiation atvd Ruclamation
Watst Quatily Pleaniug

Waier Poduilan Conltpl

Cuntis 1., Bvenson
Bavironmental Coordinator
United Engine & Machine C‘o
4909 Goni Road

Carson City, NV 89706

Dear Mr. Evenson;

— eew was SR S NN AN 4N &N = AN S

SURBIECT: Pilot Test Evaluation

R Hem | N

Mar 17 94

STATE (F REVADA
BOW MILLER
G cnu

DEPARTMENRT GF CONSERVATION AND NATHURA) RESOULRCES
DIVISION O) ENVIRONMENTAL PROTECTION

Capital Complia
333 W Nye Lane
Cargon City, Nevads  B9710

March 15, 1994

issues as disposal and on site soil wilization.

ETY bl o HiIAL

T80 WO G032 Pl

s L7 oot AL

PEAFR O MO0t
Hitg g

Fux {02} 685-0660
TOD 682-4626

Wasle Mpraghmani
Conrpelive Aclions
Fedaiaul Faoliitive

The Nevada Division of Finvironmental Protection (NDEP) has received and evaluated
the results of the pilot demonstration which indicates that the generated sludge has been properly
chavacierized and bioremediated 1o levels which require no further action by this office,
However, local government and other interested agencies should be contacted regurding such

Should you have any questions or if T can be of any assistance, please do not hesitate ta
contact me at (702) 687-4670, extension 3019 (PAX 702-885-0868). All future correspondence
regarding this subject should be addressed to the undersigned,

JYAL RS

vel o Sed attached st

Sincered IS,

Jerry L. Conuers
Environmental Management Specialisg
Burcau of Corective Actions



Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 IR0 W, Charleston. Suile Go7
Sparks, Nevada S9451 Buise, Waho Las Vegas, Nevada 89102
T {702 355-10:44 (2008) 33644458 170321 380-6747
FAX: 702-355-0401)
1-800-284-1185
ANALYTICAL REPORT
High Desert Laboratories Job#:
P O Box 6535 Phone: 3595-0330
Reno, NV 89513 Attn: Bill sSharp

Sampled: 09/02/93 Received: 09/03/93 Analyzed: 09/15/93
Matrix: { X ] Seil [ ] Water [ -] Waste

Analysis Requested: TPH ~ Total Petroleum Hydrocarbons-Extractable
Quantitated As Diesel

Methodology: TPH ~ Modified 8015/DHS LUFT Manual
Results: )

Detection
Client ID/ Concentration Limit
Lab ID Parameter mg/Kg mg/Kg
Separator Sludge TPH * 270,000 18,000
#7702

/BIL090393-01

* = TPH components are in the range of light oil.

£
i
i
r
i
|
1

-

. 7 / 7 ;
Appl’"OVEd By: /é-v;//:/&} d-/ %/_/{:// /C{,"_’ Date: ?/” //// 7)7

Roger 1< Scholl, Ph.D.
Laboratory Director




Alpha Analytical, Inc.

255 Glendale Avenue, Suite 21 2810 W, Charleston. Suite G67
Sparks, Nevada 89431 . Boise, ldaho Las Vegas, Nevada 89102
(702) 355-1044 (208) 336-4145 (702) 386-6747

FaX: 702-355-0406
1-500-283-1183

ANALYTICAL REPORT
High Desert Laboratories Job#: United Engine
P O Box 6535 Phone: 359-0330
Reno, NV 89513 Attn: Bill Sharp
Sampled: 10/13/93 Received: 10/19/93  Analyzed: 10/27/93
Matrix: [ ] Soil [ X ] Water { ] Waste

Analysis Requested: TPH - Total Petroleum Hydrocarbons-Extractable
Quantitated As Diesel

Methodology: TPH - Modified 8015/DHS LUFT Manual
Results: .

: Detection
Client ID/ Concentration Limit
Lab ID Parameter mg/L mg/L
Seperator Sludge TPH * 160 1

after BIO Conversion
/BIL101993-01

* « TPH components are in the range of diesel, light oil and motor oil.

Note: Hydrocarbons outside the range of diesel may have varying
recoveries.

Approved by: ﬂ’%& f é///a/te ;//g’z/f?

Reger I« Schell, Ph.D.
Laboratory Dlrector

w—_m_m_%
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Qounty of Ban Diego

ROBERT K. ROSS, M. D, OFFICE OF THE DEPUTY QIRECTOR
DIRECTOR DEPARTMENT OF HEALTH SERVICES P. 0. BOX ?'261 261
ENVIRONMENTAL HEALTH SERVICES SAN DIEC0, CA v21ec-528

Fax #: 338-2174

SITE ASSESSMENT AND MITIGATION DIVISION
P.O. BOX 85261

SAN DIEGO, CA 92186-5261

(619) 338-2222

January 25, 1954

Mr. Marty Martinovich
Bio Convertors, Inc.
77705 Seminole

Indian Wells, CA 92210

Dear Mr. Martinovich:

RE: REPORT OF BIOREMEDIATION PILOT TEST
SAN DIEGQO, CALIFORNIA

Background

On September 22, 1993, I attended a presentation given by Mr. Jerry
Finney ‘and you of Bio Convertors, Inc. (BCI) at Woodward-Clyde
Consultant's office in San Diego, California. BCI described their
ex-situ bioremediation technology which involves application of a
mixture of cultured natural soil bacteria and enzymes, liquid
fertilizer, and surfactant to stockpiles of petroleum hydrocarbon
contaminated soil. They asserted that following application of
their liquid mixture, the petroleum hydrocarbon contaminated
stockpile could be covered and the contaminants would bicdegrade to
low levels without any further maintenance (e.g. tilling).

