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August 30, 1990 OUR JOB P90165

R. T. Nahas Company/Eden Managements
20630 Redwood Road
Castro Valley, CA 94546

Attention: Ms. Roberta Buchan, Property Manager

SUBJECT: Quarterly Monitoring Report and
Work Plan for Supplemental Contamination Assessment
Unocal 76 Service Station
20405 Redwood Road
Castro Valley, California

Madam/Gentlemen:

As requested and authorized, we have performed guarterly
groundwater monitoring well sampling at the above-referenced
facility. In addition, in response to the July 31, 1990
letter from Mr. Scott Seery of Alameda County Department of
Environmental Health, Division of Hazardous Materials, to the
R. T. Nahas Company, we have prepared this Work Plan for your
consideration. The quarterly monitoring report is presented in
Part I of this submittal. Part II consists of the Work Plan and
related Appendices.

BACKGROUND

BSK & Associates installed three groundwater monitoring wells
in December 1989, designated as MW-2, MW-3 and MW-4 on the
attached Site Plan (Figure 1), at the Unocal 76 Service Station
located at 20405 Redwood Road, Castro Valley, California. The
monitoring facilities were installed in order to comply with
the California UST Monitoring requirements of Alternative &6,
Subchapter 16, Title 23, California Code of Regulations.
Initially, the plan included four monitoring wells with at least
one well (MW-1) to be located down-gradient of the existing tank
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cluster. However, due to the encounter of fuel contamination
of soil from approximately 10 to 13 feet below grade, the
down-gradient Borings MW-1 and MW-1lA were backfilled with
ll-sack cement-sand grout following soil sampling in order to
avoid further groundwater contamination. The results of well
installations, soil sampling and chemical testing of the soil
and water samples were summarized in Our Report P89134, dated
February 5, 1990, and are (chemical test data only) presented
in Appendix "A" of this Work Plan.

Following our meeting with you and Mr. Scott Seery on April 24,
1990, and receipt of Alameda County Environmental Health letter
dated April 24, 1990, we prepared and submitted our proposal
PRI0066 to provide quarterly monitoring services for a year and
to assess the extent of soil contamination at the subject site.
We received authorization to proceed with the monitoring and
the soil contamination assessment work on August 2, 1990. The
soil Contamination Assessment Work Plan has been prepared in
accordance with Appendix "“A" of the Regional Board Staff
Recommendations. The first quarterly monitoring event is
presented in the following portion of this submittal (Part I).

Review of Subsurface Conditions

The site subsurface soil conditions, as exposed by Borings
MW-1A, MW-2, MW-3 and MW-4 of our previous investigation
(P89134), consist primarily of silty and sandy clays. Four to
five feet of black organic-rich silty clay £fill are found
immediately below the ground surface, followed by three to five
feet of greenish-gray sandy/silty clay native material. 1In the
western portion of the study area, the greenish clay is underlain
by seven to eleven feet of yellow-brown sandy clay, grading sandy
with depth. 1In the eastern portion of the tank area, the sandy
clay and clayey sand are split by a six foot layer of silty clay.
Light brown silty clay was encountered in each boring between 17
and 24 feet, and continued to the final depth explored. It is
apparent from the boring logs that this lower-most clay slopes
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to the northeast. For additional subsurface detail, see
Subsurface Profile, Figure 2.

Groundwater was encountered in each boring. In the eastern
portion of the site, groundwater was first encountered in
Borings MW-2 and MW-3 at 20-1/2 and 19 feet below surface. The
water level then stabilized in an open well at approximately
12-1/2 feet in depth. In the western portion of the site,
Wells MW-1, MW-1A and MW-4 encountered an elevated saturated zone
between 16 and 17 feet. In MW-1, water was again encountered at
20 feet, with stiff, moist clays separating the saturated zones.
Localized groundwater flow in February 1990 was southwesterly,
with a gradient of less than 1.0 percent.

Soil and groundwater petroleum contamination was observed in
Borings MW-1 and MW-1A, resulting in the abandonment of this area
as a monitoring well site. In Boring MW-1, Photo-ionization
Detector (PID) measurements detected hydrocarbon compounds from
15 to 17 feet. The PID readings were especially high in the
saturated zone at 17 feet. In Boring MW-1A, hydrocarbons were
detected from 10 to 17 feet and were strongest at 10 feet. Also
in MW-1A, oily water was observed seeping into the open boring
at a depth of 15 feet. Small amounts of photo-ionizable
compounds were encountered in Borings MwW-2, MW-3 and MW-4 as
well, but were not considered significant.

The Unocal Station Manager reported to BSK that an excavation had
been made at the west end of the two 10,000-gallon tanks to
accommodate repairs, and that petroleum leakage had occurred into
this excavation, concurrent with a rainstorm. This may explain
the presence of a perched saturated zone and petroleum
contaminants in that area.
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PART I

QUARTERLY MONITORING REPORT
August 31, 1990

The first quarterly monitoring of the installed Underground
Storage Tank (UST) groundwater monitoring wells was performed on
August 7, 1990. Field procedures and observations are provided
in the following text and figures.

Field Work

Three groundwater monitoring wells (MwW-2, MW-3 and MW-4), located
adjacent to and surrounding two 10,000-gallon gasoline USTs, were
purged and sampled for gasoline and waste oil related
contaminants on August 7, 1990. The wells were installed and
developed in December 1989 (see BSK & Associates Report P89134,
dated 2/5/90).

The wells were purged using a PVC hand pump. Five to six well
volumes were removed from each well. Purge effluent was field
monitored for pH, Conductivity and Temperature during puxrging,
to assess the influx of fresh formational water to the well.
Purged water was then transferred to a 55-gallon DOT-approved
steel drum for holding. The drum was labeled according to its
contents, suspected contaminants, content source, date, etc.

Prior to purging, the depth to water in each well was measured
using a Solinst electric sounding tape, marked in twentieths of
a foot. The water depth was then extrapolated to the hundredth
of a foot increment from the tape. Each well was subsequently
examined for floating and sinking immiscible product layers,
sheen and odor, using a clean PVC bailer having dual check valves
for point source sampling. Groundwater flow direction and
gradient data were determined from depth measurements and are
presented in Figure 1.1, Groundwater Flow Direction and Gradient.

Upon purge completion, each well was again measured to establish
a minimum of 80% well recovery prior to sampling. Water sampling
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was then performed with a teflon bailer. Contaminants were
sampled for in the order of their volatility, with the most
volatile constituents sampled first. Contaminants known to

have densities greater than water were sampled for at the
bottom of the well. Each water sample obtained for a specific
contaminant, or contaminants, was placed into the appropriate
receptacle, sealed, labeled and refrigerated for delivery to our
State-certified laboratory.

