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1.0 INTRODUCTION

Presented in this report are the results of Dames & Moore’s soil and groundwater
investigation beneath the Laguna Qaks site in Pleasanton, California (Figure 1). The study was
conducted to delineate subsurface contamination beneath the site in the vicinity of a former
onsite Underground Storage Tank (UST) containing gasoline (Figure 2). The UST was removed
from the site in June 1989. Visual inspection of the tank and underlying soils indicated the tank
contents had leaked into the subsurface. Subsequently three borings were drilled in the vicinity
of the UST and completed as shallow monitoring wells. Initial sampling of the monitoring welis
indicated low levels of volatile hydrocarbons in the groundwater beneath the site. Subsequent
monitoring revealed the presence of tetrachloroethylene (PCE) in the groundwater beneath the
site. The present investigation has focused on delineating the source and extent of the PCE in

the subsurface in order to facilitate remedial activities and site closure,

2.0 PURPOSE AND SCOPE OF SERVICES

The purpose of this investigation was to delineate the source and extent of PCE in the
subsurface. In addition, the information collected on subsurface conditions beneath the site will
be incorporated into remedial technology selection and design. Our scope of services included

the following tasks:

. A peophysical survey to delineate subsurface utilities suspected of being a source
for the PCE concentrations found in the groundwater;

. Trenching and soil sampling at potential source areas identified during the
geophysical survey.

. Drilling and sampling of four borings for subsurface stratigraphy and chemical
analysis in the suspected source area;

. Drilling and sampling of three additional borings completed as groundwater
monitoring wells for subsurface stratigraphy;

. Surveying the monitoring wells for elevation by a licensed surveyor;
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. Development and sampling of monitoring wells following installation;

. Development and sampling of the previously existing monitoring wells;

. Collection of water level measurements in each weli;

. Chemical testing of selected soil and groundwater samples for PCE and petroleum

hydrocarbons (BTEX);

o Preparation of interim reports on results of the geophysical survey, trenching, soil
chemistry results from borings, and water quality results from the monitoring well
sampling program;

. Preparation of this report summarizing our findings, conclusions, and

recommendations from our investigation.
3.0 SITE HISTORY

The history of activities at the Laguna QOaks site is presented in the following subsections.
The activities have been divided into three categories: (1) dairy operations (1919 to 1969),
(2) activities related to environmental investigations conducted by Berlogar Consultants, and
(3) activities related to environmental investigations conducted by Dames & Moore. A time line

of site activities is shown in Figure 3.
3.1 DAIRY OPERATIONS

The Meadowlark Dairy began operations at the Laguna Oaks site in 1919 and continued
until 1969. The dairy was originally owned by Walter Briggs and managed by Robert Dana.
Buildings, fences, and/or irrigation systems were apparently constructed on the site by the early
1920s. Review of aerial photographs from 1939 to 1973 and a USGS 1961 topographic map
shows a total of 11 buildings related to the dairy on the site during that time.

Industrial chemicals used @t the former dairy included weed killers and cleaning
detergents, The cleaning detergents reportedly used were supplied by Morgan-Ga]lécher, Inc.,
of Cudahy, California, and included "MSR," a corrosive containing phosphoric acid,#nd "Shur- -
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San,"” a sanitizing compound containing 10 percent chlorine. Reportedly, these products were
used in relatively small quantities and diluted with water prior to use (Berlogar, 1950).

According to Berlogar Consultants (Field notes, May 17, 1989) Mr. Bruce Takens, a
former owner of the diary, stated that a 300-gallon UST was installed sometime in the 1950s
(Figure 2). The UST was filled with regular gasoline to be used for farm machinery. An
inventory kept until 1978 showed no obvious leaks. From 1978 to 1980 there were some
problems with the inventory which Mr. Takens indicated may have been an indication of a leak.
Barrels of oil were also stored above ground in the vicinity of the gasoline pump. Mr. Takens
reported the tank was pumped dry in 1980,

Although the dairy closed in 1969, cattle grazing continued on the site until 1987,

Currently, one of the original adobe structures buildings and a trailer are located on the site.

3.2 ENVIRONMENTAL INVESTIGATIONS - BERLOGAR CONSULTANTS

3.2.1 UST Removal/Soil and Groundwater Investigation

In June 1989, Berlogar Geotechnical Consultants was retained by the former owner, the
DeSilva Group, Inc., to remove the onsite UST. During excavation, petroleum hydrocarbons
were detected in the soil beneath the tank. Berlogar recommended the installation of three
groundwater monitoring wells to delineate the subsurface extent of the petroleum hydrocarbons.
These wells, MW-1, MW-2 and MW-3, were installed in September 1989 (Figure 2).
Concentrations of petroleum hydrocarbons (épeciated as oil and grease fraction) were detected
in soil samples obtained from MW-1. Petroleum hydrocarbons within the diesel fraction range
were detected in groundwater samples from MW-2 and MW-3. In addition, concentrations of
benzene and toluene were detected in groundwater samples from MW-1. Quarterly groundwater

monitoring was initiated in March 1990 by Dames & Moore (see section 3.3.1).
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3.2.2 Pesticide and Herbicide Testing

In June 1989 Berlogar Consultants conducted an investigation for pesticides and
herbicides at the Laguna Oaks site. On June 20, 1989, Berlogar obtained a total of 12 nedr-
surface soil samples at the site. Low concentrations of the pesticides 4,4-DDE, 4,4-DDT, and
Dieldrin were detected in the samplés analyzed. Berlogar Consultants recommended no further

action regarding pesticide and herbicide concentrations at the site.

3.2.3 Geotechnical Investigation

In August 1989 Berlogar initiated a geotechnical investigation of the site for the future
owner, Ahmanson Developments. The purpose of the study was to gather information on the
nature, distribution, and characteristics of the earth materials and groundwater at the site, and
to prepare specific recommendations for use in project design and construction. Berlogar’s
report (January 11, 1990) presented conclusions and recommendations for development that

addressed expansive materials, collapsible soils, stability of cut slopes, and settlement problems.

3.2.4 Environmental Site Assessment

In December 1989, Ahmanson Developments assumed ownership of the site. In January
1990 Berlogar presented an environmental site assessment report to Ahmanson Developments.
The report consisted of a site survey that included information obtained from interviews with
pervious occupants, and a review of historical maps, documents, and information obtained from

government agencies.
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3.3 ENVIRONMENTAL INVESTIGATIONS - DAMES & MOORE

3.3.1 Quarterly Groundwater Monitoring

In November 1989 Dames & Moore began discussions with the DeSilva Group
concerning closure of the site. In December 1989, after Ahmanson Developments had assumed
site ownership, Dames & Moore drafted a letter to the Regional Water Quality Control Board
(RWQCR) requesting site closure based on the Berlogar test data which showed low::
concentrations of petroleum hydrocarbons as gasoline and diesel, and benzene and toluene. The
RWQCB responded by indicating that groundwater from four consecutive quarters in the on-site
monitoring wells must be below the detection limit of 0.5 ug/kg for total petroleum
hydrocarbons to qualify for site closure,

In March 1990 Dames & Moore began quarterly monitoring for petroleum hydrocarbons
and volatile organics at the site. During the first quarter of groundwater sampling,
tetrachloroethylene (PCE), a previously undetected (and untested) constituent, was detected. It
was also detected in subsequent sampling efforts in July 1990, October 1990, May 1991, and
September 1991 (Table 1).

3.3.2 Soil Gas Survey

In November 1990, Dames & Moore conducted a soil gas survey for organic vapors in
the subsurface. The purpose of the survey was to further delineate the extent of the PCE in the
subsurface. The concentrations of organic vapors detected in the subsurface are shown in

Figure 4,

3.3.3 Grading Operations

A pocket of odorous material was discovered during grading operations in June 1991.

The material was discovered approximately 17 feet below the original grade along the proposed
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realignment of Foothill Road (Figure 2). Subsequent sampling of the soils indicated that the soil
contained petroleum hydrocarbons in the diesel range. On November 27, 1991, 42 cubic yards
of hydrocarbon-impacted soils was excavated and stockpiled on plastic sheets and covered in a
area along Foothill Road.

3.3.4 Initial Remedial Recommendations

In a September 1991 proposal, Dames & Moore presented initial recommendations for
remediation of PCE and petroleum hydrocarbon concentrations in the subsurface beneath the site.
A vapor injection/extraction system was proposed for the removal of PCE. Subsequent pilot

tests in October 1991 indicated vapor extraction was not a viable remedial procedure at the site.

3.3.5 Regional Board Meeting

Dames & Moore presented a scope of services refocusing the investigative work at the
Laguna Qaks site in February 1992, The scope of services included initiating landfarming
activities for the 42 yards of hydrocarbon-impacted soil, developing a site history, and meeting
with the Regional Water Quality Board (RWQCB) to summarize the investigative results at the
site and to discuss RWQCB requirements for site closure. Mr. Michael Gemmell of Dames &

Moore met with RWQCB representatives Lester Feldman and John Jang on April 28, 1992,

The RWQCB indicated at least one of the following conditions must be met for the

RWQCB to issue site closure:

(1)  Identification of an upgradient source for the PCE contamination found beneath
the Laguna Oaks site; @ﬂ” e

(2)  If the total dissolved solids (TDS) concentration were above.;SOW(}OK‘ii/gll and the
groundwater at the site is isolated from other waters of the stz:{"e"";"""""

(3)  If the groundwater were declared a degraded resource such that the costs of

cleanup would exceed the benefits;
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(4)  Perform a remedial investigation to delineate the extent of contamination followed
by site remediation to action levels or levels subsequently approved by the
RWQCB.

3.3.6 Present Status

Subsequent to the meeting with the RWQCB, Dames & Moore proposed the scope of
services listed in section 2.0. The scope of services addressed the investigative step listed in

option 4 above.

4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY

4.1 REGIONAL GEOLOGY

The site is located on the western edge of Livermore Valley. Livermore Valley is an
alluvial basin surrounded by low-lying hills on all sides. The valley is approximately 100 square
miles in area and is bounded on the east by the Diablo portion of the California Coastal range,
on the north the Black Hills of the Diablo Range, on the south by a series of southeastward
trending ridges and hills, and on the west by the Oakland hills which separate the valley from

San Francisco Bay.

Tertiary, Cretaceous, and Jurassic-age marine sedimentary rocks form the hills
surrounding the valley and also the basement floor beneath the alluvial sediments of the valley
floor. The basin stratigraphy consists of approximately 500 to 1000 feet of unconsolidated
alluvium, underlain by the gravels of the Livermore Formation, up to 4000 feet thick, and over

10,000 feet of sandstone, shale, and conglomerate beneath the Livermore Formation.
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4,2 REGIONAL HYDROGEOLOGY

The site lies on the boundary of the Castle and Bernal subbasins on the west side of
Livermore Valley. The subbasins are separated by the Calaveras Fault. The principal water-
bearing formations in the Livermore Valley are the gravels of the Livermore Formation and the
overlying Quaternary alluvium. In the main portion of the Bernal subbasin the water-bearing
alluvial sediments are up to 400 feet thick but thin to only a few tens of feet thick closer to the
hills in the vicinity of the Laguna Qaks site.

In the site vicinity, the gravels of the Livermore Formation are the primary water-
producing formation. Groundwater flows east from the Castle subbasin into the Bernal subbasin,
and from there continues east into the main portion of the Livermore valley. Regional
groundwater contours beneath the site show the depth to water at approximately 120 feet bgs in
the vicinity of the site (Reference: Livermore Valley and Sunol Valley Groundwater Basin
Characteristics, December 1987, Figure 7). Groundwater in the Livermore Valley is used for

municipal, domestic, and agricultural purposes.
5.0 METHODS OF INVESTIGATION

The methods of investigation for evaluating the extent of PCE in the subsurface include
trenching in the areas identified during the geophysical survey as areas of potential underground
utilities, drilling and sampling of soil borings, and the drilling, sampling and installation of
groundwater monitoring wells. These methods are described in detail in the following

subsections.
5.1 EXPLORATORY TRENCHING

Trenching operations were performed using a backhoe operated by Tom Daniels
Excavating Co. and directed by a Dames & Moore geologist. Visual inspectign of excavated
areas was performed to evaluate the possible presence of PCE. In selecting sémple locations
special emphasis was given (o joints and breaks in the piping uncovered during trenching:
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operations. In addition, soil samples were screened for laboratory analysis by the use of an

organic vapor monitor (OVM). The locations of the trenches are shown on Figure 4.

Selected soil samples were analyzed for PCE by EPA Method 8010 at an onsite mobile
laboratory operated by CKY Laboratories. The soil samples were obtained with a stainless steel
trowel and transferred to laboratory supplied glassware following collection. The trowel was
decontaminated between sampling events using a trisodium phosphate and water solution and
distilled water rinse. Soil samples above 5 feet were obtained using the stainless steel trowel.
Soil samples below 5 feet were obtained from the bucket of the backhoe. Upon collection, each
sample was labeled, logged on chain-of-custody forms, and submitted to the mobile laboratory
for analysis. A total of 15 soil samples were submitted to the laboratory for analysis of PCE.

5.2 SOIL BORINGS

Soil borings (SB-1, SB-2, SB-3, and SB-4) were drilled in the immediate vicinity of the
former UST (Figure 2). Prior to drilling, a permit was obtained from the Alameda County
Zone 7 Water Agency (see Appendix A for copy of permit).

The borings were drilled using a hydraulic drive truck-mounted drill rig equipped with
8-inch diameter hollow stem augers. In soil borings $B-1, SB-2, SB-3, SB-4, and DMMW-4
soil samples were collected continuously through the hollow stem of the auger using a split
spoon sampler. In monitoring wells DMMW-5 and 6, the samples were collected every 5 feet.
The split spoon sampler was driven 18 inches (or until refusal) with a standard 30-inch drop of
a 140-pound hammer. Immediately after the split spoon was opened soil was taken from the
split spoon with a stainless steel trowel, and put into the laboratory-supplied glassware.

Sample selection was based on soil stratigraphy and organic vapor readings. A headspace
analysis was used to screen for organic vapors by taking a grab soil sample from the split spoon
sampler and sealing it in a plastic bag. The sample was allowed to sit for at least 10 minutes

before the headspace reading was taken.
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Following collection, a sample label was affixed to each glass container and contained
the following information: boring number, sample number, depth, date, collector name, owner,
sample location, and the time of collection. Sealed and labeled samples were cooled in the field
in ice chests containing ice. Chain-of-custody records were maintained during the sampling

program (Appendix B ).

All drilling and soil sampling was conducted under the technical supervision of a
Dames & Moore geologist. The Dames & Moore geologist maintained a detailed log of the
subsurface materials encountered, and organic vapor readings. The organic vapor monitoring
was performed as part of Dames & Moore’s Health and Safety Plan (Appendix C) as well as for
sample screening. Soils were classified in accordance with the Unified Seoil Classification
System. All down-hole drilling equipment was steam cleaned prior to drilling each boring.
Prior to soil sampling, samplers were washed in a dilute trisodium phosphate solution, rinsed

in fresh and distilled water. Logs of Borings are included in Appendix D.
5.3 MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING

Three borings were completed as monitoring wells. Following installation, the three new
wells along with the three previously existing wells were developed prior to water quality

sampling.

The wells were developed by a licensed drilling company, Kvilhaug Drilling of Concord,
California, and then surveyed by Martin M. Ron Associates, Inc. of San Francisco, California.
At least three casing volumes were purged prior to sampling with the exception of MW-1 (2.3
casing volumes) because of a very slow rate of recharge. The 4-inch wells (DMMW-4,
DMMW-5, and DMMW-6) were surged and then pumped to purge the wells. The 2-inch wells
(MW-1, MW-2, and MW-3) surged and then bailed to complete purging. Field measurements
of pH, conductivity, and temperature were made during development and sampling of the wells
to establish stable conditions prior to sampling. Following development, water samples were

obtained from each of the monitoring wells with a dedicated polyethylene bailer. To reduce
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agitation and minimize volatilization of dissolved organic vapors, a bottom emptying device was

used on each of the bailers to transfer the water sample to the sample container.

A total of 7 water samples (6 monitoring wells and 1 duplicate for QA/QC) were
analyzed for PCE (EPA Method 8010) and BTEX (benzene, toluene, ethylbenzene, xylene, EPA
Method 8020) by CKY Laboratories of Pleasanton, California. A copy of the laboratory reports
is presented in Appendix B.

6.0 SITE CONDITIONS

The soils at the Laguna Oaks site generally consist of fine grained silty sands to sandy
silts from ground surface to the top of the saturated zone, 25 to 35 feet below ground surface
(bgs). Occasional interbeds of clay and gravel occur within the silty sand and sandy silt units.
A greenish-clay clayey sand to clayey silt is present at and below the water table throughout the
site with the exception of SB-4 where it is absent, Generally below the water table, the soils
are finer grained than soils in the unsaturated zone and consist primarily of clayey sands, clayey
silts, and clays. Isolated semi-saturated to saturated pockets of moisture are present above the
water table. These pockets appear at 12 to 17 feet bgs in $B-3, at 29 to 39 feet bgs in DM-4,
and 11 to 15 feet bgs in DM-5. Cross sections of the site geology are presented on Figures 6
and 7, and the boring logs are presented in Appendix D.

The two borings drilled (SB2 and SB3) and the monitoring wells installed during this
investigation indicate that there is a perched water zone from 20 to 25 feet thick. Groundwater
flows to the northeast gcross the site (Figure 7) at a gradient of approximately .04 fi/ft @ feet
of head change for every 100 feet of horizontal distance traveled). This is considered a steep

gradient and is indicative of flow conditions in low permeability saturated zones.
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7.0 RESULTS OF INVESTIGATION

Soil samples collected from the trenches and soil borings were analyzed for PCE
concentrations by EPA method 8010. Sample T-5 taken from beneath a pipeline (Figure 4) had
concentrations of 28 ug/kg of PCE. No other soil samples from trenches or soil borings had
detectable concentrations of PCE.

Groundwater samples from existing wells and wells installed during this investigation
were analyzed for PCE. In addition, water samples were analyzed for BTEX to assess the
possibility of residual concentrations from the gasoline in the former UST. Concentrations of
PCE were detected in MW-2 and MW-3 at 98 and 610 ug/l, respectively (Table 3). No other

groundwater samples had detectable concentrations of PCE or BTEX.
8.0 CONCLUSIONS

Review of results from the present investigation and previous investigations at the Laguna
Oaks site indicate:

. Petroleum hydrocarbon concentrations (in terms of BTEX concentrations) in
groundwater associated with the former UST are below the limit of detection;

. PCE concentrations appear to have entered the subsurface in the vicinity of the
sample taken at T-5 beneath the pipelini;/}_, K

. The PCE does not appear to have spread laterally in the unsaturated zone as it
moved downward toward the saturated zone;

* PCE has apparently moved through the unsaturated zone below T-5 and has
reached the groundwater in the vicinity of MW-3;

. The PCE concentrations have been restricted to a small area laterally and
vertically in the uppermost saturated zone. Their longitudinal extent in the

saturated zone is bounded by downgradient monitoring wells DMMW-5 and
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DMMW-6, The vertical extent is restricted to the perched zone beneath the site
which, based on two borings (SB1 and SB2) and the monitoring wells, appears
to be approximately 25 feet thick.

The current investigation appears to confirm the earlier soil gas survey conducted by
Dames & Moore in December 1990, The concentrations of the soil gas vapors were below
detection limit in probes installed in the vicinity of DMMW-5 and 6 mirroring the groundwater

sampling results obtained from those wells during this investigation,

9.0 LIMITATIONS

This report summarizes observations of soil and water sampling and performance of four
soil borings and three well installations. It has been prepared for the sole use of Home Savings.
The oversight of the subsurface investigation and sampling were conducted in accordance with
the terms, conditions, and limitations set forth in the Consulting Services Agreement between
Home Savings and Dames & Moore. The investigation methods were in accordance with
generally accepted geologic and hydrogeologic site investigation practices. No other warranty,

expressed or implied, is made as the professional opinions presented herein.
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TABLE 1
| ANALYTICAL TEST RESULTS FOR QUARTERLY GROUNDWATER MONITORING - . \'\ ) HL v
| LAGUNA OAKS SITE - PLEASONTON, CALIFORNIA Tk
i (Concentrations in parts per billion) '
I CONSTITUENT
: Sample TPH ns Detection Detection Detection Ethyl- Detection Detection Tetrachloro- Detection
Location Gasoline Limit Benzene Limit Toluene Limit benzene Limit Xylene Limit ethylene Limit
FIRST QUARTER: MARCH 1990
, MW-1 ND 5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 NT~
MW-2 ND 50 ND 0.5 ND 0.5 ND 0.5 ND 0.5 NT"
MW-3 ND 50 ND 0.5 ND 0.5 ND 0.5 ND 0.5 NT*
SECOND QUARTER: JULY 1990
MW-1 ND 25 ND 0.5 ND 0.5 ND 0.5 ND 0.5 NT Q0.5
MW-2 ND 25 ND 0.5 ND 0.5 ND 0.5 ND 0.5 !_3 0.5
MW-3 ND 25 ND (.5 ND 0.5 ND 0.5 ND 0.5 .95 0.5
THIRD QUARTER: OCTOBER 1990 =
MW-1 ND 25 NEb 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
MW-2 ND 25 ND 0.5 ND 0.5 ND 0.5 ND 0.5 8.3 0.5
MW-3 T6d 25 ND 0.5 ND 0.5 1 0.5 ND 0.5 (110 2.5
FOURTH QUARTER: MAY 1991 .
MW-1 ND 50 ND 0.5 ND 0.5 ND 0.5 ND &5 ND 0.5
MW-2 ND 50 ND 0.5 ND 0.5 ND
MW-3 @ 50 ND 0.5 ND 0.5 ND
SEPTEMBER 1991
MW-1 ND 50 ND 0.5 ND 0.5 ND
MW-2 ND 50 ND 0.5 ND 0.5 ND
MW-3 \ "'10 50 ND 0.5 ND 0.5 ND
NT: Nol Tested
ND: Not Detected
“ Resulis of the TPH a3 Gascline showed & peak identified as Tetrachlorocthylene.
A ¥ MW 2
ge\soilstam\laguna..rpt I .
? Il u'”', \94 2. G ww 2




TABLE 2

ANALYTICAL RESULTS OF PCE ANALYSIS OF SOIL SAMPLES
LAGUNA OAKS SITE
PLEASANTON, CALIFORNIA

30.5 - ND - 5
33 ND - = -
KT} ND - - -
35 - - - ND

37.5 - ND - -
44 ND - - -

47.5 - ND - -

53.5 - - ND -
58 - ND - -

Detection 0.001 mg/kg 0.001 mw

Limit

ND =  Not detected above laboratory report limits

=  No laboratory analyses performed

g8:\soils\am\lagunsa. rpt
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TABLE 3

ANALYTICAL TEST RESULTS OF GROUNDWATER SAMPLING
LAGUNA OAKS SITE
PLEASANTON, CALIFORNIA
(Concentrations in micrograms per liter)

Sample Source
Test Method
(compound) 0 MW-7
MW-| MW-2 MWw-3 DMMW-4 | DMMW-5 | (DMMW-3
1 S duplicaic)
e ———
EPA 8010 (PCE) ND 0.098 0.610 ND ND ND
EPA 8020 (BTEX) ND ND ND ND ND ND
Detection Limit 0.001 0.001 0.001 0.001 ¢.001 0.001
—
Explanation:
ND Not delected above laboratory reporting limits

MW Monitoring well

Notes:
Water samples were collected on July 8, 9, and 10, 1992.