Pilot Test

A pilot test of BCI's bioremediation technology was conducted at
the Shewey Environmental Remediation Facility (low temperature
thermal desorption rotary kiln) in San Diego, California.
Approximately 50 cubic yards of soil contaminated with motor oil
was used for the pilot test., This soil had been run through the
rotary kiln, however, it still contained an average total petroleum
nhydrocarbon (TPH) concentration of 554 mg/kg (EPA 418.1). The
cleanup level established for this soil was 100 mg/kg TPH.

On November 10, 1933, four baseline samples were collected from
this 50 cubic yards of motor oil contaminated soil. The soil

"Prevention Comes First'
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Mr. Martinovich -2~ January 25, 1994

samples were collected by Shewey Environmental staff and delivered
to Del Mar Analytical (a California DTSC certified laboratory} for
analysis. The results of the analyses were 310, 240, 860, and 350
ng/kg TPH by EPA 418.1 (average of 440 mg/kg TPH). Following the
collection of the baseline soil samples, Bio Convertors, Inc.
applied their ligquid mixture (described above)} to the contaminated
soil stockpile. The stockpile was then covered with 10-mil plastic
sheeting (the stockpile was alsc underlain with 10-mil plastic
sheeting).

On December 13, 1993, six soil samples were collected from the 50
cubic vard stockpile by Shewey Environmental staff and delivered to
Del Mar Analytical for analysis. The results of the analyses were
s3, 5, 34, 27, 38, and 17 mg/kg TPH by EPA 418.1. On December 14,
1993, one additional soil sample was collected from the bottom of
the stockpile to determine if contaminants had been leached by the
surfactant. This sample had 28 mg/kg TPH by EPA 418.1.

Conclusions

Based on the laboratory analytical results of soil samples, the 50
cubic yards of soil contaminated with motor oil was bioremediated
from starting TPH concentrations averaging 440 wmg/kg to TPH
concentrations below 100 mg/kg in 33 days.

If you have any questions on this pilot test, please contact me at
{619) 338-2246.
Sincerely,

A M

JOHN A. MENATTI, Supervising Hazardous Materials Specialist
Environmental Health Services
Site Assessment and Mitigation Division

JAM: im

cc: Mr. Jerry Finney, Bio Convertors, Inc.
Mr. Charlie Shewey, Shewey Environmental
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REMEDIATION CONTRACTORS INC.

4229 NORTHGATE BOULEVARD, SUITE 3, SACRAMENTO, CALIFORNIA 93834
TELEPHONE (916) 8254754 - FAX (916) $25-3973 - LICENSE NO. 543556

No. C109-01
January 12, 1994

Ms. Susan Erkson

Sacramento County

Environmantal Management Department
8475 Jackson Road, Suite 230
Sacramento, California 95826

Subject: In-Situ and Ex-Sltu Blo-Remediation and Blo-Treatabllity Sludy for
Hydraulic Oli Contaminated Soll and Groundwater, 2500 Venture Oaks
Way, Sacramento, Callfornia

Dear Ms. Erikson:

Remediation Contractors Inc. (RCI), is pleased to present this repornt on bio-remediation
studly for the above referenced site.

This report has been prepared in general accordance with the Work Plan, dated
November 24, 1883. This report contains information pertaining to the in-situ and ex-situ
bio-remediation and bio-treatability study for hydraulic oil contamination of soil and
groundwater at the above referanced site.

It you have any questions regarding the information contained in this remedial action plan
please call RCI at your conveniance. '

Very truly yours,
REMEDIATION CONTRACTORS INC.

P

John F. Hicks, P.E., R.E.A.
President

cc:  Mr. D. Cols, Evergreen Tustin Ventures, Sacramento, California
Ms. S. Johnson, California Regional Water Quality Control Board-Central Valiey,
Sacramento, California

Enclosures
& 10660 AFT



IN-SITU AND EX-SITU BIO-REMEDIATION AND BIO-TREATABILITY STUDY

FOR

HYDRAULIC QOIL. CONTAMINATED SQIL AND GROUNDWATER

at
2500 Venture Oaks Way
Sacramanto, Callfornia

1.0 INTRODYCTION

Remediation Contractors Inc. (RC!) was ratained by Evergreen Tustin Venturas, on July
27, 1993, to perorm an assessment and remediation of the hydraulic oil contaminated soil
and groundwater at 2500 Venture Qaks Way, Sacramento, Caiifornia.. In-Situ and ex-situ
bio-remediation and bia-treatability study was carried out in conjunction with excavation
to satisty the regulatory agency lor the sile closure.