A Well Field Log was prepared for each well sampled, which
records water depth, well volume, water temperature and other
data. The Well Field Logs are shown as Figures 1.2 through 1.4.

Chemical Analyses

The water samples obtained from Wells MW-2 and MW-3 were analyzed
for constituents related to gasoline, due to the wells location
adjacent to two 10,000 gallon underground gasoline tanks. The
contaminants tested for were Total Volatile Hydrocarbons (TVH)
and Benzene, Toluene, Xylene and Ethylbenzene {BTXE). Monitoring
Well MW-4 was sampled for the waste-oil related contaminants:
TVH, BTXE, Total Petroleum Hydrocarbons as diesel (TPH) and Oil
and Grease.

The contaminants tested for are those specified by the
Tri-Regional Water Quality Control Board Recommendations of
July 6, 1990. The analyses results are presented in the
following tables. The Chemical Test Data Sheets are presented
in Figures 1.5 through 1.9. Project Chain of Custody is shown
as Figure 1.10.
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WATER ANALYSES

TABLE 1
{(Results in ppb)

Benzene Toluene Xylene Ethylbenzene
Sample Locationg (1*) {100+) {1750*) (680%*)
Well MW-2 21 3.9 28 7.2
Well MW-3 55 3.8 59 20
Well Mw-4 ND ND ND ND

ND = None Detected
*DHS Primary Drinking Water Standaxd (3/89)
+DHS Action Level

TABLE 2
(Results in ppb)

TPH TVH 0il and Grease
Sample Location {(100*) {100*) {100*)
Well MwW-2 - 180 -
Well MwW-3 - 290 -
Well Mw-4 ND ND ND

ND None Detected

Not Tested

*Quantified Action Levels are not provided for these parameters.
The amount given is often informally used by regulatory
agencies as a threshold value.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Based upon the results of the groundwater testing of Wells
MW-2 and MW-3, significant hydrocarbon contamination of the
shallow groundwater has occurred in the area of these wells. The
detected amounts of Benzene are in excess of those allowable by
the local health agency and water quality control boards. Well
MW-4 does not appear to contain groundwater contaminants.

The source of the detected contamination is unclear. Wells MW-
2 and MW-3 are located up~gradient from the USTs, as determined
from past and present groundwater flow data. A groundwater well
located down-gradient from the USTs does not exist due to
contaminated soils encountered during the initial monitoring
facilities installation (for details, see Our Report P89134).
It is possible that the contaminant source is located off the
site to the northeast. This is unlikely, however, due to the
absence of an identifiable source in that direction. The
probable contaminant source is the UST group and/or related
plumbing. Monitoring wells impacted by contamination are close
enough to the tanks to be affected by a fuel release.

On the basis of present findings, we conclude that an
unauthorized fuel release has occurred at the site in the
vicinity of the tweo 10,000-gallon underground gasoline storage
tanks.

Recommendations

The following actions should be implemented as soon as possible.

1. Precision testing of the gasoline tanks and their attendant
piping. This testing will help determine the integrity of the

fuel storage and transfer system, and locate dysfunctional
areas.
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2. Submittal of an Unauthorized Fuel Release Report to the
governing regulatory agency (ACEH).

3. Establishment of a groundwater monitoring well at a location
down-gradient from the gasoline tanks. A location near the
west property boundary is advantageous.

Steps 1 and 2 should be initiated immediately. Failure to report
an unauthorized release may result in disciplinary action by
ACEH. The precision test will aid in contaminant source
determination. It is considered likely at this stage that the
two tanks will need to be removed; if only to facilitate the
remediation of contaminated soils.

Characterization of the contaminant release area to determine the
extent of soil and groundwater contamination, and the potential
hazard to the local environmment and community is addressed in
Part II of this report, the Contamination Assessment Work Plan.

PART II
SUPPLEMENTAL SOIL & GROUNDWATER CONTAMINATION ASSESSMENT
SCOPE OF WORK

I. Soil Contamination Assessment

Field Work: Upon approval and receipt of permits from ACEH and
the Zone 7 Water District, we propose the drilling of at least
five borings to assess the horizontal extent of the soil
contamination encountered during drilling of Borings MW-1 and
MW-1A. While the scope and estimated charges presented in this
Proposal are based on five (5) borings and one (1) well,
additional borings may be necessary to delineate the contaminated
soil area. The soil borings designated as SBs on the Site Plan
would extend to the maximum 15-foot depth to avoid a perched
water horizon. Based on our previous borings, the first true
groundwater level is at approximately 20 feet below the existing
grade. The borings would not penetrate the groundwater table.
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The test holes would be drilled with a truck-mounted rotary drill
rig using eight-inch diameter hollow stem augers. The field
exploration program would be supervised by an engineer or
geologist who would direct the drilling and sampling operations.

Down-Gradient Monitoring Well: One groundwater monitoring well
would be installed at a location down-gradient of the gasoline
tank area, as determined by soil contamination data derived from
the exploratory soil borings. The well would be constructed of
2-inch I.D., Schedule 40 PVC pipe, to a maximum depth of
approximately 35 feet, unless a 5-foot clay aquitard is
encountered before the maximum depth is reached. The well would
then be completed within the aquitard. The slotted interval
would extend from the bottom of the well to approximately two
feet above the first encountered groundwater level to accommodate
groundwater fluctuation and floating product monitoring, if any.
Well construction details are presented in Figure 2.1, Typical
Monitoring Well Design.

Soil samples would be obtained at a minimum of every five feet
in each boring from a depth of 10 feet to the soil/water
interface, as required by State guidelines. The soil test-
boring samples would be field-screened using a photo-ionization
detector (PID), and retained for laboratory analysis based on PID
results. One sample from the well would be retained and tested
from the soil-groundwater interface. Samples would be obtained
using 6-inch stainless steel sampling sleeves in a Modified
California Sampler. Samples would be plastic-capped with a
teflon liner, labeled, and refrigerated for delivery, along with
appropriate chain-of-custody, to our State-certified Analytical
Laboratory for analysis. Tests performed on the sample would be
for Total Volatile Hydrocarbons (TVH), Benzene, Toluene, Xylene
and Ethylbenzene (BTXE).