Laboratory analyses performed on July 10, 1992 and July 13, 1992.

g woils\am\laguna, rpt




APPENDIX A
BORING AND WELL PERMITS



4 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
5997 PARKSIDE DRIVE ] PLEASANTON, CALIFORNIA 94588 -~ &  (510) 484-2600

23 June 1992

Dames & Moore
2101 Webster Street
Oakland, CA 94612

Gentlemen:

Enclosed 1s drilling pernit 92314 for a monitoring well comstruction project
at Foothill Road and Bernal Avenue in Pleasanton for Ahmanson Developments,

Please note that permit condition A-2 requires that a well construction report
be submitted after completion of the work, The report should include drilling
and completion logs, location sketch, and permit number,

If you have any questions, please contact Wyman Hong or me at 484-2600,

Very truly yours,

Craig A. Mayfield
Water Resources Engineer

-

™ WH:um
Enc,

[N

-
o




ZONE 7 WATER AGENCY

5997 PARKSIDE DRIVE PLEASANTON, CALIFORNIA S4588 VOICE (510) 484-2600
FAX (510) 462-3914
DRILLING PERMIT APPLICATION
[FOR APPLICANT TO COMPLETE] [FOR OFFICE USE|
“ATION OF PROJECT Eoe'l:ul LL Rl 1/5:1 (IOFS PEAMIT NUMBER 92314
'{. of D enkr, VIFFSRUTD Cl  LOOATONNUMEER
G z
r- AH m&.ﬁ sod  developman s PERMIT CONDITIONS
T Phone (0 T - oiodd 5 '
l_LQ_CL’ RO Zp__ ‘[{cap Circled Permit Requirements Apply
" ICANT
* DAMES ¢ MOORES (A.)GENERAL

1.

o88 o 4 S Phond .5,1’5"! &’}’fz ~3 Lul
¢ _ORELAND Tp G446 /) 2.
Construction mveg;;on
“athodic Protection _ General a.
'#m Supply Contamination 1
ng X Well Destruction - ATE
1.

laposeo WATER SUPPLY WELL USE
estic

Industrial Other

A permit application should be submitted so as to arrive at the
Zone 7 office five days prior o proposed starting date.

Submit to Zone 7 within 60 days after completion of permitted
work the original Department of Water Resources Water Well
Drillers Report or equivalent for well Projects, or drilling logs
and location sketch for geotechnical projects.

Permit is void i project not begun within 90 days of approval
date.

R WELLS, INCLUDING PIEZOMETERS

Minirmum surface seal thickness is two inches of cement grout
placed by wemie,

Minimum seal depth is 50 feet for municipal and Industrial wells

i iclpal Irrig etion or 20 feet for domestic and irrigation wells unless a lesser
depth is spacially approved. Minimum seal dapth for
IJ.ING METHOD: monitoring wells Is the maximum depth practicable or 20 feet,
SCary A Flowv Auger Yol 1oW " STEM  ©. GEOTECHNIGAL. Backiill bore hole with compacted cutings or
U heavy bemonite and upper wo feet with compacted material. In
- l}-.U (L 4’4 AR G- areas of known or suspected contamination, tremied cement grout
LER'S LICENSE NO. S < ‘;" L] = shall be used in piace of compactad cuttings.
D. CATHODIC. Flll hole above anode zone with concrete placed by
PROJECTS tremie.
Oril Hole Diameter &3 In. Maximum E. WELL DESTRUCTION. See atiached,
::ﬂ;m it; ‘in. Oepth OO 1.
ace Seal D‘iﬂﬂ'l Number
/B0 ol
CHNICAL FH -I':Q-hf-.-‘-l.'
Number of Bnrlnga Maximum
Hole Diameter X In Depth  (nO N
" IMATED STARTING DATE i/ ‘;’3/’ 7

llMATED COMPLETION DATE [ = (_‘ 2 f g

aby agres lo comply with all requiremants of this permit and Alameda

ty Ordinance No. 73-65.
6Jl7

Approved Date 19 Jun 92

Wyman Hong

L. Dtz Dees

JATURE
PererRr DAV

Jig92




APPENDIX B

LABORATORY REPORTS AND CHAIN OF CUSTODY



C K Y incorporated
Environmental Services

Date: 07713792
N9207-10

Dames & Moore
2101 Webster St., Suite 300
Oakland, CA 94612

aAttn: Ms. Luke Anderson

Subject: Laboratory Report
Project: Ahmanson

Enclosed is the laboratory report for samples received on
07/10/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

eth No. of Analysig
EPA BO010 3 Water
EPA 8020 3 Water

The results are summarized on the following pages.

Please feel free to call if you have any gquestions concerning
these results.

Sincerely,

Danny g
Lab Director

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 ¢ Telephone 510-846-3188 * Fax: 510-846-1236



EPA METEOD 8010/PCE

o — —— ==  ——— e e e e e o e T T 0T o s s ot s o
CLIENT: Dames & Moore DATE REC'D: 07/10/92
PROJECT: Ahmanson DATE EXTRACTED: N/A
CONTROL NO: N9207-10 DATE ANALYZED: 07/10/92
MATRIX: Water
RESULTS DET. LIMIT % SURRO
SAMP D: CONTROL NO: {ug/L) (ua/L) RECOVERY
DMMW6 N9207-10-1 ND 1.0 108
MWl N9207-10-2 ND 1.0 78
FB/TB N9207-10-3 ND l.0 100

———— ——

q? CKY INC.. ENVIRONMENTAL SERVICES, 3942 Valiey Ave., Suite F, Pleasanton, CA 94566 * Tel: 510-846-3188 » FAX: 510-846-1236



EPA METHOD - 8020

BTEX
CLIENT: Dames & Moore DATE REC'D: 07/10/92
PROJECT: Ahmanson DATE ANALYZED: 07/10/92

CONTROL NO: NO207-10 MATRIX TYPE: Soil

m———cm== === e e

- ——— ———

RESULTS (ug/L) % 8BURRO
SAMPLE ID: CONTROL NO: Benz Tol ELt Benz Xyls RECOVERY.

DMMW6 N9207-10-1 ND ND ND ND 108
MWl N9207-10-2 ND ND ND ND 78
FB/TB N9207-10-3 ND ND ND ND 100

DETECTION LIMIT 1 1 1l 1

= === o= === s=m===

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pieasanton, CA 94566 ¢ Tel: 510-846-3188 » FAX: 510-846-1236




QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson
CONTROL NO: = N9207-10

METHOD EPA 8010
MATRIX: Water
SAMPLE ID: N9207-10-1
SAMPLE AMOUNT PUP.
COMPQUND RESULTS SPIKED 3 REC. % REC, RPD
(ug/L) (ug/L)
PCE ND 100 125 110 13 ,

Q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valiey Ave., Suite F. Pleasanton, CA 94566 + Tel: 510-846-3188 ¢ FAX: 510-846-1236




QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson
CONTROL NO: N9207-10
METHOD EPA BO020
MATRIX: Soil
SAMPLE ID: N9207-10-1
SAMPLE AMOUNT DUP.
COMPOUND RESULTS SPIKED % REC., 3% REC. RED
(ug/L) (ug/L)
Benzene ND 20 110 110 (4]
Toluene ND 20 110 100 0
Ethyl Benzene ND 20 110 110 0
Xylene ND 40 113 115 2

qq CKY INC., ENVIRONMENTAL SERVICES, 13942 Vnliey Ave.. Suite F, Pleasanton, CA 94566  Tel: 510-846-3188 » FAX: 510-846-1236
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C K Y incorporated
Environmental Services

Date: 07709792
N9207-09

Dames & Moore
2101 Webster St., Suite 300
Oakland, CA 94612

Attn: Mr. Luke Anderson

Subject: Laboratory Report
Project: Ahmanson

Enclosed is the laboratory report for samples received on
07/09/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

Method No. of Analysis
EPA 8010 ' 3 Water
EPA 8020 3 Water

The results are summarized on the following pages.

Please feel free to call if you have any gquestions concerning
these results.

Sincerely,

C
Danny ]
Laborato irector

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 » Telephone 510-846-3188 » Fax: 510-846-1236




s

EPA METEOD 8010/PCE

e e e s e e e gy e e o e e e v = e L I SR ST ST T

CLIENT: Dames & Moore DATE REC'D: 07/09/92
PROJECT: Ahmanson DATE EXTRACTED:N/A
CONTROL NO: N9207-09 DATE ANALYZED: 07/09/92
MATRIX: "Water
RESULTS DET. LIMIT % BURRO
SAMPLE ID: CONTROL NO: (ug/L) {uag/L) RECOVERY
MW7 N9207-09-1 ND 1 98
MW5 N9207-09-2 ND 1 108
FB/TB N9207-09-3 ND 1 90

C& CKY INC., ENVIRONMENTAL SERVICES, 3942 Valiey Ave.. Suite E, Pleasanton, CA 94566 » Tel: 510-846-3188 « FAX: 510-846-1236




EPA METHOD - 8020

BTEX
CLIENT: Dames & Moore DATE REC'D: 07/09/92
PROJECT: Ahmanson DATE ANALYZED: 07/09/92

CONTROL NO: N9207-~-09 MATRIX TYPE: Water

=== == = Lo et

RESULTS (ug/L) % BURRO
SAMPLE ID: CONTROL NO: Benz Teol Et Benz Xyls RECOVERY

MW7 N9207-09-1 ND ND ND ND 98
MW5 N9207-09-2 RD ND ND ND 108
FB/TB N9207-09-3 ND ND ND ND 90
DETECTION LIMIT 1l 1l 1 1

e e s o1
——— P ——

qq CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F. Pleasanton, CA 94566 » Tel: 510-846-3188 + FAX: 510-846-1236



QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson
CONTROL NO: N9207-09
METHOD EPA 8020
MATRIX: Water
8AMPLE ID: N9207-09-1
SAMPLE AMOUNT DUP.
COMPOQUND RESULTS SPIRED % REC. %X REC. RPD
(ug/L} (ug/L)
Benzene ND 20 105 90 15
Toluene ND 20 110 BS 25
Ethyl Benzene ND 20 105 90 15
Xylene ND 40 112 93 19

o e e = —_— —

qﬁ CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pleasanton, CA 94566 + Tel: 510-846-3188 » FAX: 510-846-1256




QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson
CONTROL NO: N9207~-09

METHOD EPA 8010

MATRIX: Water

SAMPLE ID: N9207-08-3
SAMPLE AMOUNT DUP.

COMPOUND RESULTS SPIKED % REC. % REC. RPD
(ug/L) (ug/L)

PCE ND 100 82 94 14

% CRY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanion, CA 94566 » Tel: 510-846-3188 « FAX: 510-846-1236
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C K Y incorporated
Environmental Services

Date: 07/09/92
N9207-08

Dames & Moore
2101 Webster St, Suite 300
Oakland, CA 94612

Attn: Mr. Luke Anderson

Subject: Laboratory Report
Profect: Ahmanson

Enclosed is the laboratory report for samples received on
07/09/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

Method No. of Analysis
EPA 8010 4 Water
EPA 8020 4 Water

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely, </’,//”ﬂ'
Dann [
Lakdratio Director

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 * Telephone 510-846-3188 * Fax: 510-846-1236



EPA METHOD 8010/PCE

— — o — - s s s e s s s sy sy s s

CLIENT: Danes & Moore DATE REC'D: 07/09/92
PROJECT: Ahmanson DATE EXTRACTED:N/A
CONTROL NO: N9207-08 ' DATE ANALYZED: 07/09/92
MATRIX: Water
RESULTS DET. LIMIT % BURRO
SAMPLE ID: CONTROL No: (ug/L) {ug/L) RECOVERY
MW2 N9207-08~1 98 1 122
MW3 N9207-08-2 610 b 1 84
DMMW 4 N9207=-08~-3 ND 1 96
FB/TB N9207-08-4 ND 1 100

— —— ——

q? CKY INC,, ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanton, CA 94566 « Tel: 510-B46-3188 = FAX: 510-846-1236




EPA METHOD - 8020

BTEX
CLIENT: Dames & Moore DATE REC'D: 07/08/92
PROJECT: Ahmanson DATE ANALYZED: 07/09/92
CONTROL NO: N9207-08 MATRIX TYPE: Water

o e s s s s e s S o e s e sy s s S

. RESULTS (ug/L) % SURRO
SAMPLE ID: CONTROL NO: PBenz Tol Et Benz Xyls RECOVERY

Mw2 N9207-08-1 ND ND ND ND 122
MW3 N9207-08-2 RD ND ND ND 84
DMMW 4 N9207=-08=3 ND ND ND ND 96
FB/TB N9207-08-4 ND ND ND ND 100
DETECTION LIMIT 1 1l 1 1

q? CKY INC,, ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanton, CA 94566 « Tel: 510-846-3188 » FAX: 510-846-1236



QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson
CONTROL NO: N9207-08
METHOD EPA 8020
MATRIX: Water
BEAMPLE ID: N9207-08-3
SAMPLE AMOUNT DUP.
COMPOUND RESULTS SPIKED % REC. % REC. RPD
(ug/L) (ug/L)
Benzene ND 20 105 90 15
Toluene ND 20 100 85 25
Ethyl Benzene ND 20 105 90 15
Xylene ND 40 112 93 19

.

% CKY INC., ENVIRONMENTAL SERVICES, 5942 Vatley Ave.. Sulte F. Pleasanton, CA 94566 « Tel: 510-846-3188 » FAX: 510-846-1236




q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valiey Ave., Suite F, Pleasanion, CA 94566 » Tel: 510-846-3188 » FAX: 510-846-1236

CLIENT:
PROJECT:
CONTROL NO:

QUALITY CONTROL DATA

Dames & Moore

SAMPLE 1ID:

OMPOUND

PCE

Ahmanson
N9207-08
EPA 8010
Water
N9207=-08-3

SAMPLE AMOUNT DUP.

RESULTS SPIKED % REC, % REC. RFD

(ug/L) (ug/L)

ND 100 82 94 14
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C K Y incorporated
Environmental Services

Date: 06/30/92
N9206-21

Dames & Moore
2101 Webster St., Suite 300
Oakland, CA 94612

Attn: Mr. Luke Anderson

Subject: Laboratery Report
Project: Ahmanson

Enclosed is the laboratory report for samples received on
06/25/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

Method No. of Analysis
EPA 8010 3 Seoil

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

//
. —
Slncerely,</,//
N
- P kY e

Danny Hoang
Laboratory Director

e

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 * Telephone 510-846-3188 * Fax: 510-846-1236




EPA METHOD 8010/PCE
HALOGENATED VOLATILE ORGANICS

e i s s s e —_— T

CLIENT: Dames & Moore DATE REC'D: 06/25/92

PROJECT: Ahmanson DATE EXTRACTED:N/A
CONTROL NO: N9%206-21 DATE ANALYZED: 06/26/92

MATRIX: Soil

RESULTS DET. LIMIT % 8URRO

SAMPLE ID: CONTROL, NO: (ung/Xkd) (ua/ka) RECOVERY
SB3-5-16 N9206-21-5 ND 1 75
SB3-8~24.5 N9206=-21-8 ND 1 80
S5B3-18-53.5 N9206-21-18 ND 1 72

-l - e N

; q? CKY INC.. ENVIRONMENTAL SERVICES, 3942 Valiey Ave.. Suite F, Pleasanton, CA 94566 » Tet: 510-846-3188 » FAX: 510-846-1236
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QUALITY CONTROL DATA

CLIENT: Dames & More

PROJECT: Ahmanson

CONTROL NO: N9206-21

METHOD EPA 8010

MATRIX: Soil

SAMPLE ID: N9206-26-6
SAMFPLE AMOUNT DUP.

COMPOUND RESULTS SPIKED % REC. % REC. EPD
(ug/kg) (ug/kqg)

PCE ND 1 70 100 35

c‘(f CKY INC.. ZMVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F. Pleasanton, CA 94566 « Tel: 510-846-3188 ¢« FAX: 510-846-1236
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C K Y incorporated
Environmental Services

Date: 06/30/92
Ng206-17

Dames & Moore
2101 Webster St., Suite 300
QOakland, CA 94612

Attn: Mr. ILuke Anderson

Subject: Laboratory Report
Project: Zhmanson

Enclosed is the laboratory report for samples received on
06/24/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

Method No. of Analysis
EPA 8010 5 Soil

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely, ,
e

Danny Hg:gg//’
Laboratory! Director

- : [
- |

vy

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 ¢ Telephone 510-846-31 88 ¢ Fax: 510-846-1236



EPA METHOD 8010/PCE
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/24/92
PROJECT: Ahmanson DATE EXTRACTED:N/A
CONTROL NO: N9206-17 DATE ANALYZED: 06/25/92
MATRIX: Soil
RESULTS DET. LIMIT % SURRO
SAMPLE ID: CONTROL NO: (ug/kg) (ug/kd) RECOVERY
SB2-~3-9 N9206-17-3 ND 1l 86
SB2-14-30.5 N9206-17-14 ND 1 80
SB2-18-37.5 N9206-17-18 ND 1 85
SB2=-23-47.5 N9206-17-23 ND 1 74
S5B2-26-58 N9206-17-26 ND 1 B4

q? CKY INC.. ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F. Pleasantan. CA 94566 » Tel: 510-846-31 88 » FAX: 510-846-1236




QUALITY CONTROL DATA

CLIENT: Dames & More

PROJECT: Ahmanson

CONTROL NO: N9206~17

METHOD EPA 8010

MATRIX: Soil

SAMPLE ID: N9206-14-2
SAMPLE AMOUNT DUP.

COMPOUND RESULTS SPIKED % REC. % REC. RPD
(ug/kqg) (ug/kqg)

PCE ND 2 80 100 22

q? CKY INC.. ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F. Pleasanton, CA 94566 « Tel: 510-846-3188 ¢ FAX: 510-846-1236
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CLIENT: Dames & More

PROJECT: Ahmanson

CONTROL NO: Ne206-26

METHOD EPA 8010

MATRIX: Soil

SAMPLE ID: N9206-26-6
SAMPLE AMOUNT DUP.

COMPOUND RESULTS SPIKED % REC. % REC. RPD
(ug/kg) (ug/kg}

PCE ND 1 70 100 35
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: % CKY INC.. ENVIRONMENTAL SERVICES, 3942 valley Ave.. Svite F. Pleasanton. CA 94566 » Tel: 510-846-3188 ¢ FAX: 510-846-1236
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C K Y incorporated
Environmental Services

Date: D6/29/92
N9206-14

Dames & Moore
2101 Webster St., # 300
Oakland, CA 94612

aAttn: Mr. Luke Anderson

Subject: Laboratory Report
Project: Ahmanson

Enclosed is the laboratory report for samples received on
06/23/92. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out. The
data reported includes:

Method No. of Analysis
EFA 8010 6 Soil

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely,




EPA METHOD 8010/PCE

CLIENT: Dames & Moore DATE REC'D: 06/23/92
PROJECT: Ahmanson DATE EXTRACTED:N/A
CONTROL NO: N9206-14 DATE ANALYZED: 06/24/92
MATRIX: Soil

RESULTS DET. LIMIT % SURRO

SAMPLE ID: CONTROL NO: {ug/ka} {ug/kag) RECOVERY
SB1-2-9 N9206-14-2 ND 1 106
SB1-6-15 N9206-14~6 ND 1 100
8B1-13-27.5 N9206-14-13 ND 1 121
SB1-14-33 N9206-14-14 ND 1 80
5B1-15-34 N9206-14-15 ND 1 72
SB1-20-44 N9206-14-20 ND 1 85

q‘{ CKY INC.. ENVIRONMENTAL SERVICES, 1942 Vailey Ave., Suite F. Pleasantan. CA 94566 + Tel: 510-846-3188 » FAX: 510-846-1236



QUALITY CONTROL DATA

CLIENT: Dames & Moore

PROJECT: Ahmanson

CORTROL NO: N9206-14

METHOD EPA 8010

MATRIX: Soil

SAMPLE ID: Ng206-14-2
SAMPLE AMOUNT DUP.

COMPOUND RESULTS SPIKED % REC. % REC. RPD
(ug/kg) (ug/kqg)

PCE ND 2 80 100 22

q‘f CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pleasanton, CA 94566 » Tel: 510-846-3188 « FAX: 510-846-1236
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C K Y incorporated
Environmental Services

Date: 06/12/92
N9206-05

Dames & Moore
2101 Webster Street #300
Oakland, CA 94612

Attn: Mr. Luke Anderson

Subject: Laboratory Report
Project: Ahmanson PCE

Enclosed is the laboratory report for samples received on
06/10/92. The chain-of-custody forms were properly filled out.
The data reported includes:

Method No. of Analysis
EPA 8010 15 Soil

The results are summarized on seventeen pages.