1.1 Purpose and Objectives

The primary goals of the bio-remediation and bio-treatability study are to:

1.

20

Lower the hydraulic oil concentrations in soil prior to disposal in a landtill
also reduce the hydraulic oif concentrations in areas where excavation
may not be possible (eg. directly under building footings);

Lower the hydraulic oil concentrations in groundwater;

Simulate a test that will demonstrate the suitability of bio-lreatability in a
closed environment, :

Address the concerns of the California Regional Water Quality Control
Board, Centra) Valiey Region (TRESS) and the Sacramento County
Environmental Management Depariment (SCEMD).

12  Scope of Work

RCI performed the following tasks during this bio-remediation and bic-treatability study:

1.

Installed a network of PVC piping into the sidewalis of the existing
excavation lor the injection of oil-consuming bacteria;

introduced an oil consuming bacteria solution into the PVC piping network
and monitored the level of the liquid in the pipes;

Introduced the bio-solution to the contaminated soil in one of the on-site
bins used for storing the excavated soil;

Coliecied and anaiyzed soil samples from the bin, before, dunng and after
bio-remediation, approximately a 2 week interval;

Remediation Contractors Inc.,
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Page 2

S. Obtainad an undisturbed core sample of contaminated soil from the sidewall
by driving a PVC tube and soil samples ware collected and analyzed.

6. Simulated a closed system in-sity bio-remediation using the PVC tube
containing undisturbed core sample of contaminated soil;

7. Sampled and analyzed bio-triose soil fram the closed test cell;

8. Prepared a report on bio-remediation aclivities.

20 ITE CHARACTERL AND BACKGR

The project site location, summary of past studies, geclogy and hydrogeoiogy have been
presented in pravious reports.

The excavation of the elevator pit started on November 4, 1993. The clean soils above
the groundwater table were placed into bins supplied by and disposed of by Commercial
Industrial Waste of Sacramente, California. Contaminated soils were stockpiled and
stored on two steei bins {Bins #1 and #2) which were lined with piastic and covered with
a sliding stael lid. Approximately, 15 cubic yards of contaminated soil was bio-triose by
introducing oil consuming bacteria solution into 8in #1 on November 24 and December
2, 1993. The excavated pit was filled with concrete on November 29, 1983. On
December 2, 1933, approximately, 400 gallons.of bacterial solutions were introduced into
the subsurfacs through the network of PVC piping installed during the excavation.

3.0 SAMPLING PROCEDURES

An undisturbed core sample was obtained to simulate an in-situ bio-remediation treatability
study. Also, soil samples were obtained from the stockpiled excavated soil in the steel
bin during and prior to bio-remediation. Groundwater grab samples were oblained for
visual inspection and analyses from the Monitoring Wells, MW-2 and MW-3,

3.1 oil Sampling fgr Tr ili

On November 16, 1993, an undisturbed sampie for the treatability study was obtained
from the excavation sidewall where the highest concentration was noted. The sampling
was dona by introducing a 2-inch diameter PVC blank into the sidewall and which was
driven into the soil by a sledge hammer. ARer reaching 12 inches horizontally, a
hydrautic bottle jack {12 Ton) was used for further penetration. Penetration ceased after
reaching 16 inches horizontally. A pry-bar was used 10 free the casing with the
undisturbed sample. Two soif samples (E12-6A IN and £12 6A QUT) were cblained for
analysis from each end of the casing.

Remediation Contractors ing.
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4.1 I i i mp)

Fiteen soil samples ware collacted for chemical analysis from the stockpiled soil in the
Bin #1. Five additional soil samples were collacted from the test call. All soil samples
were analyzed for total recoverable petroleum hydrocasbon (TRPH) using EPA Method
418.1. The results of the soil sample analysis are presented in Table 1. The official
laboratory reports and chain of custody documents are included in Appendix A.

42  Analysis of Groyndwater Sampies

Bath groundwater grah samples were analyzed for TPH-diesel and TPH-oil using EPA
method modified 8015. The test cell water sample was analyzed for TRPH using EPA
method 418.1. Groundwater sampies were analyzed at Excelchem Environmental Labs.
Resuits of the groundwater analysis are summarnized in Table 2. The official {aboratery
reports and chain of custody documents are included in Appendix A.

5.0  DISCUSSION OF RESULTS

A description of the results of the treatability study, ex-situ bic-remediation and present
groundwater condition based on the resuits of the sampling and laboratory analysas is
presanted beiow.

5.1 Tr ili

From the review of the analytical results it is apparent that the TRPH concentrations from
100 ppm becama non-datect aftar 27 days of bacterial reatment.

52 Ex-Sity Bio-Remediation

Analytical results of ex-situ bio-remediation do not prove that the bic-remediation was
effective in reducing the TRPH concentrations. This may be due to inhomogeneity in
TRPH concenirations in compact dense clay and difficulty in oblaining similar and
consistent soil sample in three different sampling events.