The Monitoring Well would be surveyed to establish an elevation
with respect to a reference point at the site, such as a building
slab. Water levels within each well would be established within
1/100-foot accuracy by electronic sounder following 24-hours time
allotted for groundwater surface stabilization.
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Well Development: Upon completion of installation, the
monitoring well would be developed by bailing, surging or
mechanical or air displacement pumping until the well is as free
of sand, silt and or turbidity as possible. The water removed
during well development would be containerized at the site until
groundwater chemical analysis is completed and the fate of the
waste water can be determined.

Purging and Sampling: At the time of sampling, four to ten well
volumes would be removed from the well to achieve a
representative sample of "fresh" well water. Purging would be
accomplished by hand-pump or bladder pump. Purged water would
be stored on-site in suitable containers until a proper disposal
method is determined. During purging, water temperature, pH and
conductivity would be recorded.

Sampling of the well water would follow 80% recovery of water in
the well after purging. The water sample(s) would be obtained
by teflon bailer oxr bladder pump. Samples would be placed into
the appropriate container per test, 1labeled, cooled to
approximately 4 degrees Centigrade and delivered +to our
analytical laboratory with chain-of-custody documentation. The
samples would be tested for TVH and BTXE.

NOTE: Proper disposal of soil and water containerized at the
site during our activities, and later found to contain hazardous
guantities of contaminants, are the responsibility of the client
and cannot be removed from the site without authorization by
governing agencies.

Drilling and sampling equipment would be properly cleansed by
hi-pressure, hi-temperature and/or non-phosphate detergent wash
prior to use at the site and/or between sampling events.

Following completion of soil sampling, the test holes would be
backfilled with ll-sack sand-cement slurry to ground surface, as
required by Alameda County Flood Control and Water Conservation
District, Zone 7.

10
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Laboratory Testing: Two soil samples from each boring would be
analyzed by our laboratory for an unknown fuel, using Total
Petroleum Hydrocarbons (TPH) as gasoline, Benzene, Toluene,

Xylene and Ethylbenzene (BTXE), and Total Petroleum Hydrocarbons
(TPH) as per Tri-Regional RWQCB Recommendations (July 6, 1990 -
Table 2).

Reporting: Upon receipt of the analytical results of the soil
samples, a report would be prepared containing the analyses
results, descriptions of field activities and observations,
boring logs, analysis of release impact on other properties and
uses, locations of contaminant migration pathways such as
underground utilities, subsurface profiles of soil and
contaminant horizons, review of previously published data, and
conclusions with regard to vertical and horizontal extent of soil
contamination.

SCHEDULE AND FEES

We would mobilize for performing the additional soil borings and
well installation within one week of your authorization to
proceed. We would coordinate our field work with ACEH and ACFC -
Zone 7. We estimate that additional soil borings, sampling,
chemical testing and report preparation would take four to five
weeks to complete following start of the field work.

Our fee for this soil contamination assessment under our present
agreement is $5,500 to $6,500. A separate proposal for
intalling, sampling and testing a down-gradient groundwater
monitoring well would be submitted following completion of soil
contamination assessment.

We appreciate the opportunity to submit this quarterly report and
work plan for your consideration and loock forward to providing
additional services for you on this project. Should you have
questions regarding our proposed scope of work, sampling report,
please contact us.

11
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The following are attached and complete this report.

FIGURE 1 VICINITY MAP AND SITE PLAN
FIGURE 2 SUBSURFACE PROFILE
PART ONE
QUARTERLY MONITORING REFPORT
FIGURE 1.1 GROUNDWATER FLOW DIRECTION AND GRADIENT

FIGURES 1.2 to 1.4 WELL FIELD LOGS
FIGURES 1.5 to 1.9 CHEMICAL TEST DATA SHEETS

FIGURE 1.10 PROJECT CHAIN OF CUSTODY
PART TWO
SOIL CONTAMINATION ASSESSMENT
FIGURE 2.1 TYPICAL, MONITORING WELL CONSTRUCTION DETAILS
APPENDICES
APPENDIX "A™ SUMMARY OF PREVIOUS CHEMICAL DATA
APPENDIX "B" HEALTH AND SAFETY PROCEDURES

Respectfully submitted,

BSK & Associates

/Jﬁqd ) omd

Alex Y. Eskandari, C.E. 38{_f
Manager - Geotechnical Se

-

s Lo

Tim W. Berger
Staff Geologist
AYE:k1l/nb/hc
(PR#1.A27)

Distribution:

V/B.T. Nahas Company/Eden Management (2 copies)
Alameda County Department of Environmental Health
Hazardous Materials Program, Attn: Mr. Scott Seery (2 copies)
Law Office of Jay A. Woidtke (1 copy)

12

BSIK

R A i'-“(n_




REDWOQOD ROAD

—_— — = — ——
F™77% 300 Gallons
]
]=—|—;=-N MW-4; | Used 0il Tank
e Srtead]
Scale: 1" = 10’ | [ - -{
I R.T. Nahas Co., Union 76
Direction of Groundwater | 20405 Red;;od Rgzd
Flow Based on Water Levels Castro Valley,
in the Groundwater Monitoring
SB—SA Wells |
SB-2 l Vent Service Station Building
A l Lines
|
1
' {
|
|
g $B-1 |
MW-1A _‘_ A : Concretes
i
SB-4 MW-1 _ 4
‘ [T i :_ ______ |
! 10,000 Gal. { ; 10,000 Gal. | (_pump tsland
| Super | 1 Unleaded !
: Gasoline ii Gasoline :
i Tank ;1 Tank !
l | ;
S { E '
B-5 I t
A | X |
| I '
| I '
| [ '
I {1 : Per s |
] 1 | '__..--"'
[ I I -
1 |t o e — _—
L= K._T—J L—- - Lines
Fill Nozzle 4$} pen: Taland
MwW-3
'$’ Asphalt
MW-2 (
—
—5
SIDEWALK

SE st

AL Ev iy

iw |2
=

o B[ VESTAL g1 =

i V
% :.#fﬁq%gif
| o s

MW-2, MW-3 and MW-4 denote

existing groundwater monitoring
wells installed in December 1989.
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December 1989.
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SITE PLAN

SO0IL CONTAMINATION ASSESSMENT

Underground Petroleum Tanks

Unocal Station
20405 Redwood Road
Castro Valley, CA

Job No. PS0165

August 1990
FIGURE 1
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GRADIENT : 8/7/90

MONTITORING FACILITIES INSTALLATION
UNDERGROUND PETROLEUM TANKS
UROCAL 76 SERVICE STATION
20405 REDWOOD ROAD
CASTRO VALLEY, CALIFORNIA

Job No. P90165
August 1990
FIGURE: 1.1
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Project No.!__P90165 .
Date: 8/7/90
Figure No.: 1.2