Please feel free to call if you have any guestions concerning
these results,

SlnCerely, (»
Dann
La Director

3942 Valley Avenue, Suite F, Pleasanton, CA 94566 ¢ Telephone 510-846-3188 » Fax: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALY2ED: 06/10/92
SAMPLE ID: T1-2 MATRIX TYPE: Soil
CONTROL NO: N©¢206-05-1

RESULTS DETECTION LIMIT

PARAMETERS (8010) {(ug/kg) {ua/kq)

Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichleoroethene ND 5
Methylene Chloride ND 5
cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2~-Dichloroethane ND 5
Trichloroethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
i1,1,2-Trichloroethane ND 5
Tetrachloroethene ND 5
1,1,1,2~-Tetrachlorcethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorcbenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P~Dichlorobenzene ND S
Benzylchloride ND S
O-Dichlorobenzene ND 5
% Surrogate Recovery: 88

qq CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F. Pleasanton. CA 94566 * Tel: 510-846-3188 ¢ FAX: 510-846-1236




EPA METHOD 8010

HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T2-1 MATRIX TYPE: Soil
CONTROL NO: N9206-05-2

RESULTS DETECTION LIMIT
PARAMETERS (8010} {ug/kdq) {(ug/xqg)
Dichlorodiflucoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 1
1,1-Dichloroethene ND 5
Methylene Chloride ND 5
cis=-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND 5
Trichlorocethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2=Chlorcethylvinylether ND 5
Trans=-1, 3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND 5
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND S
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O0-Dichlorobenzene ND 5
% Surrogate Recovery: 96

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pleasanton. CA 94566 + Tel: 510-846-3188 » FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T3-1 MATRIX TYPE: Soil

CONTROL NO: N92206-05-3

RESULTS DETECTION LIMIT

PARAMETERS (801¢0) (ug/kq) {(ug/kq)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1,1~Dichloroethene ND 5
Methylene Chloride ND 5
cis-1,2~Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
1,1,1-Trichlorcethane ND 5
Carbon Tetrachloride ND 3
1,2-Dichloroethane ' ND 5
Trichloroethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND s
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachlorocethane KD 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 84

qq CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanton, CA 94566 » Tel: 510-846-3188 ¢ FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T4-1 MATRIX TYPE: Soil

CONTROL NO: N9206-05-4

RESULTS DETECTION LIMIT

PARAMETERS {(8010) {ug/kqg) (ug/xq)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichlorcethene ND 5
Methylene Chloride ND 5
cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND L
Trichlorcethene ND 5
1,2-Dichloropropane : ND 5
Bromodichloromethane ND 5
2-Chlorcethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3~Dichloropropene ND 5
1,1,2~Trichlorocethane ND 5
Tetrachloroethene ND 5
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND S
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
0-Dichlorobenzene ND 5
% Surrogate Recovery: g0

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F. Pleasanton. CA 94566 » Tel: 510-846-3188 » FAX: 51 0-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T5-2 MATRIX TYPE: Soil

CONTROL NO: N9206-05-5

RESULTS DETECTION LIMIT

PARAMETERS (8010) {(ug/kq) (ug/kag}
Dichloredifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chlorcethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichloroethene ND S
Methylene Chloride ND 5
cis=-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichlorcethane ND 5
Chloroform ND 5
1,1,1-Trichlorcethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane RD 5
Trichloroethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2~Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane _ ND 5
Tetrachloroethene ¥ 28 5
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2~Tetrachlorocethane ND S
Chlorotocluene ND s
M=Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
0-Dichlorobenzene ND 5
% Surrogate Recovery: 92

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valiey Ave.. Suite F. Pleasanton, CA 94566 » Tel: 510-846-3188 « FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T6-1 MATRIX TYPE: Soil

CONTROL NO: N9206-05-6

RESULTS DETECTION LIMIT

PARAMETERS (8010) (ug/kq) {(ug/kq)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vvinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND [
1,1-Dichloroethene ND S
Methylene Chloride ND 5
cis-1,2-Dichlorcethene ND 5
Trans-1, 2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroforn ND 5
1,1,1~Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichlorecethane ND 5
Trichlorocethene ND 5
1,2-Dichloropropane : ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3~-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachlorocethene ND L)
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorcbhenzene ND 5
Bromoform ND S
1,1,2,2-Tetrachlorcethane ND 5
Chlorotocluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 87

q? CKY INC.., ENVIRONMENTAL SERVICES. 3942 Vailey Ave.. Suite F, Pleasanton, CA 94566 ¢ Tel: 510-846-3188 ¢ FAX: 510-846-1236



EPA METEOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T7-1 MATRIX TYPE: Soil

CONTROL NKO: N9206-05-7

J— o

RESULTS DETECTION LIMIT

PARAMETERS (80140) (ng/kqg) {(vg/kqg)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane KD 5
1,1-Dichloroethene ND 5
Methylene Chloride ND S
cis-1,2«Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichlorcethane ND 5
Chloroform ND 5
1,1,1-Trichlercethane ND 5
Carbon Tetrachloride ND 5
1,2=-Dichloroethane ND 5
Trichloroethene ND 5
1,2-Dichlorocpropane ND 5
Bromodichloromethane ND 5
2-Chlorcethylvinylether ND 5
Trans-1, 3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND S
1,1,1,2-Tetrachloroethane ND S
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene WD 5
Bromoform ND 5
1,1,2,2-Tetrachlorocethane ND 5
Chlorotoluene ND S
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery 80

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F. Pleasanton. CA 94566 = Tel: 510-846-3188 « FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: TE&-3 MATRIX TYPE: Soil

CONTROL NO: N9206-~05-8

RESULTS DETECTION LIMIT

PARAMETERS (8010) (ug/kqg) {(ug/kq)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichlorcoethene ND S
Methylene Chloride ND 5
cis-1,2-Dichloroethene ND S
Trans-1, 2-Dichlorcethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
i,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND 5
Trichloroethene ND S
1,2-Dichloropropane : ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans=-1, 3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichlorcethane ND 5
Tetrachlorocethene ND 5
1,1,1,2-Tetrachloroethane ND 5
Dibromochloromethane KD 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorocbhenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND [}
% Surrogate Recovery: 79

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 valley Ave., Suite F, Pleasanton, CA 94566 + Tel: 510-846-3188 » FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T9-3 MATRIX TYPE: Soil

CONTROL NO: N9206-05-9

RESULTS DETECTION LIMIT

PARAMETERS (8010) (ug/kqg) (ug/kq)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichloroethene ND 5
Methylene Chloride ND 5
cis-1,2-Dichlorcethene ND 5
Trans-1, 2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloreoform ND 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND 5
Trichlorocethene ND 5
1,2=Dichloropropane ND 5
Bromodichloromethane ND 5
2z-Chlorcethylvinylether ND 5
Trans-1, 3-Dichloropropene ND 5
Cis-1,3-Dichlecropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachlorcethene ND 5
1,1,1,2-Tetrachlorocethane ND S
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND S
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 92

qq CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanton, CA 94566 * Tel; 510-846-3188 » FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T10-6 MATRIX TYPE: Soil

CONTROL NO: N9206-05-10

RESULTS DETECTION LIMIT
PARAMETERS (8010) fug/kqg) {ug/kq)

Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND 5
1, 1-Dichlorocethene ND 5
Methylene Chloride ND 5
¢cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform ND 5
1,1,1-Trichlorocethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND 5
Trichloroethene ND 5
1,2-Dichloropropane : ND 5
Bromodichloromethane ND 5
2-Chlorocethylvinylether ND 5
Trans-1, 3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND S
1,1,1,2-Tetrachloroethane ND S
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND s
M-Dichlorobkenzene ND 5
P-Dichleorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 99

CK{ CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave., Suite F, Pleasanton. CA 94566 » Tel: 510-846-3188 # FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92

PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: TI11-10 MATRIX TYPE: Soil

CONTROL NO: N9206-05-11

. RESULTS DETECTION LIMIT
PARAMETERS (8010) (ug/kqg) {ug/kq)
Dichlorodifluoromethane ND 20
' Chlorcmethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
l Chlorcethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichloroethene ND 5
l Methylene Chloride ND 5
cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND S
' Chloroform ND 5
1,1,1-Trichlorcethane ND 5
Carbon Tetrachloride ND 5
l 1,2~Dichloroethane ND 5
Trichloroethene ND 5
1,2~-Dichloropropane ND 5
' Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1, 3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
l 1,1,2-Trichloroethane ND 5
Tetrachloroethene ND 5
1,1,1,2~Tetrachloroethane ND 5
' Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
l Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
' P~-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
' % Surrogate Recovery: 77

q? CKY INC., ENVIRONMENTAL SERVICES. 3942 Valley Ave., Suite F, Pleasanton, CA 94566 = Tel: 510-846-3188 « FAX: 510-846-1236




EFA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T12-3 MATRIX TYPE: Soil

CONTROL NO: N9206-05-12

| RESULTS DETECTION LIMIT
PARAMETERS (8010} {ug/kqg) {(ug/kqg)
Dichlorodifluoromethane ND 20
l Chloromethane ND .20
Vinyl Chloride ND 20
Bromomethane ND 20
l Chlorcethane ND 20
Trichlorofluoromethane ND 5
1,1-Dichloroethene ND 5
l- Methylene Chloride ND 5
cis~-1,2-Dichloroethene ND 5
Trans-1,2~-Dichloroethene ND 5
1,1-Dichloroethane ND 5
' Chloroform ND 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
l 1,2-Dichloroethane ND 5
Trichloroethene ND 5
1,2-Dichloropropane - ND 5
l Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis=-1,3-Dichloropropene ND 5
l 1,1,2-Trichloroethane ND 5
Tetrachlocroethene ND 5
1,1,1,2-Tetrachloroethane ND 5
' Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
' Bromoform ND 5
1,1,2,2-Tetrachlorocethane ND 5
Chlorotoluene ND 5
M-Dichlorcobenzene ND 5
' P-Dichlorcbhenzene ND 5
Benzylchloride ND 5
O-Dichlorokenzene ND 5
l % Surrogate Recovery: 86

Q_? ‘CKY INC., ENVIRONMENTAL SERVICES. 3942 Valley Ave.. Suite F. Pleasanton, CA 94566 » Tel: 510-846-3188 » FAX: 510-846-1236




EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Mcore DATE REC'D: 06/10/92

PROJECT: . Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T13-5 MATRIX TYPE: Seil

CONTROL NO: N9206-05-13

I RESULTS DETECTION LIMIT
PARAMETERS (8010) (ug/kq) (ug/kq)
Dichlorodifluoromethane ND 20
l Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
' Chloroethane ND 20
Trichlorofluoromethane ND 5
i,1-Dichloroethene ND 5
. Methylene Chloride ND 5
cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
. Chloroform ND 5
1,1,1~-Trichloroethane ND 5
Carbon Tetrachloride ND 5
' 1,2-Dichlorecethane ND 5
Trichlorcethene ND 5
1,2=Dichloropropane ND 5
l Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
I 1,1,2-Trichloroethane ND 5
Tetrachlorcethene ND 5
1,1,1,2-Tetrachlcocrcethane ND 5
' Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
l Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
. P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
l % Surrcgate Recovery: 72

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valiey Ave., Suite F. Pleasanton, CA 94566 « Tel: 510-846-3188 » FAX: 510-846-1236




EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T14-6 MATRIX TYPE: Soil

CONTROL NO: N9206-05-14

RESULTS DETECTION LIMIT

PARMMETERS (8010) [ug[kg} (ug/kq)
Dichlorocdifluoromethane ND 20
Chloromethane ND 20
vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichlorofluoromethane ND S
i,1-Dichloroethene ND 5
Methylene Chloride ND 5
cis-1,2-Dichlorocethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND S
Chloroform ND S
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2=Dichleoroethane ND 5
Trichlorcethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND 5
1,1,1,2-Tetrachleoroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND 5
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 8l

Q'? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F. Pleasanton, CA 94566 » Tel: 510-846-3188 » FAX: 510-846-1236



EPA METHOD 8010
HALOGENATED VOLATILE ORGANICS

CLIENT: Dames & Moore DATE REC'D: 06/10/92
PROJECT: Ahmanson PCE DATE ANALYZED: 06/10/92
SAMPLE ID: T15-4 MATRIX TYPE: Soil

CONTROL NO: N9206-05-15

RESULTS DETECTION LIMIT

PARAMETERS (8010) {ug/kg) (ug/kqg)
Dichlorodifluoromethane ND 20
Chloromethane ND 20
Vinyl Chloride ND 20
Bromomethane ND 20
Chloroethane ND 20
Trichloroflucromethane ND s
1,1-Dichloroethene ND 5
Methylene Chloride ND S
cis-1,2-Dichloroethene ND 5
Trans-1,2-Dichloroethene ND 5
1,1-Dichloroethane ND 5
Chloroform WD 5
1,1,1-Trichloroethane ND 5
Carbon Tetrachloride ND 5
1,2-Dichloroethane ND 5
Trichloroethene ND 5
1,2-Dichloropropane ND 5
Bromodichloromethane ND 5
2-Chloroethylvinylether ND 5
Trans-1,3-Dichloropropene ND 5
Cis-1,3-Dichloropropene ND 5
1,1,2-Trichloroethane ND 5
Tetrachloroethene ND 5
1,1,1,2=-Tetrachloroethane ND 5
Dibromochloromethane ND 5
Ethylene Dibromide ND S
Chlorobenzene ND 5
Bromoform ND 5
1,1,2,2-Tetrachloroethane ND 5
Chlorotoluene ND 5
M-Dichlorobenzene ND 5
P-Dichlorobkenzene ND 5
Benzylchloride ND 5
O-Dichlorobenzene ND 5
% Surrogate Recovery: 89

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F. Pleasanton, CA 94566 « Tel: 510-846-3188 » FAX: 510-846-1236




QUALITY CONTROL DATA

CLIENT: Dames & Mocre
PROJECT: Ahmanson PCE
CONTRQL NO: N9206-05
--------------------------------------------------------- METHOD
EPa 8010
MATRIX: Soil
SAMPLE ID: Ne206~05-8
SAMPLE AMOUNT DUP.
COMPQUND RESULTS SPIKED % REC. % REC. RPD
(ug/kg) (ug/kg)
1,1 DCE ND 10 79 g2 3
TCE ND 10 81 89 =
PCE KD 10 74 81 7
Benzene ND 10 87 g2 5

q‘? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pleasanton, CA 34566 » Tel: 510-846-3188 » FAX: 510-846-1236



QUALITY CONTROL DATA

CLIENT: Dames & Moore
PROJECT: Ahmanson PCE
CONTROL NO: N9206-05
METHOD EPA 8010
MATRIX: Soil
SAMPLE ID: N9206-05-15
SAMPLE AMOUNT DUP.
COMPOUND RESULTS SPIKED % REC. %2 REC, RPD
(ug/kg) (ug/kg)
1,1 DCE ND 10 82 82 4]
TCE ND 10 82 84 2
PCE ND 10 79 81 2
Benzene ND 10 89 90 1

q? CKY INC., ENVIRONMENTAL SERVICES, 3942 Valley Ave.. Suite F, Pleasanton. CA 94566 » Tel: 510-846-3188  FAX: 510-846-1236
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APPENDIX C
HEALTH AND SAFETY PLAN
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PCE DELINEATION AND REMEDIATION ALTERNATIVE SELECTION
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PLEASANTON, CALIFORNIA

Job No.: 14943-060-043
LAGUNA . H64 Prepared by: Trish Bondurant
Date: June 3, 1992
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HEALTH AND SAFETY PLAN
PCE DELINEATION AND REMEDIATION ALTERNATIVE SELECTION
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PLEASANTON, CALIFORNIA
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HEALTH AND SAFETY PLAN
PCE DELINEATION AND REMEDIAL ALTERNATIVE SELECTION
LAGUNA OQAKS SITE
PLEASANTON, CALIFORNIA

1.0 SUMMARY

Dames & Moore was retained in December 1989 to characterize site conditions
which were necessary to facilitate site closure at the Laguna Oaks site. The
site had known soil and groundwater contamination in the wvicinity of an
underground storage tank (UST) formerly located at the site. Dames & Moore has
conducted site characterization/remedial activities at the site including
quarterly groundwater monitoring for hydrocarbons and chlorinated solvents,
excavating and stockpiling hydrocarbon-impacted soils found during grading
activities along the Foothill rerouting corridor, and conducting a soil gas
survey to further delineate the extent of tetrachloroethylene (PCE) at the site.

The purpose of the study is to more fully characterize the presence and
distribution of PCE and volatile organic compounds in the subsurface beneath the
site, The data will be used to select a remedial alternative. The scope of
services for characterization and remediation selection will include drilling
five borings in the vicinity of MW-3 to assess the potential source of
contamination.

Results of the geophysical survey conducted on June 3, 1992 indicated the
presence of a pipeline/leach line or other underground linear structure in the
vicinity of the three monitoring wells. Further investigation of this structure
will be initiated before drilling activities commence. To investigate this
object, a trench will be excavated to evaluate if it is the potential source of
PCE contamination. The pipe is expected to be approximately 5-foot deep and 50
to 70 feet long. -

During excavation, soil samples will be collected and analyzed.
Contaminated soil will be stockpiled along the side of the excavation and covered
with a plastic liner.

Skin contact with potentially contaminated soil or water will be minimized
by wearing personal protective clothing (as described in Section 7.0).
Inhalation of vapors during drilling and trenching activities, groundwater
monitoring well installation activities, and soil and water sampling will be
minimized by air monitoring, engineering controls, and the use of respiratory
protection if action levels (see 6.1) are exceeded. Ingestion of contaminsted
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materials will be minimized by good personal hygiene during decontamination
(i.e., thoroughly washing face and hands with socap and water before eating or
drinking).

A Organic Vapor Analyzer (OVA) or equivalent will be used to monitor for
organic vapors. The analyzer will be used on a regular basis, typically every
five to ten minutes, to monitor in the immediate vicinity of the work area. 1f
readings exceed an average of 10 ppm for more than one minute, monitoring in the
operator’s breathing zone (OBZ) of the person working nearest the boringor trench
will start immediately, and personnel will don protective clothing as described
in Section 7.0. Additional exposure monitoring and personal protective equipment
criteria are found in Sections 6.0 and 7.0, respectively.
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2.0 APPLI LITY

The purpose of this plan, which was developed specifically for operations
at the Laguna Oaks Site located in Pleasanton, California is to assign
responsibilities, establish personal protection standards and mandatory safety
procedures, and provide for contingencies that may arise while operations are
being conducted at the site. This plan complies with, but does not replace,
Federal Health and Safety Regulations as set forth in 29 CFR 1910 and 1926,
California Health and Safety Regulations as set forth in Title 8, California Code
of Regulations, and guidance established by the California Department of Health
Services. This plan is to be used by Dames & Moore personnel as a supplement to
such rules, regulations, and guidance.

The provisions of the plan are mandatory for all onsite Dames & Moore
employees engaged in hazardous material management activities assoclated with
this project which may involve health and safety hazards.

Changing and/or unanticipated site conditions may require modification of
this site safety plan in order to maintain a safe and healthful work environment,
Any proposed changes to this plan should be reviewed with the Dames & Moore
Division Health and Safety Manager, or his designee, prior to their
implementation. If this is not feasible, the site/project manager may modify the
plan and record all changes in the field log book; under no circumstances will
modifications to this plan conflict with Federal, state, or local health and
safety regulations.

Dames & Moore is providing a copy of this Health and Safety Plan to each
site subcontractor in order to fulfill its obligation wunder 29 CFR
1910.120(b)(15) to inform subcontractors of site hazards. Each Dames & Moore
subcontractor is to provide a Health & Safety Plan that addresses the activities
of its employees relative to this project.

LAGUNA2 . H66 3



v
. i 1

3.0 FACILITY BACKGROUND/WORK PLAN

3.1 SITE HISTORY

Dames & Moore was retained in December 1989 to characterize site conditions
which were necessary to facilitate site closure at the Laguna Oaks site in
Pleasanton, California. The site had known soil and groundwater contamination
in the vicinity of an underground storage tank (UST) formerly located at the
site. During grading activities at the site, hydrocarbon-impacted soils were
found along the Foothill rerouting. Dames & Moore has conducted site
characterization/remedial activities at the site including quarterly groundwater
monitoring for hydrocarbons and chlorinated solvents, excavating and stockpiling
hydrocarbon-impacted soils found during grading activities along the Foothill
rerouting corridor, and conducting a soll gas survey to further delineate the
extent of tetrachlorcethylene (PCE) at the site.

‘3.2 PURPOSE AND SCOPE OF WORK

The purpose of the study is to more fully characterize the presence and
distribution of PCE and volatile organic compounds in the subsurface beneath the
site. The data will be used to select a remedial alternative. The scope of
services for characterization and remediation selection will include the
following:

o Identify uncertainties in the available site characterization data
to guide the development of a field investigation. This will
include review of pertinent sections of the previous report
including water quality monitoring, a soil gas survey, and other
pertinent information;

o Perform a drilling program to install additional soil borings and
groundwater monitoring wells to further characterize subsurface
conditions beneath the site;

o Use data obtained from field studies to characterize the nature and
extent of subsurface contamination beneath the site in order to use

as input into the remedial actifon plan; and

o Select a remedial alternative for site cleanup.
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The drilling program will be performed to further characterize the lateral
and vertical extent of subsurface contamination at the site. The program will
include soil borings for the purpose of delineating the source of PCE in the
soil, and installing groundwater monitoring wells to delineate the lateral and
vertical extent of the PCE in the groundwater. The drilling program is based on
the assumbtion that the PCE contamination is limited to one water-bearing zome
about 30 to 70 feet deep.

Based on the results of previous soil gas and water quality monitoring the
PCE source appears to be centered in the vicinity of MW-3. Soil gas
concentrations and concentrations in the groundwater are highest in that area.
Dames & Moore will drill five soil borings to a depth of 50 feet. An additional
three soil borings will be drilled in the event that the source is not found in
the subsurface beneath MW-3. Soil samples will be screened in the field with an
organic vapor analyzer (OVA) in order to select samples for laboratory testing
for PCE concentrations,

Results of the geophysical survey conducted on June 3, 1992 indicated the
presence of a pipeline/leach line or other underground linear structure in the
vicinity of the three monitoring wells. Further investigation of this structure
will be initiated before drilling activities commence. To investigate this
object, a trench will be excavated to evaluate if it is the potential source of
PCE contamination. The pipe {s expected to be approximately 5-foot deep and 30
to 70 feet long.

During excavation, soil samples will be collected and analyzed.

Contaminated soil will be stockpiled along the side of the excavation and covered
with a plastic liner.

LAGUNAZ . 856 3



'
3
i
i
i
{
"
1
|
I
i
|
i
i
i
l .
|
!