5.3 Groundwater Analysis

Analytical results of groundwater grab samples from Monitoring Wells MW-2 and MW-3
were below detection limit for TPH-d and TPH-0. Groundwater grab samples from both
wells were clear, free of sheen and without any odor. From these observations, it is
appargnt that the in-situ bio-remediation may be eftective in groundwaler.

Remediation Contractars inc.
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BORATORIES, INC.

August 26, 1993

To: Jerry Finney
Re: Project 386-CW-AB-6/17

A sample was Tecieved by our lab from Bio-Converters Inc. on &/18/93.
Aﬁ initial TPH was run the Tesult was 6100 mg/L. The sample was origirally
treated with bugs, soap, and nutrient on the 20th of June. As the bugs
decomposed the heavy oil skim the TPH value took an initial drop to 2600
mg/L then began to rise. It is believed that the bugs decomposition of the
heavy oil skim solubilized the skim which raised the result as high as 14,000
mg/L. Upon the addition of more bugs and nutrient to attack the solubilized
hydrocaxbons the TPH value has dropped to 3700 ng/L in approximately S days

from its high of 14,000 mg/L.

Thank-you

Stuart Buttranm

410D s S - Barerstia o, C4 83RAD2 - @O 327-a51 1 - FaAX{ES 3271513
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November 22, 1993

Bio-Converters, Inc.
77705 Ceminole

Indian Wells, CA 92210
Attn: Marty Martinovich

Re: Occidental Petroleum Sump Project

The hydrocarbons in the samples taken on November 11, 1993 visibly appear
to be lighter than the previous samples. The sump bottoms are now very
easily penetrated with a hand auger device versus the asphalt texture it had
in the beginning. There is a great visible difference in the sumps compared

to prior sampling.

Thank you,

”“2"2‘322‘?:@@4

MRG/sr

AVT00) Atlas (U - Bokeralicld, CA SEAOS « [B05) 3274911 - FAX (05 527-1918



LABORATORIES, INC.
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August 30, 1993

TO: Marty Martinovich
Bic-Converters, Inc.

RE: Project #336-GW-C-6/17

Introduction

On June 18, 1993 a sample was received from Bio-Converters Inc., a bio-remediation
company. This sample was to be an experiment to prave that their bio-remedial process
works to everyone's satisfaction. The sample was treated and let rest for approximately
one week intervals at which time 418.1 analyses were performed.

Procedures

The sample was received in a quart mason jar. A subsample was taken and analyzed by
418.1. The sample was transferred to a 2 L erlenmeyer flask and treated with 41.5 g of
nutrient, 21.0 g of gymyl,/bugs, and 4 oz. of Dawn dishwashing detergent to disperse
oil. All of these components were added on July 1, 1993. Afier treatment all analyses
performed were 418.1 modified. After three analyses by 418.1M, it was determined that
the oil skim was going down but the bugs did not have adequate nutrient or free water
to work. More nutrient and water and bugs were added on August 11, 1993. Two Tbsp.
nutrient were added, two Thsp. bugs were added, and the sample volume was doubled
to 2 L with DI Water. This seemed to speed up the degradation process, as the free float
really began to subside.

Sumrmary of Analysis Resulis

Project: {386-GC-C-6/17) Lab # 5902-2, Received 06/18/93.

Lab # Test Results Units Run Date Sampling
5902-2 418.1 6100 mg/L 06/24/93 Original
6974-1 418.1M 2600 mg/L 07/12/93 1
7515-1 418.1M 5300 mg/L 08/05/43 2
7835-1 418.1M 14,000 mg/L 08/11/93 3
8664-1 418.1M 3700 mg/L 08/26/93 4

S100 Anas Co - Bakersfeald, Ca 330 - @05 3274811« Fax (S 327918
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Conclusion:

After the initial treatment the TPH value dropped to 2600 mg/L then rose to a high of
14,000 mg/L through a period of about 4 weeks. This is possibly due to the heavy oil
skim that was present in the sample when received. Visually during this time the oil
skim went down. But the TPH value steadily rose. This was probably caused by the
bacteria breaking down the heavy oil and making this more soluble, thus the higher TPH
readings. On 08/11/93 more additions of nutrient, bugs and water was made and one
week was let pass in order to see the resulis of our addition. The TPH value dropped
from 14,000 mg/L to 3700 mg/L in one week. Thus the bio-remedial process seems to
be working but slower than expected. It is the suggestion of this lab that in future
tests/projects that much less soap be added to samples, especially when light fractions
of hydrocarbons are present, .e,, gas, diesel, naphtha, ete. This would greatly reduce the
Interferences with analyses results and lower detection limits due to these interferences.

Along with the TPH analyses, an initlal and final 8240 and 8270 were run in order to
identify any harmful spinoffs that may have been formed during the bio-degradation
process. As you can see by the following data, no harmful spinoffs were formed.

DATE
LAB No. 824 ] ANALYZED PQL
5902-2 None Detected 06/28/93 ’ 3000
8270 ng/l
5902-2 None Detected 06/28/93 4000
10285-1ADD'N 8240 pg/l
Ethyl Benzene 200 10/06/93 50
Toluene 1200 10/06/93 50
Trichlorofluoro-
methane {Freon) 400 10/06/93 50
Xylenes 700 10/06/93 50
8270 1
10285-1ADD'N None Detected 10/07/93 100

As you can see some aromatics were detected in the final 8240. This is because the PQL
could be lowered as the TPH concentration dropped. The Freon is a lab contaminant also
found in the blank.