INDIVIDUAL WELL FIELD LOG
NDate: o

WEI.T, DEVELOPMFERT: -
hate: 8/7/90 __

SAMPILE COLLRCTION: X

PROJECT NAME & LOCATTON:  Unocal 76_-~ Castro Valley, CA L

PERSONNEL: M. Cline B
WEATHER 2 Clear 80°s

WELT, INFORMATION:
Well No.:_ MW-—2

Depth to waters 11.31 Pate Purged: 8/7/90
Well Depth: 30 feet Purge Method:_ PVC Hand Pump
Water Volume: 3.1 galloms B pPurge Begin: 10:44
Reference Point Elevation:+188.60 MSL End Purge: 10:57

Grovndwater Flevation:__ +175.89 MSL
Measurement. Technique: Selinst Electric Sounding Tape

IMMISCIBLE ILAYERG:
TOP: Nope Ohserved BOTTOM:
Delection Method:  Visual - Olfactory
Collection Method: PVC Bailer

None Observed——Musty Odor

WELL DEVELOPMENT/PURGFE DATA:

TTME VOLUME | ELECTRICAL. | pH " TEMPERATURFE. ~ COMMENTS
REMOVFED CONDUCTIVITY (°F)

_ f(gal)____| _ (Ec/Range)___ e
10:47 3 1117 6-47 79.8

| 10:50 | 6 .. 1063 .6.24 78.9

10:53 9 1052 | 6.20 /8.0 e
10:55 12 1028 6.13 78.0

10:57 15 _...1022 6-13 7. _

SAMPLE COLLECTION DATA:

Sampling Equiptment and Procedures:

Teflon "Point Sample"” Bailer

TIMF TYPF. AMOUNT /CONTAINER DEPTH
OF TEST USED
11:03 TVH & BTXE two 40 ml. vials with HCL 1?2 feet

Field Obgervations:

BSK

Fo Ao tates




project MNo.t! 90165 .

Date:  8/7/90
Figure No.t_ 1.3

WRLT, DEVELOPMENT:  Date:
SAMPLE COLLECTION: x  Date: 8/7/90 .

PROJECT NHAME & LOCJ\TION':ﬂ_______ﬂngga]_ﬁ]_ﬁ_—-éc_ag_g:g_\lal1ev. CA

PRRSONNEL® M. Cline o
WREATHER: (‘lear 80°s —

WEI.J, INFORMATION:

Well No.: MW-3

pepth to water: 11.27 _ hbate Purged: 8/7/90 o
Well Depth: 30 feet purge Method: PVC Hand Pump
Water Volume: 3.1 gallons pPurge Regin: 9:33

Reference Point Elevation:+189.02 MSL Fnd Puvge: 9:48

Groundwater Flevation:_ 4176.77 MSL
Measurement Technique: Solinst Electric Well Sounder

IMMISCIDLE LAYFRG:
TOP ¢ None Observed BOTTOM: Black & Rust-colored Scales,

hetection Method: Visual Olfactory i Musty Odor N
collection Method: PVC Bailer e
WELI, DEVELOPMENT/PURGFE DATA:
e T T voramME T BLECTRICAL | pH TEMPRRATURE ~ COMMENTS
REMOVED CONDUCTIVITY (“ F)
. (gal) (Ec/Range). S
9:37 3 868 8.00 77.4
9:41 6 Y 7.28 76.3
9343 9 . 823 7.04 75.9 )
. 9:45 12 836 6.83 75.8
9:48 15 836 176.70 75.8
SAMPIL,FE COLI.ECTION DATA:
Sampling Eguiptment and Procedures: Teflon "point sample” bailer
TIME TYPF AMOUNT /CONTAINER DFEPTH
OF TEST N USED
_9:58 a.m TVH & BTXE two 40 ml. vials with HCL 12 feet

Field Observations:
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Project No. + P90165

Date: 8/1/90
Figure No.: 1.4

INDIVIDUAL WELL FIELD LOG

WELT, DEVELOPMENT: Date: o
SAMPLE COLTLECTION: x Bate: 8/71/90

PROJECT NAME & TOCATION:  Upocal 76 -~ Castro Valley

PERSONNEL: M. Cline
HWEATHIER : Clear 80°s

WELI, INFORMATION:

Well No.s:_ MW—4

Pepth to water:_ _12.19 B Date Purged: 8/7/90
Wall Depth: 25 feet Purge Method: PVC Hand Pump
Water Volume: 2.1 gallons Purge Begin:_ 11:43 a.m.
Reference Point Elevation: +189.70 MSL End Purge: 11:54 _a.m.

Groundwater Flevation: +177.21 MSL
Measuremen!: Technique: Solinst Electric Well Sounder

IMMISCINLE LAYERS:

TOP: __None observed — no odor ROTTOM: _ None observed - no odor
NDetection Method: Visual Olfactory .
Collection Method: PVC Railer

WELL DEVELOPMENT/PURGE DATA:

e T vonome | BLECTRICAL [ pH ] TEMPERATURE ~ COMMENTS }
REMOVED CONDUCTIVITY (" F)
: (gal) (Ec/Range) _
_11:46 3 740 6.68 79.5
| 11:50 6 721 6.27 78.5
11:52_ | 9 A 720 _ 6.15 77.6
| 11:5& |. 12 716 6.13 76.4

SAMPLE COLLFECTION DATA:

Sampling Equiptment and Procedures: Teflon "point sample" bailer =
"TTIME TYPF AMOUNT /CONTAINER DEPTH

- OF TEST USED
12:04 TVH & BTXE 240 ml vials with HCL 13 feet
12:08 TPH as diesel 1 Amber 1000 ml. Flask 22 feet

,,,, 12:14 0il and Grease 1 Amber 1000 ml. Flask 22 feet

Field Observalbiong:
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BS[( Analytical Laboratories

FIGURE: 1.5

1414 Stanislaus Street *  Fresno, California 93706+ Jelephone (209) 485-8310 » Fax (209) 857427

R. J. HNahas

P90165 Lab No. €h903077-1
Report Date 8/15/90
Sample Type Water Date Sampled 8/7/90
Sample Description 1103 hrs. Date Received 8/8/90
MW $#2 #1 Date of Analyses 8/9/90
Water Analyses for BTXE and TVH
Compound Results Detection
(ug/1) Limit
(DLR)
BENZENE . .vcvvvvvenreneass 21 0.5
Toluene ........co0.. e 3.9 0.5
Ethylbenzene .............. 7.2 0.5
Total Xylene Isomers ..... 28 0.5
Total Volatile Hydrocarbons 180 50
Method: BTXE-EPA B020 TVH-EPA 8015M
ND-None Detscted  BDL-Below Detection Limit
DLR-Detection Limit For the Purposes of Reporting
62;;*1722“* /G /%i_/
Cynthia Pigman, Mlchaey Brechmann,
Qa/ Superviso Organl s Supervisor