T R

4.0 PONSIB S

Dames & Mpore will have site safety and health oversight and coordination
responsibilities for Dames & Moore personnel; each subcontractor will be held
accountable for the safe and healthful performance of work by each of their
employees, subcontractor, or support personnel who may enter the site.

The provisions of this health and safety plan along with the applicable
regulations issued by governmental entities will be strictly adhered to by Dames
& Moore.

4.1 PROJECT MANAGER (Dames & Moore)

The Project Manager (PM} shall direct onsite operations. The PM may
delegate all or part of these duties to a properly-qualified Dames & Moore
employee who is designated as the Site Manager. At the site the PM, assisted by
the Site Safety Officer (550), has primary responsibility for: '

1, Seeing that appropriate personal protective equipment and
monitoring equipment is available and properly utilized by all
onsite Dames & Moore (D&M) persomnnel;

2. Establishing that D&M personnel are aware of the provisions of this
plan, are instructed in the work practices necessary to ensure
safety, and are familiar with planned procedures for dealing with
emergencies;

3. Establishing that all D&M onsite personnel have completed a minimum
of 40 hours of health and safety training and have appropriate
medical clearance as required by 29 CFR 1910.120, and have been fit
tested for the approprlate respirators;

4, Seeing that D&M personnel are aware of the potential hazards
associated with site operations;

5. Monitoring the safety performance of all D&M personnel to see that
the required work practices are employed;

6. Correcting any D&M work practices or conditions that may result in
injury or exposure to hazardous substances;
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Preparing any accident/incident reports for D&M activities (see
Section 13.0);

Seeing to the completion of Plan Acceptance forms by Dames & Moore
personnel (See Attachments);

Halting D&M site operations, if necessary, in the event of an
emergency or to correct unsafe work practices; and

Reviewing and approving this project health and safety plan.

4.2 SITE SAFETY OFFICER (Dames & Moore)}

The Site Safety Officer's (SS0) duties may be carried out by the PM or
other Dames & Moore site manager. The 5SO, unless specifically directed by this
HSP, does mot offer or otherwise provide health and safety guidance to any
subcontractor unless there is an imminent endangerment to personnel, in which
case guidance is to be directed to the SSR only. The SSO:

Implements project Health and Safety Plans, and reports any
deviations from the anticipated conditions described in the plan to
the PM, and, if necessary, the DHSM.

Determines that monitoring equipment Is used properly by D&M
personnel and is calibrated in accordance with manufacturer's
instructions or other standards, and that results are properly
recorded and filed. (See Attachments for Daily Calibration Check
Sheet) .

Checks with the OSC or DHSM to see that assigned D&M personnel have
current Fit-For-Duty medical and training authorizationms. '

Assumes any other duties as directed by the PM or DHSM.

Identifies all D&M personnel with special medical problems (e.g.,
allergfes, perforated eardrum, etc.).

Conducts daily safety meetings and completes the Site Safety
Briefing Report (see Attachments).

P e L
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Provides ongding review of the protection level needs as project
work {s performed, and informs the PM of the need to
upgrade/downgrade protection levels as appropriate.

i

8. Sees that decontamination procedures listed in Section 10.0 are
followed by D&M personnel.

9. Establishes monitoring of D&M personnel and records results of
exposure evaluations.

10. Halting D&M site operations, 1if necessary, in the event of an
emergency or to correct unsafe work practices.

11. Reviews and approves this project health and safety plan.
4.3  WESTERN DIVISION HEALTH AND SAFETY MANAGER (Dames & Moore)
The Western Division Health and Safety Manager (DHSM) shall:

1. Determine the need for periodic audits of the operation to evaluate
compliance with this plan.

2. Provide health and safety support as requested by the SSO and PM.
4.4 PROJECT PERSONNEL (Dames & Moore)

Project persomnel involved In onsite Investigations and operations are
responsible for:

1. Taking all reasonable precautions to prevent injury to themselves
and to their fellow employees.

2. Performing only those tasks that they believe they can do safely,
and immediately reporting any accidents and/or unsafe conditions to
the S50 or PM.

3. Implementing the procedures set forth in the Health and Safety

Plan, and reporting any deviations from the procedures described in
the Plan to the S50 or PM for action.
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4, Notifying the PM and 5S0 of any special medical problems (i.e.,
allergies) and seeing that all onsite D&M personnel are aware of
any such problems.

5. Reviews project health and safety plan and signs acceptance form.
4.5 SUBCONTRACTOR'S SAFETY REPRESENTATIVE

Each subcontractor is requested to designate a Subcontractor's Safety
Representative (SSR), who is the subcontractor supervisor. The SSR 1is
responsible for the safe and healthful performance of work by his work force and
subcontractors. During the subcontractor’s activities onsite, the SSR will
perform continuing work area inspections, and conduct safety meetings and safety
orientations for all new employees. The SSR will attend periodic safety meeting
with the S5850. The SSR will alsc investigate accidents and overexposures
involving subcontractor personnel.

LAGURAZ . Hé6 9




A

5.0 JOB HAZARD ANALYSIS

Previous investigations indicate that tetrachloroethylene (PCE) is the
constituent of concern during drilling and excavation activities. Other
contaminants have been found onsite and could potentially be found during this
investigation. Those contaminants include; diesel, total petroleum hydrocarbons,
benzene, toluene, ethyl benzene, and xylene.

Physical hazards at this work site include those associated with:

heat stress;

slip-trip-fall type of accidents;

back injuries due to Improper lifting;

being caught in or struck by moving equipment;

electrocution or explosion hazards associated with drilling and
excavation activities, such as contact with overhead or underground

o 0 0 QO

power lines or pipelines,
5.1 HEAT STRESS RECOGNITION AND CONTROL

The wearing of Personal Protective Equipment (PPE) can place a hazardous
waste worker at considerable risk of developing heat stress. This can result in
health effects ranging from transient heat fatigue to serious illness or death.
Heat stress is caused by a number of interacting factors, including environmental
conditions, clothing, work load, and the individual characteristics of the
worker. Because heat stress is probably one of the most common (and potentially
serious) illnesses at hazardous waste sites, regular monitoring and other
preventive precautions are vital.

Heat stress monitoring should commence when personnel are wearing PPE,
including Tyvek-type coveralls, and the ambient temperature exceeds 70°F. If
standard work garments {cotton coveralls) are worn, monitoring should commence
at BS°F. Heat stress monitoring and control guidance can be found in the
Attachments.

5.2 CHEMICAL HAZARDS
From an occupational health standpoint, given that any potential exposure
to site personnel will be only for a short period of time (intermittent for

several days), the levels of contaminants detected by previous site
investigations should not represent a significant concern. However, the site is
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still under investigation, so the potential for exposure to elevated levels of
these contaminants may exist. Overviews of the hazards assoclated with exposure
to the chemicals found onsite to date are presented below in terms of the
following types of occupational exposure limits:

PEL - Permissible Exposure Limit

C - Ceiling

TLV - Threshold Limit Value
TLV-STEL - Short Term Exposure Limit

OSHA Permissible Exposure Limits (PELs} and ACGIH Threshold Limit Values
(TLVs), time weighted averages (TWAs) are defined as concentrations for an 8-hour
work day, 40-hour work week to which almost all workers can be repeatedly exposed
without suffering adverse health effects.

Short Term Exposure Limit (STEL) is defined as the concentration to which
workers can be exposed for short time periods without irritation, tissue damage,
or narcosis sufficient to likely cause impairment of self-rescue or precipitate
accidental injury. The STEL is a 15-minute time-weighted average that should not
be exceeded at any time during the work day.

_ A ceiling value (c) is a concentration that should not be exceeded at any
time In any work day.

Perchlorcethylene (T oroethylene; PCE: Per
PEL = 25 ppm TLV = 50 ppm TLV/STEL = 200 ppm

PCE is a central nervous system depressant, with symptoms such as
headache, nausea, dizziness and fatigue appearing at concentrations above
200 ppm. Eye and mucous membrane irritation can occur with exposures
above 100 ppm. There is potential for liver injury with chronic exposure
to higher concentrations. PCE is considered to be a probable human
carcinogen, and is known to the State of California to cause cancer under
the criteria of Proposition 65. Its mean odor threshold of 47 ppm gives
it marginal warning properties. PCE’s jonization potential is' 9.32 eV.

LAGUNAZ . H66 11
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Diesel Fuel (Fuel Qil)

Diesel fuel is mildly toxic by ingestion. When inhaled, many of the
constituents function as central nervous system depressants, with
characteristic symptoms (headaches, nausea, dizziness, incoordination, and
vomiting). Diesel fuel has been shown to be a strong skin irritant.

Few chronic inhalation or ingestion studies of the toxic effects of diesel
vapors/fuels are available. Skin painting studies of experimental animals
suggest the potential for weak tumor-producing activity.

Because diesel fuel is a complex mixture of varying proportions of
hydrocarbons, a mean odor threshold has not been determined.

Benzene
PEL = 1 ppm PEL/STEL = 5 ppm TLV = 10 ppm
{0.1 ppm pending)
Benzene is a central nervous system depressant. Symptoms include

headache, nausea, tremors, and fatigue, but these typically do not occur
until exposure concentrations are in excess of 150 ppm, There Iis
significant evidence that chronic exposures are carcinogenic causing a
progressively malignant disease of the blood-forming organs (leukemia).
Benzene Is known to the State of California to cause cancer under the
criteria of Proposition 65. Benzene is poorly absorbed through intact
skin, but contact with 1iquid benzene may cause blistering and dermatitis.
Benzene vapors can cause transient eye irritation. The mean air odor
threshold for benzene is 34 ppm, which yields unsatisfactory warning
properties. Benzene's ionization potential (IP) is 9.25 eV.

Toluene
PEL/TLV = 100 ppm STEL = 150 ppm
Toeluene 1is a central nervous system depressant. Symptoms include

headache, nausea, dizziness and fatigue, but such symptoms typically do
not occur at exposures below 200 ppm. Repeated and prolonged contact with
liquid toluene may cause drying of the skin and dermatitis. Mild,
transitory eye irritation may be experienced with exposure to vapors above
200 ppm. Toluene is not considered carcinogenic. ACGIH has proposed to
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lower the TLV to 50 ppm. Toluene's mean odor threshold is 3 ppm, which
gives it good warning properties. Toluene's ionization potential (IP) is
8.82 eV, and its vapor pressure is 22 mm Hg.

PEL/TLV = 100 ppm

Ethyl benzene is an eye and mucous membrane irritant at levels well above
the TLV. Liquid ethyl benzene is a signififcant skin irritant, and can
cause defatting and blistering with repeated exposures. Vapor can cause
transitory eye irritation at concentrations above 200 ppm. Ethyl benzene
is not considered carcinogenic. The mean odor threshold is 0.5 ppm, which
gives it good warning properties. Ethyl benzene's ionization potential
is 8.76 Ev, and its vapor pressure is 10 torr.

Xylene (o-, m-, p-isomers)
PEL/TLV = 100 ppm STEL = 150 ppm

Xylene is an eye, nose and throat irritant at concentrations nearing 200
ppm. At higher concentrations, it is a central nervous system depressant,
with symptoms including nausea, fatigue, and headaches. Liquid xylene
acts on the skin as an irritant and can cause dermatitis. Exposure to
vapor can cause eye irritation. Xylene is not considered carcinogenic.
Xylene’s mean odor threshold is 1 ppm, which gives it good warning
properties. The lonization potential for the Xylene isomers are 8.56,
8.56, and 8.44 Ev, respectively, and the vapor pressures range from 7 to
2 mm Hg.

The following potential exposures may exist at the site:

(") Skin contact with contaminated materials (soil, water);

o Inhalation of vapors or particulates; and

] Ingestion of contaminated materials, especially if poor personal
hygiene is practiced. :
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Skin contact with potentially contaminated soil or water will be minimized
by the use of personal protective clothing (as described in Section 7.0).
Inhalation of vapors or particulates during the drilling process, or during soil
or water sampling will be minimized by air monitoring and the use of engineering
controls and respiratory protection if action levels (see 6.1) are exceeded.
Ingestion of contaminated materials will be minimized by the use of appropriate
ﬁersonal hyglene procedures during decontamination (i.e., thoroughly washing face
and hands with soap and water after leaving the work area and prior to eating or
drinking).

5.3 NOISE HAZARDS

The primary noise hazard at this site is from the drilling and excavation
equipment. Previous surveys indicate that such equipment may produce continuous
and impact noise at or above the action level of 85 dBA. All D&M personnel
within 25 feet of operating equipment shall wear hearing protective devices
(either muffs or plugs). Personnel will wash their hands with scap and water
prior to inserting ear plugs to avoid initiating ear infections.

5.4  HAZARD COMMUNICATION

Materials which are considered hazardous materials under the OSHA Hazard
Communication Standard may be used during this project for decontamination or
equipment calibration purposes. In accordance with the Dames & Moore Hazard
Communication Program, the MSDSs for the hazardous materials listed below are
included in the attachments. The S$S0 will make copies of these MSDSs availsable
to any subcontractors (i.e. excavators) on this project.

o TSP or Alconox (decontamination}
o Methane (calibration)

5.5 HEAVY EQUIPMENT

Operation of heavy equipment in drilling, excavating or other activities
presents potential physical hazards to persormel. The following precautions
should be observed whenever heavy equipment is in use:

o Personal protective equipment (PPE) such as steel-toed shoes,

safety glasses or goggles, and hard hats should be worn whenever
such equipment is present.
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Personnel should at all times be aware of the location and
operation of heavy equipment, and take precautions to avoid getting
in the way of 1its operation. HNever assume that the equipment
operator sees you; make eye contact and use hand signals to inform
the operator of your intent.

Traffic safety vests are required for D&M personmnel working near
mobile heavy equipment, such as backhoes and other excavators.

Never walk directly in back of, or to the side of, heavy equipment
without the operator’s knowledge.

When an equipment operator must operate in tight quarters, the
equipment subcontractor should provide a person to assist in
guiding the operator’'s movements.

Keep all non-essential personnel out of the work area.

All heavy equipment that is used in the exclusion zone should
remain in that zonme until its task is completed. The equipment
subcontractor should completely decontaminate such equipment in the
designated equipment decontamination area as required.

5.6 EXCAVATION SAFETY

Site personnel are prohibited from entering any trench or excavation that
is deeper than five feet on the site that is not shored, sloped or benched in
accordance with Cal-OSHA regulations at 8 CCR 1541. A copy of this regulation
is provided in Attachment L. For personnel to enter an excavation that is deeper
than five feet, the following must be accomplished:

Excavation protection (benching, sloping or shoring) must be
provided in accordance with 8 CCR 1541.

The Dames & Moore Cal-0SHA Trenching and Excavation Permit must be
activated from the Sacramento Cal-OSHA District Office.

All other applicable aspects of the Cal-OSHA Trenching and
Excavation regulations at 8 CCR 1541 and 1542 must be followed.

15
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6.0 [EXPOSURE MONITORING PLAN

Heat stress, noise, and chemical exposures may be encountered at this site.
Heat stress monitoring and prevention is addressed in Section 5.1. Noise levels
will not be monitored; D&M personnel will wear hearing protection as described
in Section 5.3.

6.1 CHEMICAL EXPOSURE MONITORING

The field instrumentation described in this subsection has been
specifically selected for the contaminants that may be reasonably anticipated to
be encountered during the course of this project. Selection factors include
anticipated airborne concentrations, potential interferences, 1ionization
potentials, instrument sensitivity, and occupational exposure limits. The action

‘levels described below are established with the expectation that these specific

instruments will be used, DO NOT SUBSTITUTE INSTRUMENTS WITHOUT THE CONSENT CF
THE HSP PREPARER OR THE DHSM,

A Organic Vapor Analyzer (OVA) will be used to monitor for hydrocarbon
vapors. The analyzer will be used on a regular basis, typically every five to
ten minutes, to monitor in the immediate vicinity of the borehole, groundwater
monitoring well, trench, and cuttings adjacent to the borehole. If readings
exceed an average of 10 ppm for more than one minute, monitoring in the
operator’s breathing zone (OBZ) of the person working nearest the boring,trench
or groundwater monitoring well will start immediately, and persomnel will don
protective clothing as described in Section 7.0.

An OBZ reading above 10 ppm for more than one minute will require the use
of half-face respirators with organic vapor cartridges. An OBZ reading above 50
ppn for more than one minute will require the use of full-face respirators with
organic vapor cartridges. If the OVA reads more than 200 ppm instantaneously (>5
seconds) or 100 ppm for more than one minute, work will stop, and workers will
move upwind while the vapors dissipate; if elevated levels remain for more than
five minutes, the boring or trench will be covered with clean soil, plastic
sheeting, or foam, and the DHSM, HSP Preparer or PM will be contacted for further
guidance. ‘ .

LAGUNAZ .H66 16
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A summary of the response criteria is presented below.

(OBZ -

? Analyzer Reading¥

Operator’'s Breathing Zone)

Location

Time Period

=]

< 10 ppm Borehole/, = | @ -es------- Continue periodic
monitoring well/ monitoring.
trench/ work
area
> 10 ppm Borehole/ >1 minute Monitor OBZ; don i
menitoring well/ protective clothing
trench/ work as described in 7.0;
area establish work zones
described in 8.1.
< 10 ppm gBZ | mmeemmeee- No respirators
required.
> 10 ppm 0B2 >1 minute Half-face
respirators with
organic vapor
cartridges;
establish decon area
as described in 9.0,
> 50 ppm OBZ >1 minute Full-face
respirators with
organic vapor
cartridges.
> 100 ppm 0BZ >1 minute Stop work; move
upwind while vapors
OR dissipate., If
elevated levels
> 200 ppm 0BZ remain, cover boring
instantaneous or trench and

evacuate upwind and
notify DHSM or PM.

* above background readings
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6.2  BACKGROUND READINGS

"All direct-reading instrument readings will be evaluated relative to
background readings, not "meter zero". Prior to the start of work at each shift,
and whenever there is a significant shift in wind direction, instrument readings
will be obtained upwind of the site work zone in order to determine the level of
"background® readings from 1local vehicle traffic, emissions from nearby
operations unrelated to the site, etc., Site readings will be evaluated against
these background readings (i{.e., if an action level is listed as 20 ppm, it is
evaluated as 20 ppm above background)}.

6.3 DATA LOGGING

All exposure monitoring data, inecluding background readings, will be logged
in the field log book. The results of daily instrument calibrations can either
be logged on the form provided in the Attachments or in the field log book. All
monitoring instruments will be calibrated, in accordance with the manufacturer’s
instructions or the guidance found in the Attachments, prior to the start of each
shifc. Calibration should also be performed when Inconsistent or erratic
readings are obtained. If an fnstrument cannot be calibrated to specification,
or becomes otherwise {noperable, all Invasive site work (i.e., excavating) will
cease until the instrument is appropriately repaired or replaced; the PM, DHSM
or HSP Preparer should be contacted for further guidance.

6.4 DUST CONTROL

If drilling operations generate sustained visible dust, a water mist will
be applied to reduce dust generation. If the mist is not effective in reducing
dust generation, personnel will don respirators (half-face or full-face as
appropriate for analyzer readings) with combination organic vapor-HEPA cartridges
(such as MSA’s GMC-H cartridges).

The sand and portland cement which may be used in groundwater momitoring
well construction may contain free silica (quartz). Airborne exposure to silica
dust may occur during handling of these materials. Half-face respirators with
HEPA cartridges should be worn for those sand handling operations where there is
a reasonable possibility for exposure to sustained airborne dust from the pouring
and mixing of dry sand and portland cement.
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7.0 PERSONAL PROTECTIVE EQUIPMENT

Minimum Protective Equipment for Site Persommel:

o Hardhat
o Safety glasses
o Steel-toed boots

Work/Exclusion Zone Requirements:

Hardhat

Eye protection (face shield or safety glasses)
Chemical-resistant steel-toed boots

Ear protection in vicinity of heavy equipment
Cotton coveralls (optional)

o o 0 o o

1f analyzer reading greater than 10 ppm above background in work area for
more than one minute, add:

] Tyvek coveralls
0 Nitrile gloves
o Surgical latex or vinyl gloves (inner)

If analyzer reading greater than 10 ppm above background in OBZ for more
than one minute, add:

o Half-face respirator with organic vapor cartridges

If analyzer reading greater than 50 ppm above background in OBZ for more
than one minute, add:

o Full-face respirator with organic vapor cartridges
If potential for liquid contact {i.e., well development and sampling}:

o Use poly-coated Tyvek coveralls in place of uncoated Tyvek

LAGURAZ2.B66 19
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7.1 LIMITATIONS OF PROTECTIVE CLOTHING

The protective egquipment ensembles selected for this project are
anticipated to provide protection against the types and concentrations of
hazardous materials that may potentially be encountered during field operations.
However, no protective garment, glove or boot {s resistant to all chemicals at
any concentration; in fact, chemicals may continue to permeate or degrade a
garment even after the source of contamination is removed.

In order to obtain optimum usage from PPE, the following procedures are to
be followed by all Dames & Moore personnel:

o When using disposable coveralls, don a clean, new garment after
each rest break or at the beginning of each shift;

o Inspect all clothing, gloves and boots both prior to and during use
for:

- Imperfect seams

- Non-uniform coatings

- Tears

- Poorly functioning closures

o Inspect reusable garments, boots and gloves both prior to and
during use for:

- Visible signs of chemical permeation such as swelling,
discoloration, stiffness or brittleness

- Cracks or any signs of puncture or abrasion

Any reusable pgarments exhibiting any such characteristics will be
discarded.

7.2 DURATION OF WORK TASKS
The duration of work tasks in which personnel use PPE ensembles that
include chemical protective clothing (including uncoated Tyvek) will be

established by the SSO, Variables to be considered include ambient temperature
and other weather conditions, the capacity of individual personnel to work in the
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required level of PPE in heat and cold, and the limitations of specific PPE
ensembles. The minimum rest breaks are as follows:

o Fifteen minutes midway between shift startup and lunch
o Lunch break (30 te 60 minutes)
o Fifteen minutes midway between lunch and shift end

Rest breaks are to be taken in the support zone or other clean area after
personnel have completed the decontamination process, including socap and water
wash of hands and face, Additional rest breaks will be scheduled according to
heat stress monitoring protocols as described in the Attachments.
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8.0 SITE CONTROL
8.1 GENERAL

Barricades and barricade tape should be used to delineate a work zone for
safety purposes around the work area. The barriers should be set in a 25 foot
radius (as practical) around the work area to provide sufficient maneuvering
space for personnel and equipment. A short piece of barricade tape can be
affixed to a secure upright to serve as a wind-direction tell-tale. A five foot
opening in the barricades at the support zone (upwind of the work area) will
serve as the personnel and equipment entry and exit point. The personnel
decontamination station will be established at this point if formal
decontamination procedures are required (see 9.0). All entry to and exit from
the work area will be made at this opening in order to control potential sources
of contamination and leave contaminated soil and debris in the work area.