Sincerely,

/aé;( %
Stuart Buttram
Organic Supervisor

4100 Auas Ot - Baxershied, CA 33008 - [BOS) 3274911 - FAX [B0S) 2271518
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September 24, 1993

TO: Marty Martinovich
Blo-Converters, Inc.

RE: Project #14475 Southern Distributors Corp.

Iniroduction

On July 15, 1993 a sample was received from Bio-Converters Inc., a bio-
remediation company. The sample was to be an experiment to prove that their
bio-remedial process works satisfactorily. The sample was initially analyzed for
BTEX, TPH-Gas, TPH-Diesel, 8240 and 8270. These analyses were performed to
get starting point values on which to base judgements. The sample was then
treated and let stand for 1-2 week intervals at which time BTEX-TPH-Gas
analyses were performed to judge the progress of degradation.

Procedures

The sample was received in one gallon jugs. A subsample was taken and
analyzed by the aforementioned analyses. One gallon of the sample was then
transferred to a 1 gallon amber glass bottle and treated. To the samples 75 g of
nutrient, 65.5 g of & and 4 oz. of soap were added. The sample was mixed
vigorously and put into a cool dark cupboard. BTEX-TPH-Gas analyses were
performed at this time and at 1-2 week intervals. On July 25, 1993 is was
deemed necessary to add more compost to the sample, 42 g were added. On
September 17, 1993 it was deemed necessary to split the sample and add more
DI water as a media for the hacteria to survive. The following table illustrated the
degradation process.

4100 Ades Ct + Bekersfield. Ca S330H - (B0 2274911 - FAX([EOS 327-1818
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SUMMARY OF ANALYSIS RESULTS
LAB # TEST, TEST, RESULTS, | RESULTS, | UNITS | RUN DATE
7000-1 | TPH-Gas | TPH-D 30,000 5,000 pg/L | 07/19/83
7514-1 | TPH-Gas | TPH-D 50,000 450,000 pg/L |} 07/29/93

7837-1 | TPH-Gas --- 23,000 - pg/L 08/11/93

9286-1 { TPH-Gas -— 13,000 --- pg/L 09/03/93

TPH-Gas -— 9,600 --- pg/L | 09/22/383
Conclusion:

After the initial treatment of the sample the TPH value rose slightly from 30,600
pg/L to 50,000 pg/L. By week four the analyses results dropped slowly but
steadily to a value of 9,000 pg/L by week 10, From the data compiled it can be
concluded that the bio-degradation process is working, but slowly. It is believed
that the confined space and limited amount of growth media are hampering the
degradation process. Basically the bacteria seem to be drowning in their own
waste. In the fleld, or on a much larger scale this would not happen due to a
virtually inexhaustible supply of space to occupy.

Sincerely,

Ny

Stuart Butiram
Organic Supervisor

AM00 Auss T - Bakersfied, o 83008 - [(BO5) 3274811 - FAX BOS) 32719718
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Qctober 1, 1993

Bio-Converters

2201 Broadway, Suite 803
Qakland, CA 94612
Atin: Marty Martinovich

Re: Project # 14475
Dear Marty,

On July 14, 1993 a sample was received from Bio-Converiers, Inc.. This
sample was run by EPA Method 8240 and 8270 to find baseline values for
contaminants present upon receipt of the sample. The sample was then
treated by their procedure to bio-remediate any petroleum contaminants in
the sample. The original TPH value was 30,000 pg/l two months later the
TPH value was down to 13,000 ng/l

On September 27, 1993, a final EPA Method 8240 and 8270 were run in order
to evaluate whether any harmful compounds were being formed by the bio-
remedial process. As you can see by the following data no harmful spin-offs
were formed. .

Lab No. 8240 ng/l Date Analyzed
7000-1 Benzene 1200 7-20-93
Toluene 5100
Ethyl Benzene 970
Xylene 6700

All Other Compounds None Detected

Lab No. 8270 ng/l Date Analyzed
7000-1 Benzoic Acid 11 7-26-93

Bis{2-ethylhexyl)phthalate 25

2-methylnapthalene 57

Naphthalene 230

2,4-Dimethylphenol 21

2-methylphenol 92

4-methylphenol 33

All Other Compounds None Detected

4100 adas Co -« Bekerafeig, CA S3308 - BO5) 22743871 « FaxX B 327-18918
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Lab No. 8240 pgl

9911-1 Benzene 320
Toluene 1800
Ethyl Benzene ND
Xylene 2600

All Other Compounds None Detected

Lab No. ) 8270 ngl

9911-1 All Compounds None Detected

IES, INC.

Date Analyzed

9-27-93

Date Analyzed
9-28-93

If I may be any further assistance, please do not hesitate to call me at

(805)327-4911 ext. 240.