FIGURE: 1.6

BS[( Analytical Laporatories

1414 Stanislaus Street +  Fresno, California 93706+ Telephone (200 485-8310 +  Fax (209) 185-7427
R. J. Nahas

P90165 Lab No. Ch903077-2
Report Date 8/15/90
Sample Type Water Date Sampled 8/7/%0
Sample Description _ 0958 hrs. Date Received 8/8/90
MW #3 #1 Date of Analyses 8/9/90

Water Analyses for BTXE and TVH

Compound Results Detection
(ug/1) Limit
(DLR)
Benzene ........cc0000000004 55 0.5
Toluene ........ciininenisres 3.8 0.5
Ethylbenzene .............. 20 0.5
Total Xylene Isomers ...... 59 0.5
Total Veclatile Hydrocarbons 290 50

Method: BTXE-EPA 8020 TVH-EPA 8015M
ND-None Detected BDL~Below Detection Limit
bDLR-Detection ILimit For the Purposes of Reporting

i I

Cyn¢hia Pigman, Michael/ Brechmann,
QA/QC Superviso Organics Supervisor
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BSI( Analytical Laboratories

1414 Stanislaus Street +  Fresno, California 93706+ Telephone (209 485-8310 + Fax (209) 4857427
R. J. Nahas

P90165 Lab No. Ch903077-3
Report Date 8/15/90
Sample Type Waterxr Date Sampled 8/7/90
Sample Description 1204 hrs. Date Received 8/8/90
MW #4 #1 Date of Analyses 8/9/90

Water Analyses for BTXE and TVH

Compound Results Detection
(ug/1) Limit
{ DLR)
BENZENE .+.vvessrvovtsvannnaa ND 0.5
TOIUENE ..viverrivvntssnnnnas ND 0.5
Ethylbenzene ........000.00 ND 0.5
Total Xylene Iscomers ...... ND 0.5
Total Volatile Hydrocarhbons ND 50

Method: BTXE-EPA 8020 TVH-EPA B0O15M
ND-None Detected BDL-Below Detection Limit
DLR-Detaction Limit For the Purposes of Reperting

Lol ftm it

Cynghia Pigman, Michae) [Brechmann,
QAAQC Superviso Organics Supervisor
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FIGURE: 1.8

1414 S1anislaus Street  +  Fresno, California 93706+ Telephone (209) 48

R. J. Nahas

R042690

50310« Fax (209 4857427

P90165 Lab No. Ch%03077-4
Report Date B/15/90
Sample Type Water Date Sampled 8/7/90
Sample Description 1208 hrs,. Date Received 8/8/90
MW #4 #2 Date of Analyses 8/10/90
Water Analyses for TPH
Compound Results Detection
(ug/1) Limit
(DLR)
Total Petroleum Hydrocarbons ND 100
Method: TPH DHS @C/FID
ND-Nona Detected BDL-Below Detection Limit
DLE-Datection Limit For the Furposes of Reporting
7 Cf;) j)
/7 " [ J
gﬁ;%@ﬂ/fééé‘f /Grrer Y-
Cynthia Pigman, Michadl' Brechmann,
QA{ C Supervisor Organics Supervisor
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FIGURE: 1.9

S Fax (200) 4857427

P90165 Lab No. Ch803077-5

Report Date 8/15/90

Sample Type Water Date Sampled 8/7/90
Sample Description 1214 hrs. Date Received 8/8/90
MW #4 #3 Date of Analyses 8/10/90

Total 0il & Grease
Analyte Units Results| DLR
Total 0il and Grease...... mg/1 ND 1

ND~-None Detected  BDL-Below Detection Limit
DLR-Detection Limit For the Purposes of Reporting

Analyees performed by SM 5030/413.2

A

7

Cyrithia Pigman// Michaaﬁ’J.
QA/QC Supervisor Organics 8

R0O42390

Brechmann
upervisor




BSK Log Number ANALYSIS REQUEST/CHAIN OF CUSTODY RECORD . 0-

Client Name ; . ] - Project gr PO# Anal ss n;;; i@ |
/Z T .-'@’ZCZ’&Z; /;5/( //574‘5'&"74'-""5(’-’;! /9 ol o’ ; Lab Use Only / et /

AddI'EBS Ph in thi
& D25 F Scwrpmre. I G &) f v o ;"eé{fn
City, State Zip Report, attention \Y.
//f"{(}é’,&' Frer C /4 ‘/jz/e/( \\'-r\"'
Sampled by Sample ]
Date Time Type /’-’{/ P E Number Lab Seals
sampled { sampled [Se2 ke . of Sample Son ke
below) Sampie description coniainers] number (b‘:ows;y
501103 A% mp =2 F 2 |- FIx
i . * .
F9se ) lmw?z */ 2 = 1 |X .
. ; 2 2 [ :
1209 C| A = ‘7/ / =y 4 \J/ R 2
! i 2 j ) .
1208 | |\ mw T AL [ -4 A4 X >y
ol | Y Y E 2 e X, /;

i

IMPORTANT NOTICE: No sampies will be analyzed without an authorized signature in this section,

| am hereby requesting BSK's Fermal Chain-of-Custody Procedures for the above samples. | understand that
these procedures are generally consistent with those outlined in U.S. EPA Corract Laboratory Program State-
ment of Work, Section F, and that there is a charge of $50.00 per work order or 3500 a hottle, whichever is

greater.

By: _._(._J?f / By:
Authorized Signature

| am heraby requesting BSK's Normai Chain-of-Custody Procedures for the above samples. | understand that
these procedurss are generally consistent with those outiined in the LS. E.RA. SW 846 and that there is no
axtra charge for this service.