The PM or $80 will determine an upwind evacuation area prior to each shift,
and all personnel will be notified of its location. A horn or other signalling
device will be used to signal an evacuation in the event of an emergency. Three
blasts of the horn will be the signal to immediately stop work and proceed to the
evacuation area.

The SSO will see that all site visitors sign the visitors’' log and that all
Dames & Moore personnel who enter the work zone do so only after presenting
evidence of both their participation in a medical surveillance program and
completion of health and safety training programs that fulfill the requirements
of this plan.

The $SO will provide site hazard and emergency action information to all
site visitors before they enter the site; this can be done by providing a copy
of this SSP to the visitor.

8.2 VWORK ZONES
If OVA readings exceed the first criteria in Section 6.1, requiring the use
of chemical protective equipment, work zones must be established as described

below. This criteria is 10 ppm above background for more than one minute in the
work area.
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o Exclusion Zone - a 25 foot (as practical) circle around the work area will
be defined before work starts. The encircled area will constitute the "Exclusion
Zone", This zone is where potentially hazardous contaminants and physical
hazards to the workers will be contained. Full personal protection will be
required in this area. Plastic sheeting (visqueen) and/or tarps may be used as
necessary to control cuttings spilled to the ground during drilling operations.
The size of the Exclusion Zone may be altered to accommodate site conditions and
to ensure contaminant containment.

o Contamination Reduction Zone (CRZ) - a corridor leading from the Exclusion
Zone will be defined, and will lead from the work area to a break area. All
decontamination activities will occur in the CRZ. A waste container will be
placed at the end of the corridor so contaminated disposal equipment can be
placed inside and covered. Surface/soil contamination in this area should be
controlled using plastic sheeting. No Dames & Moore personnel will be permitted
into the Contamination Reduction Zone or Exclusion Zone unless they are in full
compliance with the requirements of this Plan.

o Support Zone - a Support Zone, the outermost part of the site, must be
defined for each field activity. Support equipment is located in this
uncontaminated or clean area. Normal work clothes are appropriate within this
zone., The location of this zone depends on factors such as accessibility, wind
direction (upwind of work area), and resources (i.e., roads, shelter, utilities).
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9.0 DECONTAMINATION PROCEDURES

If the OVA readings indicate respirator use (10 ppm over background in the
0BZ for more than one minute), the following steps will be followed whenever
personnel leave the exclusion zone/work area:

1. Remove all equipment, sample containers, and notes to the CRZ.
Obtain decontamination solutions and decon the shovels, auger
flights, etc. by brushing them under a water rinse. A high-
pressure steam cleaner may also be used for decon. All waste and
spent decon solutions will be properly contained.

2. Scrub boots and gloves with a stiff bristle brush and water.
Washtubs and chairs will be provided.

3. Remove outer gloves (and boot covers, if used).

4, Remove Tyvek coverall; discard in provided container.
5. Remove hardhat and eye protection.

6. Remove respirator.

7. Remove inner gloves.

8. Wash hands and face.

The decontamination area will be covered with plastic sheeting which will
be replaced when torn or heavily solled, and at the end of each shift. A
schematic of a "Minimum Layout of Personnel Decontamination Station" is provided
in the Attachments for reference.

Each worker will be responsible for cleaning, sanitizing and storing their
own respirator in accordance with manufacturer’s guidance (i.e., washing in warm
water and detergent or sanitizing solution, air drying, and storing in a plastic
storage bag; see Attachments). Cartridges will be changed as soon as
breakthrough occurs (detection of organic vapor odor while wearing the
respirator) and at the end of each shift. Respirators will be kept in storage
bags or boxes when not In use.
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All spent decontamination fluids (rinse waters, etc.) shall be handled as
directed by the PM and in accordance with relevant regulations.

9.1  SANITATION

Potable water will be made available at the site, either from a pressurized
source or commercially-available bottled water. Drinking cups will be supplied
so persomnel will neither drink directly from the source of water nor have to
share drinking cups. Sources of non-potable water shall be clearly labeled as
such.

Unless toilet facilities are available on site or transportation is readily
available to transport personnel to nearby (within five minutes) toilet
facilities, portable toilet facilities, such as chemical toilets, will be
provided on site,

Washing facilities will be provided on site, and will be located in the
decontamination area or the support area. Soap, clean water, wash basins and
single-use towels will be available for personnel use.

9.2 DECONTAMINATION-MEDICAL EMERGENCIES

In the event of physical injury or other serious medical concerns,
immediate first-aid is to be administered in lieu of further decontamination
efforts.

See Emergency Decontamination chart for a decision tree for emergency
decontamination.

9.3 DECONTAMINATION OF TOOLS

When all work activities have been completed, contaminated tools used by
D&1 personnel will be either completely decontaminated or properly disposed as
hazardous waste,

It is expected that all tools will be constructed of non-porous, non-
absorbent materials. This will aid the decontamination process. Any tool, or
part of a tool, which is made of a porous/absorbent material will be discarded
and disposed of as a hazardous waste if it cannot be properly decontaminated.
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Tools will be placed on a decontamination pad or into a bucket and
thoroughly washed using a soap solution and brushing, followed by a fresh water
rinse. All visible particles are to be removed before the tool is considered
clean,

At the direction of the DHSM, the 5SSO may periodically take swipe samples

from decontaminated tools for analysis to evaluate the effectiveness of this
program. ‘
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10.0 SAFE WORK PRACTICES

10.1 GENERAL

LAGUNAZ . Bé6

Eating, drinking, chewing gum or tobacco, and smoking are
prohibited in the contaminated or potentially contaminated area or
where the possibility for the transfer of contamination exists.

All personnel will enter designated work areas only through the
contamination reduction zone {CRZ). All personnel leaving an
exclusion/work zone must exit through the CRZ and pass through the
decontamination station as described in 9.0.

Personnel will wash their hands and face thoroughly with socap and
water prior to eating, drinking or smoking.

Avoid contact with potentially contaminated substances. Do not
walk through puddles, pools, mud, etc. Avoid, whenever poussible,
kneeling on the ground, leaning or sitting on equipment or ground.
Do not place monitoring equipment on potentially contaminated
surfaces (i.e., ground, etc.).

All field crew members should make use of their senses to alert
them to potentially dangerous situations In which they should not
become involved (i.e., presence of strong, irritating or nauseating
odors),

Only those vehicles and equipment required to complete work tasks
should be permitted within the exclusion/work zone {excavators and
similar items). All non-essential vehicles should remain within
the support zone.

Containers, such as drums, will be moved only with the proper
equipment and will be secured to prevent dropping or loss of
control during transport.

Field survey instruments, such as OVAs and HNus, will be covered

with plastic or similar covering to minimize the potential for
contamination.
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No matches or lighters will be permitted in the work area/exclusion
zone or contamination reduction zone,

Contaminated protective equipment, such as respirators, hoses,
boots and disposable protective clothing, will not be removed from
the work area/exclusion zone or decontamination area until it has
been cleaned, or properly packaged and labeled.

Prevent, to the extent possible, spillages. In the event that a
spillage occurs, contain liquid if possible.

Prevent splashing of the contaminated materials.

Field crew members shall be familiar with the physical charac-
teristics of investigations, including:

-] Wind direction {n relation to contaminated area;

0 Accessibility to equipment and vehicles;

o Communications;

o Hot zone (areas of known or suspected contamination);
o Site access; and

o Nearest water sources,

The number of personnel and equipment in the contaminated area
should be minimized but only to the extent consistent with
workforce requirements of safe site operations.

All wastes generated during Dames & Moore and/or subcontractor
activities at the site will be disposed of as directed by the PM.

All personal protective equipment will be used as specified and
required.

The buddy system will be used at all times when performing sampling

for hazardous material when the first action level criteria has
been exceeded or when working in remote areas,
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18. Personnel are to immediately notify the S50 or Site Manager if any
indications potential explosions, or wunusual conditions are
- observed.

10.2 SAMPLING PRACTICES

For all sampling activities, the following standard safety procedures shall
be employed;

1. All sampling equipment should be cleaned before proceeding to the
site.

2, At the sampling site, sampling equipment should be cleaned after
each use.

3. Work in "cleaner" areas should be conducted first where practical.

4. All unauthorized personnel will remain outside exclusion zones at
all times,

10.3 HEALTH AND SAFETY EQUIPMENT LIST

Hardhats

Safety glasses

Ear plugs or muffs

Tyvek and polycoated Tyvek coveralls
Chemical resistant steel-toed boots
Work gloves *

Nitrile gloves

Surgical vinyl inner gloves

Plastic sheeting (visqueen)

55 gal 17.H drums (for contaminated solids) and 17-E drums (for liquids)*
Drum liners

Barricade tape and barricades

Wash tubs and scrub brushes

Decon solution (i.e., TSP)

Folding chairs *

5 or 10 gal portable eyewash *
Respirator sanitizing equipment *
First Aid kit

Drinking water
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Gatorade or similar drink

Type ABC fire extinguishers

Half-face and full-face respirators (NIOSH/MSHA approved)
Organic vapor cartridges

Organic Vapor Analyzer (OVA) and calibration kit

Garden sprayer

Compressed gas horn *

Duct tape

* optional

' . ]
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11.0 EMERGENCY RESPONSE PLAN

It is Dames & Moore's policy to evacuate personnel from areas involved in
hazardous material emergencies and to summeon outside assistance from agencles
with personnel trained to deal with the specific emergency. This section
outlines the procedures to be followed by Dames & Moore personnel in the event
of a site emergency. These procedures are to be reviewed during the onsite
safety briefings conducted by the SS0.

In the event of a fire or medical emergency, the following numbers can be
called for assistance:

Fire: 911
Ambulance: 911
Hospital: Valley Memorial Hospital

1111 E. Stanley Boulevard
Livermore, California
(510) 447-7000

Police: 911

From the site turn left on Foothill them turn left of Sunol Boulevard,
right on First Street, and right on Stanley. The hospital is located at 1111 E.
Stanley Blvd.

Paramedics should be summoned in the event of a serious injury; they will
arrange to transport the victim to the nearest appropriate facility. A first aid
kit will be available at the site for use in case of minor injuries. If direct
contact with contaminants occurs, affected skin areas should be washed
jmmediately with soap and water,

In the event of serious trauma or unknown chemical exposure, the employee
should be stabilized by one group of employees while the emergency phone number

list is consulted and an ambulance immediately requested.

Workers with suspected back or neck injuries are NOT to be moved until
professional emergency assistance arrives.

At least one person at the site will have current certification in First
Aid and CPR.
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11.1 PLACES OF REFUGE

In the event of a site emergency requiring evacuation, all personnel will
evacuate to a pre-designated area located in the support zone, a safe distance
from the exclusion zone boundary ("hot lines"). The S50 will designate the
assembly area prior to the start of work,

11.2 FIRE

Type ABC fire extinguishers will be available onsite to contain and
extinguish small fires. The local fire department should be summoned {911) in
the event of any fire on site:

11.3 INCIDENT REFORT

In the event of an injury or illness, work is to be stopped until the SSO
and the DHSM (John Danby-Sacramento) have determined the cause of the incident
and have taken the appropriate action, Any injury or illness, regardless of
severity, is to be reported on the accident report form (see Attachments).

11.4 OPERATION SHUTDOWN

Under certain extreme hazardous situations the onsite geologist, 550 or SSR
may request that site operations be temporarily suspended while the underlying
hazard is corrected or controlled. During operation shutdown, all personnel will
be required to stand upwind to prevent exposure to fugitive emissions. The S50
will have ultimate authority for cperations gshutdown and restart.
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12.0 TRAINING AND MEDICAL SURVEILLANCE

All Dames & Moore site personnel will have met the requirements of 29 CFR
1910.120 (e), including:

o Forty hours or initial off-site training or its recognized
equivalent;

o Eight hours of annual refresher training for all personnel;

o Eight hours of supervisor training for personnel serving as Site

Safety Officers;

o Three days of work activity under the supervision of a trained and
experienced supervisor.

All Dames & Moore site personnel are participating in medical surveillance
programs that meet the requirements of 29 CFR 1910.120(£). The FM will maintain
current copies of training certificates and statements of medical program
participation for all site personnel.

In addition, all Dames & Moore site personnel will review this HSP and sign
a copy of the safety plan compliance agreement, which is found in the
Attachments. The PM will maintain these agreements at the site, and forward them
to the DHSM at the conclusion of the operation.

Prior to the start of operations at the site, the $SO will conduct a site
safety briefing, which will include all personnel involved in site operations.
At this meeting, the 550 will discuss:

o Contents of this HSP;

o Types of hazards at the site and means for minimizing exposure to
them;

o The type of monitoring that will be performed;

o Action levels for upgrade and downgrade of personal protective
equipment;

o Personal protective equipment that will be used;
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o Decontamination protocol;

o Site control measures, including safe operating practices and
communication;

o Location and use of emergency equipment; and

o Evacuation signals and procedures.

Subsequent site safety briefings will be conducted prior to each shift to
review pertinent safety issues, discuss any problems, and outline safety aspects
of the shift’s tasks.

For each briefing, the 550 will complete a Site Safety Briefing form (see
Attachments} and submit each on a regular basis to the DHSM.
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13.0 RECORDKEEPING

The PM and SSO are responsible for site recordkeeping. Prior to the start
of work, they will review this plan; if there are no changes to be made, they
will sign the approval form and forward a copy to the DHSM.

All D&M personnel will review the HSP and sign the plan acceptance form in
Attachment A; copies of these forms will be forwarded to the DHSM.

The S50 will conduct a Site Safety Briefing in accordance with Section 12
prior to each shift and have all attendees sign the form in Attachment E; copies
will be forwarded to the DHSM.

Any accident or exposure incident will be investigated and the form in
Attachment C will be completed and forwarded to the office administrative manager
and the DHSM.

All instrument readings and calibrations, PPE use and changes, health and
safety-related issues, and deviations from or problems with this HSP will be
recorded in the Field Log. These portions of the Log will be transmitted to the
DHSM for review at the completion of field operations.

LAGUNAZ . H66 35




i

el

LAGUNA2  H66

ATTACHMENT A

SAFETY PLAN COMPLIANCE AGREEMENT



| . 1 ¢

ATTAC A

SAFETY PLAN COMPLIANCE AGREEMENT
FOR
PCE DELINEATION AND REMEDIAL ALTERNATIVE SELECTION
LAGUNA OAKS SITE
PLEASANTON, CALIFORNIA

Luce ANDERSON

I, ?Qm %A’\f{') , have received a copy of the

Health and Safety Plan for the Project. I have reviewed the plan, understand it,

and agree to comply with all of its provisions. I understand that I could be
prohibited from working on the project for viclating any of the health and safety

requirements specified in the plan.

S1oNED: j D A /D >/ 7 -

(Slgnatur777 A[ / “ (;aé/;) /?L

Firm: Dames & Moeore
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]2 DAMES & MOORE

ACCIDENT/EXPOSURE REPORT
ENPLOYEE WAE DATE OF BIRTH
WOME ADDRESS PHONE NO.
SEX: MALE___ FEMALE____ JOB TITLE SOCIAL SECURITY MO,
OFFICE MO, OFFICE LOCATION DATE OF RIRE
NOURS USUALLY VORKED:  WOLRS PER DAY, HOURS PER VEEK TOTAL NOURS VEEKLY

N

WHERE DIO ACCIDENT OR EXPORME OCCUR? (INCLUDE ADORESS)

COUNTY, QN ENPLOYER’S PREMISEST TES NG,

WHAT UAS EMPLOYEE DGING WMEN IWJURED? (RE SPECIFIC)

WM D10 TNE ACCIDENT OR EXPOSURE OCCIM? (DESCRIBE FULLY)

WHAT STEPS COMD SE TAXEN TO PREVENT SUCH AN OCCURRENCE?

OBJECT OR SUBSTANCE THAT DIRECTLY INMMED EMPLOYEE

OESCRIBE THE INJURY OR ILLNESS PART OF BODY AFFECTED

NAME AND ADDRESS OF PHYSICIAM

1F WOSPITALIZED, NANE AND ADORESS OF HOSPITAL

DATE OF INJURY/ILLNESS TINE OF DAY LOSS OF ONE ON MORE DAY OF WORK? YES/WO____

IF YES-OATE LAST VORKED

HAS EMPLOYEE RETURNED TO WORK?____ _ IF VES-DATE RETURNED DID ENPLOYEE DIE?______  IF YES-DATE
COMPLETED BY (PRINT) SIGNATURE
TILE DATE,

An accident/exposure report must be completed by the supervisor or site safety
officer immediately upon learning of the incident. The complieted report must
be immediately transmitted to the office administrative manager and the
Division Health and Safety Manager.



ATTACHMENT D

PERSONNEL DECONTAMINATION STATION LAYOQUT
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SITE SATETY BRIEFINGS
Job Name__finyn BSii~ waber [ 1713-06) ¢ s
Date__ /2312 Start Time__ [ /© Conpleted _7" (&

site Location_ Yhe X —
Type of Work (General) D01 1 E)g(i\nc\,—, (Cn\,frm " E[a

SATETY ISSUES

Tasks (this shift)_DLCILL = SAWPLE SCiL

ll
Protective Cloth?.ng/l-:quipmnt I*;“gz'd h.gj*s, €l ,g piclec b CM ey 1 /’(zf’
e faer ~llel  "ch oy _omallblle € mmf)

Chenic&)l Hazards
vee - DIex
Physical Hazards_ QUL {1G Lisdt STRESs

Control Methods_ CVA\ ¢ Perotoy 0B 7 Ooech g

- [’nﬂe\ﬁ + hhn\«{'m’ Thed o f)?w{g.g encl Fen
Ye: feet sbogno . -

Special Equipment/Techniques OVin

Nearest Phone Celbilor o/ velicle _
Hospital Name/Address LCLUJ.. : £, 5)(&\-'\?&‘-4 ; ].ik\fe/ncn’é

Special Topics {incidants. ac ons n, ete. )
HU{z«JmL fevtt (yeilel

Print Name

etie URVIS

Meeting conducted by: /P EVER “ 1S

BRIEFING,FRM
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COLD STRESS AND HEAT STRESS GUIDANCE
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Signs

c ORING CONTRO

toms _and First Aid

Heat rash (prickly heat) may result from continuous exposure Co heat or humid

First

air. It appears as red papules (elevated skin lesion), usually in areas
where the clothing is restrictive, and gives rise to a prickly sensation,
particularly as sweating increases. It occurs in skin that is
persistently wetted by unevaporated sweat. The papules may become
infected unless treated.

Aid for Heat Rash - to prevent heat rash: shower after work, dry off
thoroughly, and put on clean, dry underwear and clothes. Try to stay in
a cool place after work. If, in spite of this, you develop heat rash, see
your physician.

Heat Cramps are caused by heavy sweating with inadequate electrolyte replacement.

First

Signs and symptoms include:

o muscle spasms
Q pain in the hands, feet and abdomen
Aid for Heat Cramps - leave the wark area, and rest in a cool, shaded

place. Drink one or two glasses of electrolyte replacement drink, and try
to gently massage the cramped muscle. Once the spasms disappear, you may
return to work; taking adequate breaks and drinking electrolyte
replacement drink should prevent the cramps from returning.

Heat exhaustion occurs from increased stress on various body organs including

inadequate blood circulation due to cardiovascular insufficiency or
dehydration. Signs and symptoms include:

o pale, cool, moist skin
o heavy sweating

o dizziness

o nausea

o fainting

The key here is that the victim is still sweating, so the cooling system
is still working; it’'s just under severe stress. The body core
temperature should still be near normal. It is important to recognize and
treat these symptoms as soon as possible, as the transition from heat
exhaustion to the very hazardous heat stroke can be quite rapid.

First Aid for Heat Exhaustion - leave the work area immediately, go through decon

and remove all chemical protective clothing. Rest in a cool, shaded place
and open your clothing to allow air circulation; lay flat except when
taking fluids. Drink plenty of cooled electrolyte replacement drinks.
Your work is over for the day; do not attempt to return. Medical
assistance should be summoned.
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Heat stroke is the most serious form of heat stress. Temperature regulation
fails and the body temperature rises to critical levels. Immediate action
must be taken to cool the body before serious injury and death occur.
Competent medical help must be obtained. $Signs and symptoms are:

red, hot, usually dry skin
lack of or reduced perspiration
nausea

dizziness and confusion

strong, rapid pulse

coma

o0 0co0O0O0

First Aid for Heat Stress - THIS IS A MEDICAL EMERGENCY! SUMMON MEDICAL
ASSISTANCE IMMEDIATELY! Remove the victim from the work area, perform a
gross decon, and remove all PPE. Have the victim lie down in a cool,
shady area. Attempt to bring the victim’s temperature down by increasing
air movement (electric fan) or placing wetted sheets or towels on them.
Place an ice bag on the victim’s head. The victim must not be sent home
or left unattended without a physician’s specific order.

Heat Stress ventio

The best approach to avoiding heat-related 1llnesses is through preventative heat
stress management. The site manager and site safety officer are responsible for
implementing this program.

Rest areas - a relatively cool, shaded area must be provided for breaks when
ambient temperatures exceed 70°F and workers are wearing chemical
protective clothing (including uncoated Tyvek), or if temperatures exceed
85°F and workers are wearing "Level D" coveralls oxr work clothes. A car
or van is an oven, not a rest area. The rest area should be located in
the support zone adjacent to the contamination reduction zone, situated so
that part of it is in the decon area so workers can take breaks without
going through full decon. If shade is not available, build some: use a
plascic "dining canopy®, which can be obtained at sporting goods stores.
This same type of canopy can be set up to shade personnel performing hand
augering in hot weather.