Thank you,

Stuart G. Buttram
Organics Supervisor

GAWPSI\SR\BCNYR2.MM

f
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LABORATORY REPORT A
Aquatic <=
Testing &

Date: Octaober 6, 1993 Laboratories

“dedicated to providing quality aquatic wxdcity testing®

Client: Bio-Converters, Inc. 28 u:, Bunsea é;e.; ;Iozit A
77705 Seminole Ave. eaturs, 3
Indian Wells, CA 92210 (805) 650-0546  FAX (305) 650-0756
Attn: Marty Martinovich CA DOBS ELAP Ceni. No.: 1775

Laboratory No.:  A-93100105-001
Sample L.D.: 7000-1

Date Received: 10/01/93

Sample Control:

The samples were received by ATL in a chilled state, with the chain of custody record
attached.

Sample Analysis:

The following analyses were performed on your samplie:
CCR Title 22 - Fathead Minnow Hazardous Waste Screen Bioassay.

Attached are the test data generated from the analysis of your sample.
Result Summary:

ATL Lab No. Sampte ID. Results
A-93100105-001 7000-1 LCS0 > 750 mg/l

Quality Control:  Reviewed and approved by:

PZ seph A. LeMay, Laborazory Duector

Thank you for your business!

Thia report pertaw only W0 the semphes mvestgsied snd docs not neceseaniy applytoodscf:pp\rmdydmhcdmamhrmmh T\nnreporﬁn mbmmed fcrrtbr.:xcimﬂem

. [ L T



lab No.:

FATHEAD MINNOW HAZARDOUS WASTE

A93100(05 g0 (

ICliex‘xt/m

2l

Zon0-/

o ~Conmuverters

Species: MM@

Fish length (m):

Fish weight (gm):
Test Protocol: Czlif

Test type:

Static.

H min:

av ZZ2imin:_z$; max: 30, .
2uleh WX, 3. Requlations: CCR Title 22.

%G/DCHS 1588.

Test chamber volume 10 1.
Mixing methed: Sonication/mechanical
lAcclmatlm/dJ.lutlm water: Reconstituted soft water (hardness 40-48 my/l1 Catny ) .

Aeration: Single bubble through narrow-bore tube.

SCREEN BIOASSAY l

TEST SUMMARY

saurce: Thanaas Aok
Date fish received: ¢ )C-

Erdpoints: LCSO at 96 hrs.
Temperature: 20 +/- 2°C.
Number of replicates: 2.

Runber of fish per chamber: 10.

QA/QC Batch No.: [[-43R 77T .

TEST DATA
INTTTAL 24 Hr 48 Hr 72 Hr 96 Hr
'm:m/m /0-—7,-‘?3_?0—3-‘(3 ﬂﬁj _icz[s;{g o-@-973 mm
| ANALYST:|  Cpn, _ Lo # i____,f\_::_ CHEMISTRIES
°c |polgH|°C mmfot’img{a[‘?mpa#n% mpaaq _ﬁ
| e o Dottealdboselnlo[wliabshe [ b bl ololainln] e
CNT B L2 3¢ -t 03 1 0102 P25 0 honle$138]0 Y v halo TG
00 2 lomlgo ol Olea [0 hools5hd o p7hehs o —12 .
400 3 159 8250159 Lonllo 1B B3| Olasluals] olryLhslo —
750 2 mg 508 700710 L5 15903 0 hau 8031 01636407 HLGH oo
| 7= 2 |gstedeolrskob o Latleshal 0 Didliel] Oz hebalo Alk.| Berd
| "B" replicates were mixed by mechanical aggitation on a shaker table| o6 5/ [

Total Number Dead

RESULTS

CDNIROLO

/20

IL80 »750 mg/l (<40% cdead in 750 mg/l conc.) [

400 mg/1 § () /20

.
400 <IC50< 750 (>40% dead in 750 & <€0% in 400)
*** Definitive Test Required #x=*

730 mg/1 | O

/20

LCSO <400 mg/1  (>60% dead in 400 mg/l conc.) |




Irvine Analytical Laboratory, Inc.
¢ Benrical Samlvsdmned sl oad vsnf 4 nnsaplsipe
15375 Barranca Parkway

Building I, Suite 112

Irvine, California 92718

{T14) 127-3484

FAX (714) 727-3584

TELEX (714) 727-3684

REPORT OF LABORATORY ANALYSIS

January 2%, 1992

Dr. Bruce Dale, Ph.D. sample Description: Soil

Texas A & M University 1 & 2 Amino
Engineering Bio Science Lot No.: 7572 & 7573
T.M. Box 183 IAL Lab No.: 5833 & 5835
College Station, TX 77843 P.0. NO,: ~—~womm—————

Date Received: 1/3/92

Subject: Determination of Free and Hydrolyzed Amino Acid
in Scil ~ 1 Amino (Sample # 7572) &
S0il - 2 Amino (Sample # 7573).

Method: Pico-Tag, Water, MA
Column: Pico-Tag Column

Mobile Phase:

Eluent A: 940 ml phosphate buffer (pH 6.4) / 60 ml
acetonitrile, 200 ml EDTA (1mg/1lml}.

Eluent B: 600 ml acetonitrile in 400 ml water, 200 ml
EDTA {(1mg/1lml}.