Aulhorlzed Signature
Signature Print Name Company Date Time
ingui e 27t [P/ e Foh FAR:
Relinguished by fi’f, { Cdﬂ'\ f,_;»y” N N’/ﬁ \_//:’V’i _)a;_; ',/( & //S-;C?C: S’.-/ S - N

Fouy N ) : —
Received by /jj,{'jjjéywy axé/-%/i—,u/ 1 5_{ - /Z':Q/_{—// Frg-70 | (OS5

Ralinquishad by

Recaivad by

Relinguished by

Received by
KEY: Type: AQ-Aqueous SL-Sludgs SC-Soil PE-Petroleum CT-Cther ﬁ
BSI( . ) ) Seals: P-Present A-Absent B-Broken
& Associates  Chemical Laboratories DISTRIBUTION: WHITE, CANARY - LABORATORY PINK - GRIGINATOR
Note:
1414 Stanislaus Street  Fresno, California 93706 Sampies are disc?arceq 14 days after FBSL‘lnS arg r_euoned uniess _other arrangements are made.
Hazardous sampies will be returned lo client or disposed of at client expense.
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Our Job P89134
February 5, 1990
A-1

summation of the chemical analyses results for soil and water,

respectively, is presented in the follwoing tables.

SOILS ANALYSES

TABLE I
BTXE (PPM)
Sample
Location Depth Benzene Toluene Xvlene Ethylbenzene
(0) (0) (0) (0)
MwW-1 i0’ 1.8 7.8 20 3.8
MW-1 15° 0.09 ND ND ND
MW-1A 10~ 2.2 11 25 5.4
MW-1A 13’ 0.64 0.71 3.5 0.64
MW-2 10 0.05 ND 0.03 ND
Mw-3 15" ND ND 4.0 0.97
ND = None Dectected
() = Action Level
TABLE IT

TPH as Gas, TPH AS Diesel, 0il and Grease, Total Lead (PPM)

Sample TPH as TPH as 0il and Total
Location Depth Gas Diesel Grease Lead
(10) (100) (NAV) (NAV)
MW-1 10- 89 NT NT NT
MW-1A 10° 110 50 NT ND
MW-1A 13- 11 ND NT ND
MW-3 15 92 NT NT NT
ND = None Detected
NT = Not Tested

()

Action Level




Our Job P89134
February 5, 19390
A-2

TABLE III

Purgeable Halocarbons

No purgeable halocarbons were detected in the soil samples
analyzed.
WATER ANALYSES
TABLE T

BTXE (PPM)

No BTXE compounds were detected in the water samples analyzed.

TABLE Il

TPH Gas, TPG Diesel, 0il and Grease, Total Lead (PPB)

Sample TPH as TPH as 0il and Total

Location Depth Gas Diesel Grease Lead
(NAV) (NAV) (NAV) (NAV) (NAV)

MwW-2 72 NT NT NT NT

NT = Not Tested
NAV = Not Available

TABLE ITIT

Purgeable Halcocarbonsg

No purgeable halocarbons were detected in the water samples
analyzed.
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HEALTH AND SAFETY PROCEDURES
FOR
FIELD INVESTIGATION OF UNDERGROUND SPILLS OF
MOTOR OIL AND PETROLEUM DISTILLATE FUEL

1.0 PURPOSE

This operating procedure establiished minimum procedures for
protecting personnel against the hazardous properties of motor oil
and petroleum digtiliate fuels during the performance of field
investigations of known and suspected underground releases of such
materials. The procedure was developed to enable health and safety
personnel and project managers to quickly prepare and fiesue site
safety plans for investigations of such releases.

2.0 APPLICABILITY

This procedure ie applicable to field investigations of underground
releases of the substances listed bslow and involving one or more
of the activities listed below.

Substances

Motor o0il1 {used snd unused)

Leaded and unleaded gasoline

No. 1 Fuel o0il (kerosene, JP-1)
No. 1-D Fuel oil (light diesel)
No. 2 Fuel o1l (home heating oil)
No. 2-D Fuel o©ll (medium diesgel)
No. 4 Fuel oll (residual fuel oil)
No. 5 Fuel o0il {residual fuel o0il)
No. 6 Fuel oil (Bunker C fuel o0il)
Jp-3, 4 & 5 (jet fuels)

Gasahol



Activities

Collection of samples of subsurface soil with aid of truck-mounted
drill rig, hand-held power auger or hand auger.

Construction, completion end testing of groundwater monitoring
wells.

Collection of groundwater samples from new and existing wells.
Observing removal of underground fuel pipes and storage tanks.,
This procedure must not be used for confined space entry {(including
trench entry) or for installing or operating pilot and full-scale
fuel recovery systems.

No safety plans needed for non-intrusive geophysical surveys,

reconnalssance surveys and collection of surface soil, surface
water and biota.

3.0 RESPONSIBILITY AND AUTHORITY

Personnel responsible for project safety are the Business Unit
Health and Safety Officer (HSO), the Project Manager (PM) and the
Site Safety Officer (SS50).

The HSO 1s rasponsible for reviewing and approving site sefety
plans and any addenda end for advising both PM and SSO on health
and safety matters. The HSO has the authority to audit compliance
with the provisions of site safety plans. suspend work or modify
work practices for safety reasons, and to dismigg from the site any

individual whose conduct on gsite endangere the health and safety
of others.

The PM is responeible for having site safaty plans prepared and
distributing them to ali field parsonnal and to an authorized
representative of each firm contracted to assist with on-site work.
The PM 1s also responsible for ensuring that the provisions of
safety plans and their addenda are carried out.




The SSO is responsible for assisting the PM with on nmite
implementation of eite gafety plans. Responsibilities include:

1. Maintaining safety equipment supplies.

2. Parforming or supervising air quality measurements.

3. Directing decontamination operations and emergency response
operations.

4. Setting up work zone markers and signs if such zones are
specified in the site safety plan.

5. Reporting all accidents, incidents and infractionas of safety
rules and requirementes.

6. birecting other personnel to wear protective equipment when
use conditione described in Section 5.0 are met.

The 5SSO may suspend work anytime he/she determines that the
provisions of the site safety plan are inadaguate to ensure worker
safety and inform the PM and HSO of 4individusls who on-sita
behavior jeopardizes their health and safety or the health and
safety of others.

4.0 HAZARD EVALUATION

Motor oil and petrolesum distillate fuels are mixtures of aliphatic
and aromatic hydrocarbons. The predominant classes of compounds
in motor oil, gasoline, kerosene and jet fuels are the paraffins
(e.g., benzene, toluene). Gasoline contains about B0 percent
paraffine, 6 percent naphthenes, and 14 parcent aromatic. Kerossne
and jet fuels contain 42-48 percent paraffins, 36-38 percent
naphtheneg, and 16-20 percent aromatic. Diesel fuels and heating
oils contain lees than 10 percent paraffins, 14-23 percent
naphthenes, and 68-78 percent non-volatile aromatic, These heavier
fuelis contain almost no volatile aromatic compounds. Chemicals are
usually added to automotive and aviation fuels to improve their
burning properties. Examples are tetraethyl-lead and ethylens
dibromide. Most additives are propriaetary materials.