Liquids - encourage employees to drink cool electrolyte replacement drinks, such
as Gatorade, Squench or Quik-kick (drink), frequently., Plain water is ok,
but replacement drinks are preferred. OSHA prohibits a "community cup”;
use paper cups. Have workers drink 16 ounces of drink before beginning
work, such as in the morning and after lunch. At each break, workers
should take 8-16 ocunces of drink. Don’'t wait until you are thirsty to
drink.

Discourage the use of alcohol during non-working hours, and discourage the
intake of coffee during work hours, as these make heat stress control more
difficult.

Acclimatizatien - this is the preocess by which your body "gets used to"” hot work
environments. This is achieved by slowly increasing workloads. Start at
50 percent capacity on day one, and increase by 10 percent per day; on day
six, you’ll be at 100 percent. You don’'t loose acclimatization over a
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weekend, but it’ll start to decrease after three to four days. If you
don’t do hot work for a week, it i{s gone. You don't have to do full shift
hot work to achieve or retain acclimatization; a minimum of 100 minutes of
continuous hot work exposure per day Is adequate.

Auxiliary Cooling - auxiliary cooling is usually obtained by providing workers

with a specially-designed vest, which is worn under the protective
clothing, but over any underclothing. These wvests typically provide
cooling via one of two methods: the use of ice or other frozen media, or
the use of a vortex cooler. Each method has its advantages and
disadvantages,

The frozen media vest requires a means for freezing the media, and the
media (usually water or "blue fce”) will melt, requiring replacement. It
is reported that frozen media vest usually cool only areas immediately
adjacent to the media itself.

The vortex cooler tends to cool more uniformly. Instead of frozen media,
this vest uses the expansion of compressed air to cool the wearer. The
drawback is the compressed air requirement, but this is negated when the
wearer Is already using an airline respirator supplied by a compressor.
A vortex cooler should not be supplied from air cylinders, as this will
draw down the cylinders rapidly.

Auxiliary cooling should be considered when the following conditions exist:

o Ambient temperature over BQ°F

o Workers wearing impermeable garments (PE Tyvek, Saranex, Chemrel,
etc.)

o It is desirable to have long workshifts with minimum interruption

When the sbove conditions exist, and work is performed in direct sunlight,
auxiliary cooling is mandatory.

Heat Stress Monitoring

For field operations that are part of ongeing site work activities in hot
weather, the following procedures shall be used to monitor the body's
physiological response to heat, and to monitor the work cycle of each site
worker, There are two phases to this monitoring: initial work/rest cycle
determination, and physiological monitoring. The initial work/rest cycle
is used to estimate how long the first work shifts of the day should be.
Heart rate monitoring of each worker will establish the length of the
successive work periods. This monitoring should commence when ambient
(not adjusted) temperatures exceed:

o 70°F for personnel wearing chemical protective clothing, including
Tyvek coveralls

o 85°F for personnel wearing normal work clothes
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Measure the air temperature with a standard thermometer with the bulb shielded
from radiant heat; this yields T (actual). Estimate the fraction of sunshine by
judging what percent time the sun i{s not shielded by clouds that are thick enough
to produce a shadow. 100 percent sunshine - no cloud cover = 1.0; 50 percent
sunshine - 50 percent cloud cover = 0.5; 0 percent sunshine - full cloud cover
= 0.0.

Plug these wvariables into the following equation to determine the adjusted
temperature:

T (adjusted) = T (actual) + (13 x fraction sunshine)

Use the chart below to determine the length of the first work shift. At the
first break, initiate the heart rate monitoring as described in the next section.

INITIAL WORK/MONITORING CYCLES

ADJUSTED TEMPERATURE NORMAL WORK CLOTEES PROTECTIVE CLOTHIKG

90°F (32.2°C) or abovas After sach 45 minutas of work After sach 15 ainutes of work
87.5*-90°F (30.8*-32.2%C) After sach 60 minutes of work Aftar sach 30 minutes of work
82.5-87.5F (28.1*-30.8") After sach 90 minutes of work After each 60 minutss of work
77.5*-82,.5'F (23.3"-28.1C) After each 120 minutes of work After sach 90 minutes of work
72,5*-77.5'F (22.3*-25,37C) After sach 150 minutas of work After each 120 minutes of work
Heart Rate Monitoring

Heart rate (HR) should be measured by radial pulse for 30 seconds as early as
possible in the resting period, preferably immediately after decon has been
completed. The HR at the beginning of the rest period should not exceed 110
beats/minute. If the HR is higher, the next work period should be shortened by
33 percent, while the length of the rest period stays the same. If the pulse
rate still exceeds 110 beats/minute at the beginning of the next rest period, the
following work period should be further shortened by 33 percent, while the length
of the rest period stays the same,

Cold Stress

Exposure to cold working conditions can result in cold stress (hypothermia)
and/or injury (frostbite) to hands, feet, and head. Hypothermia can result when
the core body temperature drops below 36°C (96.8°F) Lower body temperature will
very likely result in dizziness, drowsiness, disorientation, slurred speech, or
loss of consciousness, with possible fatal consequences. Pain in the extremities
may be the first warning of danger to cold stress. Shivering develops when the
body temperature has fallen to 35°C (95°)F.
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Hypothermia can be brought on by exposure to cold air, immersion in cold water,
or a combination of both. Wind chill factor, the cooling power of moving air,
is a critical factor in cold stress. The following table is an equivalent chill
(ec) temperature chart relating actual air temperature to ec temperature at
various wind speeds.

Adequate insulating clothing must be worn by workers if work is performed in ec
temperatures below 4°C (40°F). At ec temperatures of 2°C (35.6°F or less},
workers whose clothing becomes wet should be immediately provided with a change
of clothing and if necessary, treated for hypothermia. Treatment includes
varming the victim with skin-to-skin contact, or by providing warm blankets or
other coverings, and drinking warm liquids. Skin exposure should not be
permitted at ec temperatures of -32°C (-25°F)} or below.

1f fine work is to be performed with bare hands for more than 10 to 20 minutes
at ec temperatures below 16°C (60°F), provisions should be made for keeping the
workers’ hands warm. If ec temperatures fall below 40°F and fine manual dexterity
is not required, then gloves should be worn. Metal handles of tools should be
covered with insulating material at air temperatures below -1°C (30°F).

HEATSTR.HSP
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FOXBORO OVA OPERATING INSTRUCTIONS

Move the INSTR switch to ON and allow five minutes to warm up.

Battery Check: Move INSTR/BATT Test Switch to the BATT position and ensure
battery is charged by reading the indication on the readout meter.

Move the CALIBRATE Switch to X10 and adjust the meter reading to zero with
the CALIBRATE ADJUST (zero) Knob.

Ensure the PUMP Switch is ON and observe the SAMPLE FLOW RATE Indicator.
Indication should be approximately two units.

Open H2 TANK VALVE one (1) turn and observe the reading on the H2 TANK
PRESSURE Indicator. (Approximately 150 psi of pressure is needed for each
hour of operation.)

Open H2 SUPPLY VALVE 1/2 to 1 turn and observe the reading on the H2 SUPPLY
PRESSURE Indicator.

CAUTION

Do not leave H2 SUPPLY VALVE open when the pump i{s not running, as this
will allow hydrogen to accumulate in the detector chamber.

Confirm that meter is still reading zero (readjust if required).

Depress ignite button. There will be a slight "pop” as the hydrogen
ignites and the meter pointer will move upscale of zero. Immediately
after ignition, release the igniter button. Do not depress igniter button
for more than six seconds. If burner does not ignite, let instrument run
for saveral minutes and try again. After ignition, the meter peinter will
indicate the background concentration. This background level is nulled
out using the CALIBRATE ADJUST (zero) Knob.

Move instrument to an area which is representative of the "lowest ambient
background concentration" (cleanest air) to be surveyed. Move the
CALIBRATE Switch to Xl and adjust the meter to read 1 ppm with the
CALIBRATE ADJUST (zero) Knob.
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FOXBORO OVA FIELD CALIBRATION PROCEDURE

Start up OVA according to factory procedure; warm it up for ten minutes
prior to calibration.

Fill a small (2 liter) Tedlar bag with 100 ppm Methane/balance air
calibration gas.

Set the calibrace switch to X10.

Sample tha gas from the Tedlar bag. Use the "gas select” potentiometer to
adjust the reading on the readout scale to near 100 (10 x 10). The
reading should stabilize in 20 to 30 seconds.

Lock the knob on the gas select potentiomecer; the OVA is now rgady to
use.

SHUTDOWN PROCEDURE

The following procedure should be followed for shutdown of the instrument:

1. Close H2 SUPPLY VALVE.

2, Close H2 TANK VALVE.

3, Move the INSTR Switch to OFF.

4. Wait five seconds and move PUMP Switch to OFF. INSTRUMENT 1S NOW IN
A SHUTDOWN CONFIGURATION.

FOXBORO.HSP
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET _
| SCHENECTADY. NY 12303-1836 USA
(518) 377-8855

No. 4
‘ TRISODIUM PHOSPHAIE
‘ DODECAHYD?ATE
cunumsususkinacose. | pnare November 1978

SECTION 1. MATERIAL IDENTIFICATION

TERIAL NAME: TRISODIUM PHOSPHATE DODECAHYDRATE

DESCRIPTION: Crystallizes from water as NajPOs4.
forss, depending on processing,

OTHER DESICHATIONS: TSE; Trisodi

UFACTURER: Available from seversl suppliers,

um Orthophosphate, Sadium Phosphate, Tribasic, Terlary
dium FPhosphate, GE HMate

Stauffer Chemical Co.. and 01in Corp.

12450 and can exist as several hydrace
and as the anhydrous salt.

rial D4K1, ASTM D538, CAS# 007 601 54%
including PMC Corporation, Monsantoe Zo.,

SECTION [I. INGREDIENTS AND HAZARDS

4 HAZARD DATA

Trisodiun Phosphate (as Na3P04. 12H20)

snder OSHA inert dust 1imits it can be assuned

borne particulate, not otherwise ¢

te 3 maximum of 5 mg/kg of respirable du
level may not be adequate to prevent irT

ontrolled, is limited
st;: however, this LD5g 7400 mg/kg
itation with :hlsl

>97 No TLV established”

(Na3P04.12E0)
Rat, Oral

that air-

macerial,

SECTION 111, PHYSICAL DATA

-11 H20 at 100 C
(decomposes) ~
Melring point, deg C -= »73.3 (dec)

Selubility, 8/100g i20:
at 0 C =—=e—==e—==— 1.5

at 15 C
ag 10 € =w—mwmmmmm—= 157

- - ——————

BSoiling point

cmnmeemeem 28,3

No odor.

solid EaIso as powder flake, granules, ete.).

Specific gravity (2074 C) --=--—— 1.62
pH of 1X water solution at 25¢C - call
Molecular weight 3a0.1

& Odor: White or color‘.es's crystalline

SECTION Iv. FIRE AND EXPLOSION DATA

LOWER | UPPER

Flammabilicy Limits In Air

Yash foinC_and Method Autoignicion Tenp.

None None

Extinguishing
fs nen-combustible,
i{n a fire situacion at high temperature

fumes. Firefighters s

Hedia: Use that which is appropriate to the

phosphates can emit highly toxic phosphorus oxide
hould use self-contained breathing apparatus.

surrounding fire; this materia

SECTION V. REACTIVITY DATA

This material (s & stable alkaline solid
dous polymerizatiom.
It is incompatible with acidic materials.

At room temperatucs.

It does not undergo hazar-

a"mpOHHam-Nﬂﬂqﬁmmh
u"-nﬂ-d&ﬂpﬂ.ﬂ.ﬂbpﬁﬂ.hﬂﬂ!‘

GENIUM PUBLISHING
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SECTION V1. HEALTH HAZARD INFORMATION TLV None established (See Sect IT)

This alkaline macterial will cause irritation to the respiratory Lract 1f fnhaled as a
. dust or as a solutien mist. Prelonged or repeated skin contact will {rritate the skin,
Eye contact will frricate and can damage the eyes (2lkaline attack). This materfal is
but its alkaline nature will irritate, injure the digestivy

low in toxicity by ingestion,
tract. (Trisodium phosphate is used as a food additive; but it sust be reduced in al-
kalinity before being taken into the body.)
FIRST AlD:

nty of water for 15 minutes, Get medical help.

Eye contact: Promptly flush with ple
Skin contact: Wash wvell with soap and water; rinse well with water. If irritacion
yersists, get medical help.

Inhalation: Remove tO frash air. GCet medical help Lf {irritation persists.

Ingestion: Give 1-2 glasses of water or milk to drink te dilute; then give fruit juice
or diluted vinegar to drink. Do not induce vomiting! Immediately contact

a physician.
SECTION VI1. SPILL. LEAK, AND DISPOSAL PROCEDURES

For large spills, motify safety personnel, Clean-up persoonel shouyld use protection
against contact or inhalation of dust or mist. Scoop up spill for recovery or disposal
and place in a container with a 1id. Flush residues to the sewer with plenty of water.
DISPOSAL: Scrap material can be used for neutralizing acidiec wastes, or it can be buried
in an approved manner in an approved landf{ll. Small amounts can be flushed to the
sewer if regulations permit., Follow Federal, State and local regulations for disposal.

SECTION VIIEI. SPECIAL PROTECTION INFORMATION
dusting condicions occur, local exhaust

Provide general ventilation to the workplace; {f
ventilation will be needed and a NIOSH approved dust respirator may be required,

The use of rubber or plastic gloves and chemical safety glasses with side shields is
recommended for handling this macerial. An apron ray also be desirable to prevent con-
tact wich clothing, especially where solutions are involved.

Provide eyewash station near to the workplace where this material s used; a safety shcueJ
may also be needed vhere large amounts of solution are prepared or used.

| SECTION X, SPECJAL PRECAUTIONS AND COMMENTS |
s in a clean, dry, ventilated area, Pre- T

Store this material in tighely sealed container
vent physical damage fo containers.

Avoid contact with the body and inhalation of dust.
Note chat anhydrous trisodium phosphate and lower hydrates are moTe alkaline on a weight

basis than u:,roa.lzuzo.

apPROVALS: hag’  §. M i)
DATA SOURCE(S) CODE: 1,2,4-7.12.15 Industrial Hygiene
and Safety
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Materiai Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street | Sheet No. 444
i Schenecudy. NY 12303-1836 USA | Methane

:518)377-3854

' [ssued: 7/30 Revision: A. 8/89

Section. 1. Material Identification ' 29
Methane Description: Widely dismibutea in nature, methane comprises 0.00022% by voiume of the eann s aumospnere. 11
Amencan natural gas 1s mosuy methane {85%). Al iemperarures greater than 2012 °F (1100 *CY, pure carpon combines - 0
with pure hvdrogen 1o form methane. Above 2732 °F {1500 *C). the amount of meLnane progucea increases with tempera- 5, - 000
tre. Obtained from sodium acetate and sodium Rvdroxide or from aiuminum carcide and water. Commerciaiiv prepared K 4
from namrai gas or ov fermenuuon of cellulose ana sewage siudge. Consuruent of iiluminaung ana cooking gas. Used in NFPA
the manufacture of hydrogen, hydrogen cyvanide, ammonis. acetyiene, [ormaidehvde. and many other organucs. HMIS
Other Dcslgnanons. Fire damp: marsn gas; methyl hydride: CH,; CAS No. 0074-82-8. H 1
Manufacturer: Contact your supplier or diswibutor. Consult the latest Chemicaiweek Buvers Guide (Geniumrei. 73) F 4
for & suppliers tist. R 0

PPG*

*Sec.

Section 2. ingred.ie'nts and.Occupational Exposure Limits -

Methane, ca |00%*
O5HA PEL ACGIH TLYV, 1988-39 NIOSH REL Toxicity Datat
None established None established None esuavlished Not listed

* Check wath vour suppiier to determine Whe exacl composilon of the purcnases methane. fossiie conaamunans are ewnane (C.11), propane o I1), butane
(CH,,). higher moiecuiar weight alkanes, carnoa dioxide (CO,). urogen (N,), and oxygen. ).
t Monior NIOSH. RTECS (PA149000Q), for future woxicity dnu.

Section:3. Physical Data::

Section 4. Fire and Explosion Data .

Bolling Point: -259 *F (161.6 "C) Water Solubliity: Sight™
Vapor Density (Air = 1): 0544 a 32 'F (0 °C) Melting Polnt: -296.5 ‘F (-1825 "C)
Molecular Weight: 16 g/mol

Appearance and Odor: A colorless, odorless, tasieless, extremeiy flammabie gas. Commerciai methzne’s trace amounts of a suitable mercaptm
compound give it narural gas’s familiar roteen egg smeil.

'Solul:lc in sicohol and ether.

Flash Point: -213 *F {-134.11 'C) | Autoignition Temperature: 999 ‘F (537 'C) | LEL: 5% viv® | UEL: 15% v/v*

Extinguishing Media: Methane's exgeme flammabilicy, exiensive explosibility range, and very iow flash point represent dangerous fire and
explosion risks. Jrear any fire situation invoiving rapidly escaping and burning methane gas as an emergency. Extinguish methane fires by
shutung off the source of the gas. Use water sprays to cool fire-exposed containers and to protact the personnei attempung o seai the source of
the escaping gas.

Unusual Fire or Explosion Hazards: Methane gas is very flammabie with an extensive explosibility range. The best fire-fighting technique may
be simply to let the burning gas escape from the pressurized cylinder. Lank car, or pipeiines. Never extinguish the burning gas without first
locating and sealing its source, Otherwise, the still leaking gas could explosively re-ignite without waming and cause more damage than if it
burmed itself out '

Special Fire-fighting Procedures: Wear a self-conuined breathing spparawus (SCBA) with a full facepiece operated in the pressure.demand or

positive-pressure mode. o

* The loudest methane-ais explosicns occur when | volume of mathane is mixed with 10 volumes of air for 2 voiumes of oxvgen). Warning: Air with more than
ldibvvdmmuhmmuumdm:o Muhmbumumhapale.!mnlvlummau not atwsys eanly detected (lame.

Stlbilltvll’olvmenntlon. Mel.lu.ne is :ubl.-. at room l.empq'am n closed. prusunzcd conuuners during routine operations. Hazardous polym-
ETiZALN CATMOL OCTUT.

Chemical Incompatibilities: Genium reference 34 repons that methane can react violendy with bromine pentafluoride. chiorine, chiorine
dioxide. nirogen triflucride, liquid oxygen, and oxvgen difluoride.

Conditions to Avoid: Never expose methane to ignition sources such 2s open flame, lighted cigareues or pipes, uninsuisted heating elements. or
electrical or mechanical sparis. Prevent anv accidental or uncontrotlably rapid release of methane gas from high-pressure cylinders, tank cars, or
pipelines.

Hazardous Products of Decomposition: Thermai oxidative degradation of methane can produce carbon dioxide and toxic carban monoxide
jLaie 1§

Cw‘l!!hﬁm‘:ﬂ_ Lt
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Section 6. Health Hazard Data
Carcinogenicity: Neither me NTP, LARC, ror USHA lisis mewnane a5 a carcinogen. Summary of Risks: As a simpie asDAYXIant, Metane goes
not cause significant pnvsioiogicai responses. but it can displace the murumum reguired atmospheric oxvgen level. Significant duspiacement
resulls in an oxveen-geficient aimospiere wilh no aucquale wamng properues- Asphyaiaton can occur especially in confined. pootiy venuiated,
undisiurped spaces mirequentiy entered by workers, Frostbite 1cryogemic damage) can resuiz from contact with liguid methane s exremeiy iow
temperawre. Medical Conditions Aggravated by Lung-Term Exposure: None reportea. Target Organs: None reporied. Primary Entry:
[nhaiaton. Acute Effects: The initial sympioms of simpi¢ aspnyxiant gases s etfects are ramd respirauon and air iunger, eirinished meneal
alertness. and impaired muscuiar coorainaion, Centinuing iack of oxygen causes faulty judgement. depression of all sensauons, rapid falcue,
emouonai instability, naused vomiting. prosration, UNcANsciousness. and finaily, convuisions, coms. and death. Chronic EfTects: None reportad.
FIRST AID
Skin: 1 Liguid methane i: Promptiy flush the affected arca with lots of wpid/ukewarm waler o reduce freezing of tissues. Never zppiy direet heat
10 frostbiten areas. Looseiv appiy dry. bulky dressings 1o prowet the arez from fusther mpury. Get restment rom guaiified medical personnei.
Inhaiation: Rescuers must consider their own safety wien entering coniined. pooriy ventiated, oxygen-deficient areas. Sell-contuned breaung
squipment must be readily avalable, Rescuers must use nonsparking wois and equipment: e.3.. [loodlights lowered inw any incident area must be
electrically grounded 2nd bonded, shanter-resistant, and sparikproot. After first aid, get sppropriate in-pisat. paramedic. or community
medical attention and support foe inhatation exposures in oxygen-deficient atmospheres. Seck promp medical assistance for further
observauon and reaunent.