Mode: Gradient Program
‘ Temperature: 46°C
Wavelength: 280 nm

Sample Preparation:
A) Free Aninc Acid
About 5 gm of each sample was dissolved in 50 ml 0.1 N HCl and
sonicated for 30 minutes. 30 ml of the solution was taken for
derivatization using PITC (phenylisothioccyanate). Results for
Free Amino Acid are as follows:
Alanine

Sample # 7572, Soil - 1 Amino 0.185 mcg/g

Sample # 7573, So0il - 2 Amino 0.425 mcg/g



Irvine Analytical Laboratory, Inc.

€ e irrie ai? Freatfy sis apenad Doreste sidonipid € pvivgpifi iy

15375 Barranca Parkway
Building [, Suite 112
Irvine, California 92718
{714) 727-3484

FAX (714) 727-3584

REPORT OF LABORATORY ANALYSIS TELEX (714) 727-3684

Page Two
IAL # 5833 & 5835

B) Hydrolyzed Amino Acid

About 5 gm of sample was dissolved in 50 ml 6 N HCl and
sonicated for 30 minutes. It was then transferred to a special
vial, loaded with Nitrogen gas and kept in oven at 120°C for
24 hours. Using the same method of analysis as the Free Amino
Acid analysis, the yield was:

Sample # 7572, Soil 1-Amino:

Alanine 2.40 mcg/g
Valine 0.11 meg/g
Leucine 0.14 mecg/lg

Sample # 7573, Soil 2-Amino:

Alanine 2.93 mcg/g
Valine 0.10 mcg/g
Leucine 0.12 mcg/g

Respectfully submitted,

//‘ {{lemm/’
\\____/

Assad Kazeminy, Ph.D.
Laboratory Director
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1701 Phiips Cucla
Gillotie, Wyoming 827138

April 29, 1994

Marty Martinovich
BIO-CONVERTERS, INC.
77705 Seminole

Indian wWells, CA 92210

Dear Marty:

Enclosed are the reports for the samples submitted for
analysis form the Ahrens site. As per our discussiona Cheae
sample were analyzed by three different methods. They were
first analyzed by a straight 418.1 and values of 311 and
1225 mg/Kg were found for AB-3 composlte and AB-4
respectively. Tha samples were then analyzed using a
modified 418.1 in which the samples are treated with acid
followed by treatment with base and then extracted with
freon and analyzed as in 418.,1. The results of this
analysis was 31 and 740 mg/Kg for AB~3 composite and AB-4
respectively, The freon extracts were then injectad onto a
gas chromatograph to determine the ameunt of hydrocarbon
present which was in the diesel range and lighter. The
results of this showed that in the straight 418.1 extracts
compounds were present which resemble linoleic and palmitic
acid very similiar to what we had seen in the earliex ‘
samples from the site which was contaminated with olive otl.
The GC analysis of the freon extracts from the modified
418.1 gave very similiar results to those obtained on the IR
for the sample from AB~3 composite but gave significantly
lower results for the sample from AB-4. This indicates that
AB~3 does not appear to have hydrocarbons heavier than the
diesel range, but that AB-4 may.

Pleasa feal free to give me a call if you have any questions
or if I can help you further this matter.

Sincerely yours,

ﬁa%ry Howell
Laboratory Director



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Andrew Joha Friedman 3012 16th Aveaue West
James E. Bruys, Pb.D. Scattle, WA 98115
(206) 235-3232 FAX: (206) 283-5044

Aprii 12, 1994

Marty Marbinovich, President
Bio-Convarters, Inc,

77705 Seminole

indian Welis, CA 92210

Dear Mr. Martinovich:
Enclosed are the resuits from the testing of material submitted on April 5, 1994 from Project OXY.,

The three tests performed on samples 3111-1 (3-point C-Jand 3111-1 (Dred @ 105°C} indicate that these
samples contain large amounts of organic matter relative to any petroleum hydrocarbons, The EPA
raethod 418.1 (total petroleum hydrocarbons) is not always selective for petroleum hydrocarbons. Cleanup
of the 418.1 extract with a silica gel column is supposed to remove non-petroleum hydrocarbons, but in
reahty non-polar and moderalely polar organic matter will pass through the column.

The TLC tests are exceflent methods to distinguish classes of compounds. Most petroleum-based
products contain safurated hydrocarbons which show up as a band of material on {op of the hexane region.
| falled to see any saturated hydrocarbons in your samples. Itis possible, however, that low levels of
saturated hydrocarbons may be present. The malrix spikes for the TLC quantification for saturated
hydrocarbans came out at 0%, indicating that the saturated hydrocarbons may have absorbed onto the
malrix. Nevertheless, the classes of compounds seen in the TLC ¢haracterizations leads me to believe
that your samples as composed primarily of large amounts of organic matter.

We appreciate this opportunity to be of service fo you and hope you will call if you should have any
quesgons.