Flammability

Crude oil and patroleum digtilliate fuels possess two intrinsic
hazsrdous properties, namely, flammability and toxicity. The
flammable property of the oil and fuels presents a far greater
hazard to field personnel than toxicity because it is difficult to
protect against and can result in catastrophic consequences. Being




flammable, the vapors of volatile components of crude oil and the
fuels can be explosive when confined.

The lower flammable or explosive limits (LFL or LEL) of the fuels
listed in SEction 508.2 range from 0.6 percent for JP-5 to 1.4
percent for gasolines. LFL and LEL are synonyms. Flash points
range from -36°F for gasoline to greater than 150°F for No. 6 fuel
oll. JP-5 has a flash point of 140°F. Although it has a lower LEL
than gasoline, it can be considered less hazardous because its
vapors must be heated to a higher temperature to ignite.

Crude oil and petroleum distillate fuels will not burn in the
1iquid form; only the vapors will burn and only 1if the vapor
concentration is between the upper and lower flammable 1limits,
sufficient oxygen is present, and an ignition source is present.
1f these conditions occur in a confined area an explogion may
result.

The probability of f£fire and explosion can be minimized by
eliminating any one of the three factors needed to produce
combustion. Two of +he factors -- ignition source and vapor
concentration -- can be controlled in many cases. Ignition can be
controlled by prohibiting open fires and smoking on site,
installing spark arrestors on drill rig engines, and turning the
engines off when LELs are approached. Vapor concentrations can be
reduced by using fans. In fuel tanks, vapor concentrations in the
head epace can be reduced by introducing dry ice (s01id carbon
dioxide) into the tank; the carbon dioxide gas will displace the
combustible vapors.

Toxicity

Crude oil and petroleum distillate fuels exhibit relatively low
acute inhalation and dermal toxicity. Concentrations of 160 to 270
ppm gasoline vapor have been reported to cause eye, nose and throat
irritation after several hours of exposure. Levels of 500 to 900
ppm can cause irritation and dizziness in one hour, and 2000 ppm
produces mile anesthesia in 30 minutes. Headaches hava been
reported with exposure to 25 ppm or mors of gasoline vapors
measured with a photolonization meter. Most fuels, particularly
gasoline, kerosens and jet fuels are capable of causing skin
irritation after sevaral hours contact with the skin.

Petroleum fuels axhibit moderate oral toxicity. The 1lsthal dosa
of gasoline in children has been reported to be as 1low as 10-15
gramg (2-3 teaspoons). In adults, ingestion of 20-50 grams of
gasoline may produce severe symptoms of polsoning. 1f liquid fuel
agspirated (passed in to the 1lungs) gasoline and other petroléum
distillate fuels may cause secondary pneumonia. '




Some of the additives to gasoline, such as ethylene dichloridse,
ethylens dibromide, and tetraethyl and tetramethyl lead, are highly
toxic: however, they are present in such low concentrations that
thelr contribution to the overall toxicity of gasoline and other
fuels is negligible in most instances.

OSHA has not developed permissible workplace exposurse limits for
crude oil and petroleum distillate fuels. It recommends usinhg
permissible exposura limits for individual components, such as
benzene. ACGIH has established a permissible exposure limit of 300
ppm for gasoline. The 1limit took into congideration the avarage
concentration of banzene in gasoline (one percent) as wall aa ite
common additives., Exposure limits established by other countries
range from 250 to 500 ppm. Chemical data sheaeats, prepared for the
U.S. Coast Quard's Chemical Hazard Information System (CHRIS), lint
200 ppm as the permissible exposure 1imit for kerosene and jeot
fuels. This 1imit was not developed by NIOSH/OSHA or ACGIH.

5.0 HEALTH AND SAFETY DIRECTIVES
5.1 Slte-Specific Safety Briefing

Before fisld work beings, ali field personnel, including
subcontractor employees, must be briefed on thair work assignments
and safety procedures contained in this document.

5.2 Personal Protective Equipment
The following equipment should be available on-site to each member of the
field team:

- N10SH-approved full or half-face regspirator with organic vapor
cartridges (color coded black)

- Saranex or polyethylene-coated Tyvek coveralls

- Splash~proof safety goggles

- Nitrile or neoprens gloves

- Neoprene or butyl boots, calf-length with steel toe and shank

- Hardhat

Equipment Usage

Chemical-resistant safaty boots must be worn during the performancse
of work where surface soil is obviously contaminated with oil or
fuel, when product guantities of oil or fuel are l1ikely to be
encountered, and within 10 feet of operating heavy equipment.




Respirators must be worn whenever total airborne hydrocarbons
levels in the breathing zone of field personnsl raach or exceed A
15-minute average of 25 ppm. If total airborne hydrocarbons in the
breathing zone exceeds 100 ppm, work must be suspended, personnel
directed to move a msafe distance from the source, and the HSO or

designee consulted.

Chemical resistant gloves must be worn whensver soil or water known
or suspected of containing petroleum hydrocarbons 18 collected or

otherwise handled.

Chemical resistant coveralls must be worn whenaver product
quantities of fuel are actually encountered end when oll or fuel-
gsaturated soil is handled.

Safety goggles must be worn when working within 10 feet of any
operating heavy equipment (e.g., drill rig, backhoe). Splash-proof
goggles or face shields must be worn whenever product quantities
of oll or fuel are encountered. ’

Hardhats must be worn when working within 10 feet of an operating
drill rig, backhoe or other heavy equipment.

Operators of some facilities, such as refineries, often require all
personnel working within facility boundaries to wesr certain
sgecified safety equipment. Such requirements shall be gtrictly
obsgerved :




5.3 Vapor Monitoring

Required Equipment

~-- prganic vapor meter with flame or photolonization detector
--- Combustible gas meter

Monitoring Requirements and Guidelines

vapor monitoring shall be performed as often as necessary and
whenever necessary to protect field personnel from hazardous
vapors. Monitoring must be performed by individuals trained in the
uge and care of the monitoring aquipment.

puring drilling operations, vapor amissions from boreholes must be
measured whansver the suger 1s removed from the boring and wheneaver
flights are added or removed from hollow-stem augers. This
requirement does hot apply to borings less than five feet deep and
borings of any depth made to install monitoring wells in
uncontaminated solls. Measurements should be mada initially with
an organic vapor mater, followed with a combustible gas meter 1if
vapor levels exceed the highest concentration measurable with the
organic vapor meter.