Section7.” Spill, Leak; and Disposai Procedures:: = : -5
SpilVLeak: Design and pracrice a methane spiil consroi and countermeasure pian (SCCP). When & leak ocours. notify safety personnei eliminate
heat and igNItion SOUTCES, evacUALE URNEcessary personnei. provide maxumum expiosion-proof ventilation, and implement the SCCP. Use oniy
nonsparking toois and equipment. Locate and seai the source of the leaking gas. ise water sprays Lo protect the personnel attempting this shutoeff,
Large mewnane reieases can resuil in specucuiar expiosions. Lf aitempts to snut off the leaking gas are unsuccessiul. evacuate the likely expiosion
area. Disposal: Contact your suppiier or a licensed conractor for detatied recommendations. Follow appiicable Federai. state. and locai reguia-
tions. Remove ieaking or defective cyiinders to a safe, outside. posted. discharge location. Let the methane gas discharge a1 a moderate rate. When
it is empty, return the cvlinder to the suppiier aiter it is properiy agged. labelled. or sienciied MT (empty) or dafective.
OSHA Designations EPA Designations
Air Contaminan: (29 CFR 1910.1000. Subpant Z): Not listed RCRA Hazardous Waste (40 CFR 261.33)% Not listed

CERCLA Hazardous Substance (40 CFR 302.4%: Not listed

SARA Excemely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

H

Section:8.: Special Protection:Data ;- 2
Goggles: Wear protecuve eveglasses or chemical safecy goggies, per OSHA eye- and face-protection reguiations (29 CFR 1910.133). Gloves: To
provent skin contact, workers handling liquid methane should wear appropriate insuiating glaves, safery glasses. and splash aprons, as required by
the parncular work conditons. Respirator: Wear 2 NTOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency of nonroutine opertians (5pills or ¢leaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
resparators do ao¢ protect workers in oxygen-deficient aunospheres: use self-contained breathing equipment there. Ventilation; Provide general
and local explosion-proof ventilation sysiems to maintain airbome concentrations below the 5% viv LEL (Sec. 4). Local exhaust ventilation is
preferred since it prevents methane dispersion into the work area by eliminasing it & its source {Genium ref, 103). Give spacial aienuon 1o proper
venuiation of enclosed areas. Safety Stations: Make avaiiable in the work ares emergency eyewash stations, safety/quick drench showers,
washing facilities. fire extinguishers. and oxygen botues for emergency first-id. Contaminated Equipment: Never wear contact ienses in the
work area: saft lenses may absarb, and all lenses concentate. irritants. Launder contaminated clothing before wearing. Remove this material from
your shoes and equipment. Other: If appropriate, consider instailing auomatic sensing equipment that wams waorkers of oxygen-deficient
atmospheres or of powentially explosive air-gas mixtures. All engineering systems in any methane gas storage, handling, or processing area must
be explosion-proof so they have no spark potential or hot spots. Pressurized systems must use oniy approved vaives, manifolds. flanges, and flame
amesiors. Comiments: Methane gas presents dangerous fire, explosion, and reactivity risks. Regularly inspect and service ail the piping sysiems
which transpart methane gas in production and siorage areas. Before use. thoroughly test methane lines with nitrogen gas for leaking, aspeciaily in
enclosed areas. A )

Storage Requirements: Swre methane in closed, pressurized cylinders, tank cars, pipelines, or other containers in a cool. dry, weil-ventilsted.
fireproof area away from heat and ignition sources and incompatible chemicals (Sec. 5). Protect these containers from physical damage and heat
Shield them from direct suntight Speciat Handling/Storage: Electrically ground and bond all containers, tanks, cylinders. tank cars and pipelines
used in methane shipping, receiving, or ransferring operations. Never smoke in any work area whete the possibility of exposure 1o methane gas
(fire hazard) exits. Recommended storage containers include sieel.

Transportation Data (49 CFR 172.101-2)

DOT Shlpping Name: Methane IMO Shipping Name: Methane, compressed
DOT Hazard Class: Flammapie gas MO Hazard Class: 2.1

DOT ID No. : UN1971 IMO Label: Flammable gas

DOT Label: Flanmabie gas

DOT Packaging Requirements: 49 CFR 173.302
DOT Packaging Exceptions: 49 CFR 173.306

MSDS Collection References: i, 6, 7, 84-94, 100, 116, 117. 119, 120, 122

Prepared bv: PJ Igoe, BS: Indusirial Hvgiene Review: DJ Wilson. CIH: Medicai Review: MJ Hardies. MD o)
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RESPIRATOR INSPECTION PROCEDURES

Air-purifying respirators should be checked as tollows before and after each use:

1. Examine the facepiece for:

Q O 0 Q0 O ©

e O 0o O

Excessive dirt;

Cracks. tears, holes, or physical distortion of shape from improper storage;
Inflexibility of rubber facepiece (stretch and knead to restore flexibility);

Cracked or badly scratched lenses in full facepieces;

Incorrectly mounted full facepiece lenses, or broken or missing mounting clips;
Cracked or broken air-purifying element holder(s), badly worn threads, or missing
gasket(s) if required.

Examine the head straps or head hacrness for:

Breaks;

Loss of elasticity;

Broken or maifunctioning buckles and attachments;

Excessively worn serrations on head harness, which might permit slippage (full facepieces
only).

3. Examine the inhatation and exhalation valves for the following after removing its cover:

Q0 O 0o O

Foreign material, such as detergent residue, dust particles, or human hair under the vaive
seats

Cracks, tears, or distortion in the valve materiai;

Improper insertion of the valve body in the facepiece;

Cracks, breaks, or chips in the valve body, particularly in the sealing surface;

Missing or defective valve cover;

Improper installation of the vaive in the valve body;

Examine the air-purifying element for:

Incorrect cartridge, canister, or filter for the hazard;

Incorrect installation, loose connections, missing or worn gasket, or cross threading in
the holder;

Expired shelf-life date on the cartridge or canister;

Cracks or dents in the outside case of the filter, cartridge or canister, indicated by the
absence of sealing material, tape, foil, etc., over the inlet.
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5. If the device has a corrugated breathing tube. examine it for:
0 Broken or missing end connectors;
0 Missing or loose hose ciamps;
0 Deterioration, determined by stretching the tube and looking for cracks.

QUALITATIVE FIT TEST PROCEDURES

An employee shall be allowed to use only the specific make(s) and model(s) of air purifying respirators
for which the person bas obtained a satisfactory fit verified through fit testing procedures. An empioyee
is not permitted o use any respirator not previously fit tested or if the resuits of the fit test indicated that

the person was unable to obtain a satisfactory fit.

The following negative and positive pressure tests should be used each time a respirator is doaned to
check the face to face-seal fit.

0 Negative Pressure Sealing Checks For Tightly Fitting Air Purifying Respirators

The wearer performs this test after donning an air purifying respirator. The test consists of
closing off the inlets of the cartridge(s), canister or filters by covering them with the paim(s) of
the hand(s) so that air cannot pass, inhaling geotly, and hoiding one’s breath for at least ten
seconds. If a facepiece collapses slightly and no inward leakage of air into the facepiece is
detected, it can be reasonably assumed that the fit of the respirator 10 the wearer is satisfactory.

This is used only as a gross determination of fit when the respirator is to be worn in reiatively
toxic aomospheres. None the less, this test shall be used each time prior to entering a toxic

atmosphere.
o Positive Pressure Seal Check for Air Purifying Respirators with Inhalation and Exhalation Valves

This test is very much like the negative pressure sealing check, above and is conducted by closing
off the exhalation vaive and exhaling gently. The fit is considered satisfactory if a slight positive
pressure can be buiit up inside the facepiece for at least 10 seconds without detecting any outward
leakage of air between the sealing surface of the facepiece and the wearer’s face.

This test is also used only as a gross determination of fit when the respirator is t0 be worn in
relatively toxic atmospheres. This test shail be used each time prior 10 entering a toxic
ammosphere.

RESFIR.HSP
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~ Firmwide Date: July 1, 1991
Health and Safety Supercedes: P_ i
K. G 74
Program and Procedure Manual Approved: 6"“""5‘* |
GARY R. KRIEGER
Subject: INJURY AND ILLNESS PREVENTION PROGRAM (Califormia):
INTRODUCTION

Dames & Moore believes that everyone benefits from a safe and healthy work
environment. The Firm is committed to maintaining an injury and illness free
workplace and to complying with applicable laws and regulations governing
workplace safety. To achieve this goal, Dames & Moore has adapted this Injury
and Illness Prevention Program (IIPP). This IIPP implements the provisions of
the California Senate Rill 198, Statutes of 1989, Chapter 1369, Labor Code
6401.7, and the accompanying General Industry Safety Order at Title 8, California
Code of Regulations, Section 3203 (8 CCR 3203) in all California Dames & Moore
offices,

The following sections of the procedure describe how Dames & Moore is
implementing its Illness and Injury Prevention Program (IIPP) in California Dames
& Moore offices. The purpose of the Program is to reduce the incidence of
workplace injuries and illnesses. The IIPP will complement the Firmwide Health
and Safety Program that is in place throughout Dames & Moore. Dames & Moore has
established, and is implementing and maintaining this written program to address,
as a minimum, the seven main elewments described below to comply with the
provisions of 8 CCR 3203. The standard requires that the IIPP:

1. Designate persons with responsibility for implementing the Program;

2. Adopt procedures that will see that employees comply with safe and healthy
work practices;

3. Establish employee/employer health and safety committees, in addition to
other methods, to provide & means to communicate with employees on
occupational health and safety matters;

4, Identify and evaluate work place hazards;
5. Investigate occurrences of occupational injury or illness;
PAGE 1 OF 2 JULY 1, 1991
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Program and Procedure Manual Approve: L\-ucty'. |
GARY . KRIEGER :
Subject: INJURY AND ILLNESS PREVENTION PROGRAM (Californmia): !
PROGRAM IMPLEMENTATION ;

To effectively implement the Injury and Illness Prevention Program (IIPP), Dames
& Moore has determined that, in Californmia:

o All office locations will have a Program in place which meets the
requirements of this Procedure;

o Copies of this Procedure will be available for review at all
offices;
o All field operations will have available a document summarizing the

IIPF and its provisions;

0ffices having sufficient numbers of employees to form employee/
employer health and safety committees will appoint such committees;

o Management will see that employees receive training appropriate to
their training classification;

o Periodic inspections will be conducted at office and field sites;

o Injuries or illnesses of an occupational nature will be properly
reported for investigation.

PAGE 1 OF 1 ' JULY 1, 1991
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Firmwide Date:—_ July L, 1991

Health and Safety Supercedes: .
Program and Procedure Manual Approvec: Mrﬂ

Subiect: INJURY AND ILLNESS PREVENTION PROGRAM (California):

PROGRAM RESPONSIBILITIES

All employees are expected to work conscientiously to implement and maintain the
IIPP. The Western Division Health and Safety Manager (WDHSM) is responsible for
the overall development, implementation, and mnaintenance of the IIPP in
California locations. The WDHSM is John G. Danby, CIH, who is located in the
Sacramento office. The WDHSM, or his designee, will:

o Maintain the master IIPP document;

o Update the IIPP as new regulations and regulatory interpretations related
to the Program are promulgated;

o Provide guidance on the formation of health and safety committees;

0 Participate in the health and safety committee as a technical resource to
resolve health and safety issues;

o Advise senior management on health and safety policy issues;

o Review employee suggestions or complaints related to occupational health
and safety issues;

o Conduct periodic inspections of office locations and field activicies; .

o Provide guidance and training to employees as appropriate for their
ancicipated hazard potential;

a Establish a system for maintaining the records of inspection, hazard
abatement, and training;

The Managing-Principal-in-Charge (MPIC) or Group Leader (GL) for each office
location in California will:

o Direct the formation of a health and safety committee at office locations
with sufficient members in accordance with Procedure HS 320.

PAGE 1 OF 3 JULY 1, 1991
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See that the committee meets at least quarterly;
Participate in scheduled committee meetings;

See that written documentation of committee business is maintained and
distributed to effected employees and the WDHSH,

Meet periodically with the WDHSM to evaluate program effectiveness.

The Administrative Manager for each location will:

Assist the WDHSM and MPIC as necessary to implement the Program;

See that materials relative to employee safety suggestion/complaint
submittal are maintained in a central location known to employees;

Maintain the confidentiality of completed employee submittal forms and
forward them in a timely fashion to the WDHSM for his tracking and

evaluation;
Post responses to employee submittals in a central location in the office;
Participate as a member of the committee;

Work with Office 165 to resolve office-related health and safety issues
in a timely fashion,

Supervisors are responsible to see that employees know and abide by the firm's
health and safety policies and procedures. They are expected to do everything
within their control to provide a safe workplace for their employees. Their
duties include:

o

Make employees available to attend committee meetings;
Assign all employees to appropriate training classification(s);

See that employees receive training appropriate to their training
classification;

See that each employee is able to and understands how to complete each
assigned task safely;

Take appropriate disciplinary action when employees engage in unsafe
behavior;

PAGE 2 OF 3 ' JULY 1, 1991
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See that health and safety materials and equipment as required/recommended
by Office 165 staff are readily available and properly used by employees:

1
i
[+

o Directing ehployees to wear protective equipment as required:
o Evaluating employees' safety performance on a regular basis;

o Investigating accidents to discover cause(s) and identify corrective
action to prevent future occurrences.

Health and Safety Committee members will:
Participate in health and safety committee meetings;

o Submit to the committee's consideration new business items brought to
their attention by any emplayee;

=]

o Participate, as necessary, in the resolution of health and safety issues;
o Assist with periodic office inspections;
o Review the results of the investigations of incidents or accidents when

deemed appropriate by the committee;

o Verify corrective actions taken by Dames & Moore when requested to do so
by Cal-OSHA.

PAGE 3 OF 3 JULY 1, 1991
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GARYW. KRIEEGER

Subject: INJURY AND ILLNESS PREVENTION PROGRAM (California):
COMPLIANCE WITH PROPER WORK PRACTICES

Management is responsible to see that the firm's health and safety policies and
. procedures are clearly communicated and understood by all employees. Managers
and supervisors are expected to enforce the rules fairly and uniformly.

All employees are responsible for utilizing safe work practices, for following
all directives, policies and procedures, and for assisting in maintaining a safe

work environment.

o As part of employees' annual performance reviews, the employee will
be evaluated on his performance with safe work practices. The
following specific health and safety factors will be evaluated:

- Considers health and safety issues in proposal and project
planning;

Effectively implements health and safety requirements in
all activities;

- Directs subordinates to comply with health and safety
procedures.
o Employees who make a significant contribution to the maintenance

of a safe workplace, as determined by the WDHSM, MPIC or Group
Leader, will receive a written acknowledgement which will be
maintained in the employee's personnel file.

a Increasing disciplinary actions will be utilized to encourage
compliance with health and safety procedures and policies. It is
the supervisor's responsibility to document reported and observed
- unsafe or unhealthy work practices. Guidance for applying
disciplinary actions can be provided by the Administrative Manager.
The Dames & Moore Employee Handbook, Section 3.3.1, states

PAGE 1 OF 2 JULY 1, 1991
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*Although the firm may terminate employment without prior warning
it will attempt to give employees with work performance problems
fair warning prior to terminating them for unsacisfactory
performance, wherever this is reasonable and appropriate in the
judgement of firm management. In such circumstances, employees
should receive verbal counseling and, where appropriate, a written
warning that their work performance is below standard and their job
is in jeopardy, in order to provide them with a reasonable
opportunity to correct any performance deficiencies.”

PAGE 2 OF 2 JULY 1, 1991
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Supject: INJURY AND ILLNESS PREVENTION PROGRAM (California):
COMMUNICATION WITH EMPLOYEES

The IIPP establishes means by which the Firm can communicate with employees on
health and safety matters, and includes provisions which encourage employees to
notify Dames & Moore about workplace hazards without fear of reprisal. The
following system of communication is designed to facilitate a continuous flow of
safety and health information between management and staff in a form that is
readily understandable:

0 Implementation and maintenance of employer/employee health an& safety
committees as described in Procedure HS 320. Informaction regarding the
committee activities will be distributed to all employees at that
committee's location;

o From time to time, the Firm will post or ctherwise distribute written
safety notifications. Employees should check bulletin boards regularly
for such postings. Safety-related memos and documents are to be read
promptly. Questions about the meaning or implementation of such
information should be directed to supervisors;

0 Employees will be provided with copies of the Dames & Moore Health and
Safety Handbook, which contains general health and safety guidelines.
Employees are encouraged to review the Dames & Moore Firmwide Health and
Safety Manual for detailed health and safety procedures.

o Copies of the IIPP will be distributed to all California-based employees,
and the WDHSM will coordinate seminars for employees regarding IIFP
implementation; »

o New California-based employees will be introduced to the IIPP through the

new employee orientation process as implemented by office Administrative
Managers. Additional information will be promulgated to employees through
the completion of the steps outlined in the New Employee Health and Safety
Checklist (see Procedure HS 110.2);

PAGE 1 OF 2 JULY 1, 1991
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o The WDHSM or his designee will present program overviews and status
updates to management as part of internal training programs and meetings.

o All employees are encouraged to inform their supervisor, the WDHSM, or
0ffice 165 personnel of any matter which the employee perceives to be 2
workplace hazard and/or potential workplace hazard. Employees are also
encouraged to make safety suggestions and safety training suggestions.
If any employee so wishes, he may make such notificacrion anonymously.

Each California office location will have a designated area on the
locarion's bullecin board, or equivalent, conspicuous place, where a
summary of the IIPP will be posted, along with forms employees can use to
report a hazardous condition. The form, Form HS 330.4a, is provided on
the next page. Employees who wish to make an anonymous notification are
to submit the hazardous condition report directly to the Western Division
Health and Safety Manager (John Danby - SAC} for review and investigation
as necassary. Results of investigations or suggestions will be
promulgated as deemed appropriate by the WDHSM.

o NO EMPLOYEE WILL BE RETALIATED AGAINST FOR REPORTING HAZARDS OR POTENTIAL
HAZARDS OR FOR MAKING SUGGESTIONS RELATED TO SAFETY.

PAGE 2 OF 2 JULY 1, 1991
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Subject: INJURY AND ILLNESS PREVENTION PROCRAM (Califormia):
HAZARD IDENTIFICATION AND EVALUATION

Dames & Moore uses the following methods to identify and evaluate work place

hazards:

Identification of Hazards

o The WDHSM, or his designee, will review applicable General Industry Safety
Orders (Cal-OSHA), federal OSHA regulations, and consensus standards
published by the American National Standards Institute (ANSI), American
Conference of Governmental Industrial Hygienists (ACGIH), National Fire
Protection Association (NFPA), and the American Society of Heating,
Refrigeration, and Air Conditioning Engineers (ASHRAE), for comparison to
Dames & Moore operations. As appropriate, relevant standards will be
provided to Dames & Moore's health and safety professionals to be included
in procedure development and revision, as well as in the evaluation of
workplace health and safety issues. The WDHSM will also see that relevant
regulatory issues, including newly promulgated standards, are placed on
Health and Safety Committee meeting agendas for discussion.

0 For activities relative to hazardous waste operations, a site-specific
health and safety plan is prepared for the work site that addresses
physical and chemical hazards. Provisions are included in the plan for
exposure monitoring to airborne contaminants, heat stress, and other

" hazards, as appropriate to site conditions and anticipated activities.
Additional informacion regarding health and safety plans is found in
Procedure HS 240,

o Periodic audits of field activities are made by members of Office 165.
An employee complaint on a specific work activity will initiate an
immediate audit of that activity; such an audit will be charged either to
the job or to the project manager's overhead. A checklist of items is
evaluated at the job site with the goal of correcting any noted
deficiencies in the field. A summary of the audit findings is prepared

PAGE 1 OF 2 JULY 1, 1991
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and distributed to project management and appropriate supervision.
Procedure HS 280 provides complete information on the field audit

function.

Office audits are conducted at least twice per year to evaluate the
offices for hazardous conditions and determine compliance with
administrational aspects of hazardous waste operation activities in

accordance with Procedure HS 280.

Each location's Administrative Manager is responsible for follow-up and
correction of facility items (repairs, poor housekeeping, security
concerns, etc.) that may present a health or safety hazard. A member of
Office 165 can be contacted for guidance and recommendations on non-
routine items.

Health and Safety Committees will aid in identifying potencial hazard
items that may require investigation and follow-up by & health and safety
professional. As most Dames & Moore employees receive training on health
and safety issues that are relevant to their particular jobs, they have
the basic tools with which to note health and safety hazards, and report
these hazards through the methods provided in this procedure.

PAGE 2 OF 2 JULY 1, 1991
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Subject: INJURY AND ILLNESS PREVENTION PROGRAM (California):
INVESTIGATION OF OCCUPATIONAL INJURY AND ILLNESS

It is imperative that employees report all injuries or illnesses that may be job-
related to their supervisor. Supervisors are responsible for proper
investigation and reporting of the incident in accordance with Procedure HS
210.2. A complete discussion of injury and illness reporting, investigation, and
recordkeeping is found at Procedure HS 210 in this manual.

PAGE 1 OF 1 JULY 1, 1991
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Subject: INJURY AND ILLNESS PREVENTION PROGRAM (California):

METHODS TO CORRECT UNSAFE OR UNHEALTHY CONDITIONS

Unsafe or unhealthy conditions will be corrected as promptly as possible based
on the severity of the hazard. Hazards can generally be classified as general,
serious, or imminencly hazardous. An imminent hazard is a hazard that is likely
to cause serious bodily harm or death. Imminent hazards will necessitate the
removal of effected employees until the hazard has been abated or controlled to
present a less hazardous condition.

evention Uns or Unheal Cond

By the implementation of proper training, advanced planning, and resolution of
issues by responsible management or a health and safety professional, most unsafe
or unhealthy conditions can be abated or minimized.

Correction of Hazardous Conditions
o Field Activities

At any site, an employee may contact a member of Office 165 if he is concerned
that a health or safety problem may exist. The primary contact is the Western
Division Health and Safety Manager, John Danby, who is located in the Sacramento
office: other health and safety professionals in Office 165 can also provide
support. Issues can often be resolved by providing the employee appropriate
guidance.

In field activities at hazardous waste-related sites, the site-specific health
and safety plan contains discrete action levels that require specific action to
be taken by the PM, 5SSO0, and other site personnel.

The 5SSO or PM may stop operations at any time if he believes that a unsafe or
unhealthy condition exists or may be developing.

PAGE 1 OF 2 JULY 1, 1991
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o Office aActivities

The MPIC or GL at each office location is responsible for the working conditions
at that location and seeing that facility items get prompt repair as required,
and that good housekeeping is maintained in the work areas.

Office audits will be conducted to identify items needing attentionm.

Employees will maintain their work areas in good condition and refrain from
activities that could endanger themselves or other personnel such as working with
chemicals or samples in unauthorized areas, storage of samples in refrigerators
or other communal areas, and creating trip hazards by the use of electrical
cords.

0 Laboratories
Laboratories operated by Dames & Moore will conduct their work as described by
their Chemical Hygiene Plan. Appropriate procedures, equipment, and facilities

will be utilized. Deficiencies in this areas will be corrected promprly.
Laboratory hygiene plans are addressed in procedure HS 230.
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Subject: INJURY AND ILILNESS PREVENTION PROGRAM (California):

TRAINING AND INSTRUCTIONS

Dames & Moore provides several types of training programs to employees as part
of the health and safety program. Employees are assigned to training categories
by their supervisor, then must complete any required training prior to their
initial assignment under that classification. Procedure HS 110.1 provides
additional detail on training classifications.