Sincerely,

Beth Flotkin
Chemist

BP/dp

Enclosures



Date of Report: April 12, 1994
Date Received: April 5, 1994

Project: OXY

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date Samples Extracted: April 6, 1994

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR CONTAMINANT CHARACTERIZATION
BY THIN LAYER CHROMATOGRAPHY

Sanaple ID
3111-1 (3-Point C-)

3111-1 (Dried @ 105°C)

The thin layer chromatographic trace showed the
presence of non-polar, moderately polar and highly
polar organic compounds, such as those found in
oxganic matter. This characterization is based on the
presence of compounds that glowed blue under shoxt
and long wave UV light in the hexane region. These
compounds are non-polar conjugated molecules.
Compounds that glow yellow under long wave UV
were seen from the origin to the top of the methylene
chloride region. These compounds ave moderately to
highly polar and may be of high molecular weight.
Visible material was streaked from the origin to the
top of the methylene chloxide region and represents a
complex mixture of compounds. Saturated
hydrocaxbons were not seen in this analysis,

The thin layer chromatographic trace showed the
presence of non-polar, moderately polar and highly
polar grganic compounds, such as those found in
organic matter. This characterization is based on the
presence of compounds that glowed blue under short
and long wave UV light in the hexane region. These
compounds are non-polar conjugated molecules.
Compounds that glow yellow under long wave UV
were seen from the origin to the top of the methylene
chloride region. These compounds are moderately to
highli: polar and may be of I}ingh molecular weight,
Visible material was streaked from the origin to the
top of the methylene chloride region and represents a
complex mixture of compounds. Saturated
hydrocarbons were not seen in this analysis.



Sulie 2UU

San Diege. CA Q2110
81D-225-1883

Fax 819-225-7830

March 17, 1994 " "c

Mt. John Murtin

U.S. Environmental Protection Agency
Risk Reduction Engineering Laboratory
26 West Martin Luther King
Cincinnati, Ohlo 45268

Subject: Bio Converters, Inc., Innovative Blological/Enzymatic Process for Rapidly
Degrading Contaminants in Soil and Groundwater -

Dear Mr. Martin:

On March 1, 1994, | met with Jerry Finney and Marty Martinovich of Bio Converters, Inc. (BCI) to
discuss their proprietary binlogical/enzymatic process for degrading contaminants in soil and
groundwater, This meeting was scheduled, on my own time, at the behest of Andy Harrison, the
Installation Restaration Manager at Naval Air Station North Isiand (NASNI) in San Diego, Catifornia.
Mr. Harrison also serves as NASNI's Naval Environmantal Leadership Program (NELP) coordinator:
NELP is the Navy equivalent of EPA’s Superfund Innovative Technology Evaluation (SITE)
Program, Through Mr. Harrison, two joint SITE/NELP demonstrations are currently planned for
NASNI this year: Terra-Kleen and Zenon. Mr, Harrison is also very interested in demonstrating the
BCI technology and requested [ meet with BCl and solicit SITE Program interest in participating in
the demonstration.

BCI has developed a microbe/nutrient solution which has been cultured under somewhat extreme
conditions, BCI claims that the cultured microbes, when Introduced to a contaminated matrix, cause
an enzymatic degradation of contaminants which reduces toxl¢ hydrocarbons to proteins, fatty acids,
and carboxylic acids which are subsequently consumed by indigenous bacteria and plant life. The
metaholic “digestion” of the hydracachon resuite in end products of carbon dioxide, water, and, in the
case of chlorinated organie compounds, chlorine salts, BCJ claims that the process requires moisture
levels greater than 20 percent, adequate oxygen levels (water can serve as an oxygen source for the
process), and various nutrients to stimulate the microbial activity.

BCI utilizes 3 unique micrabe cultucing process which involves conditioning at temperatuces of up to
200 degrees Fahrenheit for short periods of time, an increase to a pH of 12 for 2 24-hour period, and
a rapid drop in pH to approximately 7. This process results in a highly resilient microbe which can
endure extreme environmental conditions and high contaminant levels. BCI also claims that the
culturing process produces a highly energetic microbe which can degrade contaminants more rapidly
than typical biodegradation processes.

White BCI's claims and culturing process appear somewhat extreme and their product literature is
somewhat confusing, they have provided case study data which appear to substantiate the effectiveness
of the technology In capidly degrading petroleum hydrocarbons, Additlonaily, BCI has conducted
benchscale tests which indicate that the technology may also be effective for treating soils
contaminated with chlorinated organic compounds, Several reguiatory agencies have provided
vversight on BCI remediation projects,

(5 A ey e A g g T AR



Me. John Martin
March 17, 1994
Page 2

! have attached a summary of BCI's conversion process and information on several case studies. If
you would tike more information on the technology, contact Marty Martinovich of BC( at (619) 399-
S655. You may also contact Mr. Harrison, NASNI's NELP coordinator, at (619) 545-1125.
Additionally, 1f 1 can be of assistance in this matter, please cail me at (619) 225-1883.

Sincerely,

foge by

Roger Argus
Technical Project Manager

ce: Rob Foster, PRC
Annette Gatchett, EPA
Andy Harrison, NASNI
Marty Mactinovich, BCI
Mark Meckes, EPA
Steve Safferman, EPA
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APPENDIX G

Site Photos
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