Initially measurements shall be made about 12 inches from the bore
hole, both upwind and downwind positions. If the total hydrocarbon
concentrations exceed the respirator use action level (See Section
508.5.2), measurements must be made in the breathing zone of the
individual(s) working closest to the borehole. Decisions regarding
raspiratory protection should be made uesing vapor concentrations
in the breathing zone.

Organic vapor meters capable of being operated continuously without
attention may be operated in that fashion if desired. However, the
instrument must be equipped with an alarm set to sound whan vapor
concentrations reach 25 ppm and must be protected against physical
damage and soilage.

If total organic vapor concentrations within 12 inches of ths
borehole exceed the cepacity of the organic vapor mater, a
combustible gas meter (CGM) must be used to determine 1f explosive
conditions exist. Operations must be suspended, the drill rig
motor shut down, and corrective action taken if combustible gas
concentrations reach 40 percent of LEL within a 12-inch radius of




the borehole or 10 percent of LEL at a distance greater than 24
inches from the borehole. This procedure must also be followad
whenaver the organic vapor meter goes offscalea at its highest range
and no CGM 1s available. 1f corrective action cannot be taken,
field personnel and all other individuals in the vicinity of the
borehole must be directed to move to a safe ars and the local fire
department and facility management must be alerted.

Organic vapor meters with flame ionization detectors (FID) are much
more sensitive to paraffins, with the major tomponent of gasoline,
kerosene, and jet fuels, then are meters with 10.0 or 10.2 av
photoionization detectors. As the data in Table 1 show, an FID
instrument, such as the Century Systems OVA {Foxboro Analytical),
will detect 70-90 percent of actual paraffin concentrations,
whereas PID instruments, such as the HNU Modal PI-101, AID Model
580, and Photovac TIP with 10.0 to 10.2 &V lamp will detect only
17-25 percent of actual paraffin concentrations when calibrated
with benzene and only 24-35 percent when calibrated with
isobutylens. Both types of meters are equally sensitive to most
aromatic, 1including benzene, toluena, =xylens and ethylbenzéns.
For these compounds, meter readings egqual or exceed 100 percent of
actual concentrations. PIbs with 11.7 eV lamps are extremely
sensitive to paraffins and aromatic. When calibrated to
isobutylene, an 11.7 ev PID will register about twice actual
paraffin concentrations and 100 percent or more of actual
concentrations of benzene, toluene, anhd xylene.

An FID meter, recently calibrated with methane and in good working
condition, can be expected to provide readings close enough to
actual petroleum hydrocarbon concentrationa to make corrections
unnecessary. Value obtained with a PID must be corrected when
measuring for paraffins. For 10.0 and 10.2 eV Pibs, the meter
reading should be multiplied by 5 if ths instrument is calibrated
with benzene. 1I1f the instrument is calibrated with isobutylene,
the meter reedings should be multiplied by 3. If the instrument
is equipped with an 11.7 eV probe and 1ie calibrated with
isobutylena, tha meter reading should be divided by 2.

5.4 Area Control

Access to hazardous and potential hazardous areas of spill sites
must be controlled to reduce the probability of occurrence of
physical injury and chemical exposura of field personnel, visitors
and the public. A hazardous or potentially hazardous area includes
any area whera

1. Fiseld personnel are required to wear respirators..

2. Borings are being drilled with powered augers.
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3. Excavating operations with heavy equipment are being performed,

The boundaries of hazardous and potentially hazardous areas must
be identified by cordons, barricades, or emergency tratfic conas
or posts, depending on conditions. I1f such areas are left
unattended, signs warning of the danger and forbidding entry must
be placed around the perimeter if the areas are accessible to the
public. Trenches and other large holes must be guarded with woodad
or metal barricades spaced no further than 20 feet apart and
connected with yellow or yellow and black nylon tape not lass and
3/4-inches wide. The barricades must be placed no lesas than two
foet from the edge of the excavation or hole.

Entry to hazardous areas shall be limited to individuals who must
work in those areas. Unofficial visitors must not be permitted to
enter hazardous areadgd while work in those areas 1s in progress.
Official visitors should be discouraged from entering hazardous
areas, but may be allowed to enter only if they agrese to abide by
the provisions of this document, follow ordere issued by the asite
safety officer and are informed of the potentisl dangers that could
be encountered in the areas.

5.5 Decontamination

Field decontamination of psrsonnel and equipment is not required
except when contamination 1s obvious (visually or by odor).
Recommended decontamination procedures follow:

Personnel

Gasoline, kerosena, jst fuel, heating oil, gasahol and diemsl oil
should be removed from skin using a mild detergent and water. Hot
water is more effective than cold. Ligquid dishwashing detergent
is more effective than hand sosp. Motor o0il and the heavier fusl
oila (No. 4-6) can be removed with dishwashing detergent and hot
wara also; however, if weathered to an asphaltic condition,
mechanic's waterless hand cleaner is recommended for initial
cleaning followed by detergent and water.

Equipment

Gloves, respirators, hardhats, boots and goggles should be cleansd
as described under personnal; however, if boots do not become clean
after washing with detergent and water, wash them with a strong
solution of trisodium phosphate and hot water and, if thie fails,

clean them with dieseml oil1 followed by detergent and water to
remove diesel oil, '




sampling equipment, augers, veh
be nsteam cleaned.
water for personnel and protec

5.6 Smoking

Smoking and open flames are
investigation.

icie undercarriages and tires should

The steam cleaner is a convenient source of hot

tive equipment cleaning.

strictly prohibited at sites under
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TABLE 1
RELATIVE SENSITIVITIES OF F1D AND PID INSTRUMENTS TO
SELECTED COMPONENTS OF OILS AND PETROLEUM DISTILLATE FUELS

Sensitivity in Percent of Standard

FID — P1D L
Component 10.2 oVv' 11.7 eV’
Paraffins
Pantane 65 -- 141
Hexane 70 22 (31) 189
Heptane 75 17 (24) 221
Octane 80 25 (35) --
Nonane Q0 -
Decane 75 - -
Napthenes
Cyclopentane - - -
Methylcyclopentane 80 -- -
Cyclohexane 85 34 (40) -
Methylcyclohexane 100 - —-—
Aromatic
Benzene 150 100 (143) 122
Toluene 110 100 (143) 100
Ethylbenzene 100 - -
p-Xylene 116 114 (60) --
Cumene 100 - —
n-Propylbenzena - - -
Napthaeine - - -

. Values are relative to benzene standard. Valuese in parentheses
are relative to isobutylene standard and were calculated.

Values are relative to imobutylene standard.
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