Trazinin ograms
o Class 1 and Class 1-T

Class 1 and 1-T employees receive 40 hours of off-site instruction in accordance
with the requirements of 8 CCR 5192 "Hazardous Waste Operations and Emergency
Response" by a provider approved by Office 165. O0Office 165 maintains current
information on available classes. The training is to be completed prior to the
assignment of field work. Upon completion of the course, a certificate is issued
by the provider. The employee retains the original and a copy is forwarded to
the Office 165 files in Sacramento, and to the local Office Safety Coordinator.
The SAC office will provide a wallet card with training documentation upon
receipt of the certificates.

Required eight-hour annual Refresher training and the Supervisor's course for
Class 1 employees is conducted by Office 165. Class 1-T employees do not receive
the Supervisor's course. Certificates are also issued to the participants of
these courses. '

o Class 2

Class 2 employees receive a one-time six-hour Risk Awareness course conducted by
Office 165. The topics of the course are detailed in procedure HS 110.3.6.
Employees who have documentation of a previously completed 40-hour or 24-hour
Hazardous Waste Operations and Emergency Response course are exempted from the
Risk Awareness course.
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o Class M

Managers of technical employees will attend a four-hour health and safety course
for managers. The course will serve to focus on responsibilities that managers
need to be aware of in today's business environment.

o Class C

Class C personnel are those who are frequently invelved in construction
activicies, inecluding drilling and excavation work. This four hour course will
address construction safety issues that are not covered in "HAZWOPER"-type
courses, and are to be taken in addition to such courses.

o Class 0O

Class O employees are persons whose normal work activities are conducted in the
office. All office personnel who are not otherwise classified will receive a
Hazard Communication Standard cverview as well as guidance on preventing office-
related injuries; prevention of disorders related to the use of video display
terminals will also be discussed.

o Class A

Class A employees are individuals who participate in asbestos-related activities.
Such individuals will maintain current certification in AHERA courses through
recognized course providers.

o Class L

Class L employees are those who perform their duties in laboratories that are
regulated under the OSHA Chemical Hygiene Standard. All such personnel will
receive training addressing the contents of that laboratory's Chemical Hygiene
Plan.

The master database and files for all health and training programs is maintained
in the Sacramento office; Patty Stauss is the contact persom. Local Office
Safety Coordinators are also to maintain health and safety files for personnel
in that office.

PAGE 2 OF 2 JULY 1, 1991
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Subject: INJURY AND ILLNESS PREVENTION PROGRAM:
RECORDKEEPING

The IIPP standard requires that records be kept of the steps taken in
establishing and maintaining the Program.

o Injury and Illness Prevention Program Records

Each supervisor will maintain an updated copy of the Dames & Moore Injury

and Illness Prevention Program. The WDHSM will retain the following

records on file for at least three (3) years.

- Master copy of the IIPP (Procedure HS 330)

- Documents that verify that the Firm has maintained on-going two way
communication with employees, such as: wmemos to employees on
health and safety issues; new employee orientation sessions; and
employee suggestions and WDHSM response.

- All records of workpléce investigations and inspections.

- Records of employee health and safety training.

0 Cal/0SHA Injury and Illness Records

Recordkeeping is addressed in Procedure HS 210.

PAGE 1 OF 1 JULY 1, 1991
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Article 6. Excavations

§1539. Permits.

For regulations reiating to Permits for excavations and trenches. refer
1o the California Code¢ of Regutations Title 8, Chapter 3.2, Article 2, S¢c-
tion 341 of the Califormia Occupational Safety and Health Regulations
{Cal/OSHA).
Note: Autharity cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code.

History

L l!:;'wz;fctim filed 6-21-72. effective thirtieth day thereafier (Register 72,
2 ) i . .

mﬁ%m;ﬁmfddﬂ 1-74 18 un emesgency: effecuve upon filing
3. Certificate of Compliance filed 11-22-74 (Reginer 74, No. 48).

Page 167

4. Cenuficaie of Compliance refiled 11-27-74 (Regmter 74. No. #4).

5. Repenier and new secuon filed 11-29-74. effecuve thurueth day theresiter
iRegiser 74, No. 48),

6. Amendment of article heading and secuon filed 8-26-91: opersuve ¥-25-61
{Reguser 92, No. 13).

§ 1540. Excavetions.

(a) Scope and application. This arucle appiies to all open gacavauons
made in the carth's surface. Excavations are defined o include trenches.

1b) Definitions applicable to Lhus anicle.

Accepted engineening practices means those requirements which are
compatible with standards of practice required by a regisiered profes-
sional engineer.

Aluminum hvdraulic shoring. A pre—enginecred shoring system com-
prised of aluminum hydraulic cylinders (crossbraces) usad in conjunc-
tion with verucat rails (uprights) or henizontal rails (walers). Such sysiem
is designed specificatly Lo support the sidewalls of an excavation and pre-
vent cave—ins.

Bell-bonom pier hoie. A type of shaft or footing cxcavation. the bot-
tom of which is made larger than the cross section above to form a belled
shape.

Benching ¢ Benching system}, A method of protecung empioyees trom
cave—ins by excavating the sides of an excavation to form one or 2 sencs
of horizontal leveis or steps, usually with verucal or near-verucal sur-
faces between levels.

Cave-in. The separauon of a mass of soil or rock matenal from the side
of an excavation. or the loss of soil from under a trench shield or support
system. and its sudden movement into the excavauon. cither by falling
or sliding. in sufficient quantity so that itcould entrap, bury. or otherwise
injure and immobilize a peron.

Crossbraces. The horizontal members of a shoring system instailed
perpendicular to the sides of the excavation. the ends of which bear
against either uprights or wales.

Excavation. Any man-made cut. ¢avity, trench. or depression in an
earth surface, formed by eanh removal.

Faces or sides. The vertical orinclined earth surfaces formed asa resuit
of excavation work.

Failure. The breakage, dispiacement. or permanent deformation of &
structural member or connection 30 88 Lo reduce its structural integnty
and its supporive capabilities.

Hazardous atmosphere. An stmosphere which by reason of being ¢x-
plosive, flammable. poisonous. corrosive. oxidizing. irritating, oxygen
deficient, toxic. or otherwisc harmful, may cause death. illness. or mjury.

Kickout. The accidentai release or failure of a cross brace.

Protective syatem. A method of protecting cmployees from cave~mns.
from material that could fall or roil from an excavation face or into an &-
cavation, or from the collapse of adjacent swructures. Protectve sysiems
include suppont sysiems. sloping and benching sysiems, shieid svstems.
and other systems that provide the necessary protection.

Ramp. An inclined walking or working surface that is used (o gain ac-
ceu!oompointﬁummcher.mdisoommwdfmmemhor&om
structurat materials such as steel or wood. _

Registered professional enginesr. A person who is registered as a pro-
fessional engineer in the state where the work is to be performed. Howev-
er, a professional engincer, registered in any staie is deemed to bea“'reg-
istered professional enginees™ within the meaning of this standard when
approving designs for “manufactured protective systema” or “tabulated
data™ to be used in intersiate commerce.

Sheeting. The members of & shoring system that retain the earth in po-
sition and in turn are supported by other members of the shoring system.

Shield (Shicld system). A structare that is able to withstand the forces
imposed on it by s cave—in and thereby protect employees within the
structure. Shiclds can be permaneat structures or can be designed to be
portable and moved along as work progresses. Additionaily, shields can
be either actured or job-built in accordance with Section

1541.1(cX3) or (cX4). Shieids used in trenches are ususlly referred to as
“gench boxes” or “trench shiekls.”
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Shoring (Shoring system). A structure such as a metal hvdrauiic. me-
chanical or umber shoring sysiem that supports the sides of anexcavation
and which is designed to prevent cave—ins.

Sides. See “Faces.”

Sloping 1Sloping sysiem). A method of protecting empioyees from
cave-ins by excavaung to form sides of an excavation that are inclined
away form the excavation o as io prevent cave—ins. The angle of incline
required 1o prevent 2 cave-in vanes with differences in such factors as
the soil (ype. environmental conditions of cxposure. and applicaunon of
surcharge loads.

Stable rock. Naturai solid mineral matenal that can be excavated with
venical sides and will remam intact while exposed. Unstable rock is con-
sidered 1o be stable whenhe rock material on the side or sides of the exca-
vation is secured against caving-in or movement by rock bolts or by
another protecuive sysiem that has been designed by a regisiered profes-
sional engineer.

Suuctural ramp. A ramp built of sieel or wood, usually used for vehicle
access. Ramps made of soil or rock are not considered structural ramps.

Supponisyslem. A structure such as underpinning, bracing, or shonng.
which provides suppon 10 an adjacent structure. underground installa.
uon. or the sides of an excavation.

Tabulaled data. Tables and charts approved by a registered profession-
al engineer and used 1o design and construct & prowecuive sysiem.

Trench (Trench gxcavation). A nasTOW £Xcavauon tin relation 10 its
length) made below the surtace of the ground. In general. the depth s
greater than the width. but the width of a wench (measured at the bottom )
is not greater than 15 feet. If forms or other structures are installed or con-
structed in an excavation so as to reduce the dimension measured from
the forms or smucture to the side of the excavalion to 15 feel or less. imea-
sured at the bonom of the excavation), Lhe excavation is also considercd
to be & trench.

Trench box. See “Shieid.”

Trench shield. Sce “Shield.”

Uprights. The verucal members of a trench shoring system placed in
contact with the eanh and usually positioned so that individual members
do not contact eachother. Uprights placed sothat individual members are
closely spaced, in contact with or interconnecied to each other, are often
cailed “sheeting.”

Wales. Horizontal members of a shoring system placed paraliel to the
excavation face whose sides bear against the ventical members of the
shoring sysiem or earth.

Note: Authorily ciied: Secuon 142.3, Labor Code. Reference: Section 1423, La-
bor Code.

Hisrony
1. Repenler and new section filed 8-23-82; effecuve thirtieth day thereafier (Reg-

ister B2, No. 35). For pnor history, see Register 75, No. 11.

2. Amendment of subsecuon (bu 3 filed t 1-18-83; effective thistieth day Lhere-
after (Register 83. No. 47). )
3. Amendment of subsecuons (bi2) and (b) 3} filed 5-1-87; operative 5-31-87

(Register 87, No. 19).

4. R;pnkund new secucn filed §-+26-91: operative 9-23-91 (Register 92, No.
13

§ 1541, Genersi Requiremants.

() Surface encumbrances. All surface encumbrances that are located
s0 as lo create a hazard to empioyees shall be removed or supported. as
necessary, to safeguard employees.

tb} Underground installations,

(1) The estimated location of mility installations, such as sewer, tele-
phone, fuel, clectric. water lines, or any other underground instaliations
that reasonably may be expected to be encountered during excavation
work, shall be determined prior 1© opening an excavation.

2) All Regional Notification Centers as defined by Government Code
Section 4216(a} in the area involved and all known owners of under-
ground facilities in the arca who ars not members of a Notification Center
shall be advised of the proposed work at least 2 working days priorto the

start of any digging or excavauon work. EXCEPTION: Emergency re-
pair work [0 underground faciliues.

13) When excavation operauons approach the estunated location of
underground instailations. the exact iocauon of the instajlations shall be
determuned by safe and acceptable means.

14) While the excavauon is open, underground installations shall be
protected. supported, or removed as necessary (o safeguard cmployees.

(¢} Access and egress.

(1) Structural ramps.

{A) Structural ramps that are used solely by empioyees as s means of
access O £gress from excavations shall be designed by a competent per-
son. Structural ramps used for access or cgress of equipment shall be de-
signed by a competent person qualified in structural design. and shail be
construcicd in accordance with the design.

{B) Ramps and runways constructed of two or more suructural mem-
bers shall have the structural members connecied together to prevent dis-
placement.

{C) Structural members used for ramps and runways shail be of uni-
form thickness.

+D) Cleats or other appropriate means used 10 Connect Funway struc-
tural members shall be anached 10 the boitom of the runway or shall be
attached in a manner to prevent tripping.

{E} Structural ramps used in lieu of sieps shall be provided with cleats
or other surface treatments to the top surface to prevent slipping.

12) Means of cgress from gench excavanons.

A stairway, ladder, rarap or other safe means of ¢gress shall be located
in trench excavations that are 4 feet or more in depth 30 a3 10 require no
more than 25 feet of lateral travel for emplovees.

tdy Exposure (o vehicular traffic. Employees ¢xposed (o pubtic vehic-
ulartraffic shall be provided with, and shall wear. waming vests or other
suitable garments marked with or made of reflectorized orhigh-visibitity
material.

1¢) Exposure to falling loads. No employee shall be permitted under-
neath loads handied by lifting or digging equipment. Employces shall be
required 1o siand away from any vehicle being loaded or unicaded to
avoid being struck by any spillage or falling materials. Opersiors may re-
main in the cabs of vehicles being loaded or unioaded when the vehicles
are equipped, in accordance with Section 1591(¢), to provide adequate
protection for the operator during ioading and unloading operations.

{f) Warning system for mobiie equipment. When mobile equipment
isoperated adjacent to an excavation, or when such equipment is required
to approach the edge of an excavation. and the operator does not have &
clearand direet view of the edge of the excavalion. a waming sysiem shall
be utilized such as barricades. hand or mechanical signais, or stop logs.
If possible, the grade should be away from the excavation.

{g) Hazardous atmospheres.

{1) Testing and controls. In addition to Lhe requirements set forth in the
Construction Safety Orders and the General Indusiry Safety Orders 1o
prevent exposure to harmful levels of atmospheric conlaminanis and to
assure acceptabie aumospheric condition, the following requirements
shall sppiy:

(A) Where oxygen deficiency (atmospheres containing less than 19.5
percent oxygen) or 2 hazardous atmosphere exists or could reasonably be
expected to exist. such as in excavations in landfill areas or excevations
in areas where hazardous substarices are stored nearby, the stmospheres
in the excavation shall be tested before employees enter excavations
greater than 4 feet in depth.

{B) Adequate precautions shall be taken to pre vent empioyee exposure
10 atmospheres containing less than 19.5 percent oxygen and other haz-
ardous atmospheres. These precautions include providing proper respirs-
tory protection or ventilation.

{C) Adequate precaution shall be taken such as providing ventilation,
10 prevent employee exposure to an atmosphers containing 2 concentra-
tion of & flammable gas in excess of 20 percent of the lower flammabic
limit of the gas.
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(D) When controls are used that are intended 10 reduce the levei of at-
mospheric contaminants 1 acceptable leveils, testing shall be conducted
as often as necessary (o cnsure that the atmosphere remains safe.

(2) Emergency rescue equipment.

{A) Emergency rescue equipment. such as breathing apparatus. a safe-
ty harness and line, or a basket strewcher. shall be readily available where
hazardous atmospheric conditions exist or may reasonably be expected
10 develop during work in an excavaton. This cquipment shall be at-
tended when in use.

(B} Empiloyees entering bell-bottom pier holes. or other similar decp
and confined footing excavations, shall wear a harness with a lifeline se-
curcty attached to 1. The lifeline shall be separate from any line used 10
handle materials. and shall be individually attended at all times while the
employee wearing the lifeline is in the excavation.

{h! Protection from hazards associated with waler accumuiation.

(1) Employees shall not work in excavauonsin which there 1s accumu-
lated waler. of in excavations in which water is accumulating. unless ade-
quate precaulions have been Laken to protect employees against the haz-
ards posed by water accumuiauon. The precautions necessary 1o protect
cmplovees adequately vary with each situation. but couid inciude special
support ot shicid sysiems Lo protect from cave-ins, waterremoval locon-
wrol the levei of accumulating water, orusc of a safety harness and lifeline.

(21 If water is contolled or prevented from accumulating by the usc
of water removal equipment. the waier removal equipment and opera-
tons shall be monitored by a compelent person 1o ENSUTE proper opera-
ton.

(3) If excavation work interrupts the natural drainage of surface water
(such as streams). diversion ditches. dikes. or other suitable means shall
be used to prevent surface water from entering the excavation and 1o pro-
vide adcquate drainage of the area adjacent to the excavation. Excava-
tions subject to runoff from heavy rains will require an inspection bya
competent person and compliance with Sections 1540 (hi 1) and thx 2).

(i) Suability of adjacent structures.

{1) Where the stability of adjoining buildings, walls. orother suructures
isendangered by excavalion operations, SUpport sysiems such as shoning,
bracing. or underpinning shall be provided to ensure the stability of such
structures for the protection of employees. .

12) Excavation below the level of Lhe base or footing of any foundation
or reraining wall that could be reasonably expecied to pose a hazerd to
employees shall not be permitted except when:

(A) A suppon system. such as underpinning, is provided to ensure the
safety of crployees and the stability of the strucwure: or

{B) The excavation is in stable rock: or

(C) A registered professional engineer hasapproved the determination
that such excavation work will not pose a hazard 1o employees.

(3} Sidewalks, pavements and appurtenant structure shail not be un-
dermined unless s support sysiem or another method of protection is pro-
vided to protect employees from the possible collapsc of such structures.

(j) Protection of employees from loose rock or soil.

(1) Adequate protection shall be provided to protect employees from
Joose rock or soil that could pose 8 hazard by falling or roiling from an
excavation face. Such protection shall consist of scaling 1o remove loose
material; instailation of protective barricades at intervals as niccessary on
the face to stop and contain falling materiai: or other means that provide
equivalent protection.

(2) Employees shall be protected from excavated or other materials or
equipment that could pose 2 hazsrd by falling or rolling into cxcavations.
Protection shall be provided by piacing and kecping such materials or
cquipment at least 2 feet from the edge of excavations. of by the use of
retaining devices that are sufficient to prevent materials or equipment
from falling or roiling into excavations, or by a combination of both if
nECeIsary.

{k} Inspecrion.

(1} Daily inspections of excavations, the adjacent areas, and protective
systems shall be made by a competent person for evidence of a wituation

that could resuit in possible cave-ins, indications of failure of protective
sysiems, hazardous aumospheres. or other hazardous conditons. An n-
specuon shall be conducied by the competent person prior to the start o
work and as needed throughout the shifi. Inspections shali aiso be madc
after every rain storm or other hazard increasing occurrence. These in-
spections are onty required when empioyee cxposure can be reasonably
anticipated.

12) Where the competent person finds evidence of a siwation tha
could result in 2 possible cave-in. indications of failure of protecuve sys
wems. harardous aunospheres. or other hazardous conditions, exposet
cmployees shall be removed from the hazardous area until the necessarn
precaunons have been laken to casure therr safety.

t1) Fail prowection.

{ 1) Where empioyees of equipment are required or permitted to cTos'
over excavations. walkways or bridges with standard guardrails shail be
provided.

12) Adeguate basrier physical protection shall be provided st all re
motely located excavations. All weils. pits. shafts, etc.. shall be bami-
caded or covered. Upon compietion of exploration and other surular op
erations. temporary wells, pits. shafis. eic.. shall be backfilled.

NoTe: Authority cited: Section 142.3. Labor Code. Reference: Secuon 142.3.La
bor Code; and Secuan 4216, Government Code.
Higrony
1. Repeaier and new secuon filed 8-23-82; effective thirueth day therearter tReg
sl:rld.; No. 35). For pior hustory, see Registers 75, No. 21, 74, No. 35 and 74

2, Repenier and new secuan filed 8-26-91: operauve 9-25-91 (Regnter 92. No
13,

$ 1541.1. Requirsments for Protective Systems.

1a} Protection of employees in excavagons.

(1) Each emplovee in an excavation shall be protected from cave—in:
by an adeguate protective system designed in accerdance with Sectior
1541.1¢b} or 1¢) except when:

{A) Excavations are made entirely in stable rock: or

(B) Excavations are less than 5 feet in depth and examination of the
ground by a competent person provides no indication of a potential cave-
in.

(2} Protective svstems shall have the capacity to resist withour failur
all loads that are intended of could reasonably be expected Lo be appliec
or transmiced to the sysiem.

{ b) Design of sioping and benching systems. The siopes and configura
tions of sloping and benching systems shall be sclected and constructec
by the cmplover or his designes and shall be in accordance with the re
quiremerus of Section I541.11BXIY or in the alternative. Sectior
1541.1(5%2); or. in the altemative, Scction 1541.1(b}3); or. in the alter
native. Section 1541.1(bX4), 33 follows:

(1) Option 111 —Allowable configurations and slopes.

(A) Excavations shali be sloped at an angle not steeper than one anc
one-half horizontal 10 one verticat (34 degrees measured from the ho-
zontaly, unless the employer uses one of the other options listed below

(B) Slopes specified in Section 1541.1(bX IN8) shall be excavated
form configurations that are in accordance with the slopes shown for
Type C soil in Appendix B to this article.

(2 Option 12) —Determination of slopes and configurations using
Appendices A and B. Maximum ailowabie slopes. and allowsble config
urations for sioping and benching systems. shall be determined in accor-
dance with the conditions and requirements set forth in Appendices A anc
B 1o this arucle.

(3) Option (3) —Designs using other mbulsted data.

{A) Designs of sloping or benching systems shali be selected from anc
be in accordance with tsbulsted data, such as tables and chans.

(B) The tabulated data shall be in wrinen form and shail inciude alio
the following:

1. Identification of the parameters that affect the selection of a sloping
or benching system drawn from such data:
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2. ldentification of the Limits of use of the data. 10 inciude the magni-
de and configurauon of siopes determined 10 be safe:

1. Explanatory information as may be necessary 10 aid the user in mak-
ing a correct selecuion of a protective system from the data.

4. At jeast onecopy of Lhe tabulated data w hich identfies the regisiered
professional engineer who spproved the data, shall be maimained ai the
jobsite duning construction of the protective system. After thal ume the
data may be stored off the jobsite. but a copy of the data shall be made
availabie to the Division upon request.

14) Option 14} —Design by a regisiered protessional engincer.

(A} Sloping and benching systems not utilizing Option (1) or Option
12} or Opuion (3) under Section I54| 1(b) shall be approved by a regis-
tered professional engineer.

(B) Designs shall be in writien form and shall include at ieast the fol-
lowing:

1. The magnitude of the siopes that were determined 1o be safe for the
pankular project.

2. The configurations that were delermined to be safe for the particular
project:

3. The identity of the registered professional engincer approving the
design.

1) At least ane copy of the design shall be maintained at the jobsite
while the slope is being constructed. After that time the design need not
be at the jobsite, but a copy shail be made avalable to the Division upon
request.

tc) Design of suppon systems, shieid svstems, and other protective
systems. Designs of support systems. shield systems. and other protes-
tive systems shall be selected and construcied by the empioyer or his de-
signee and shall be in accordance with the requirements of Section
1541.1te i 1) or. in the aliernative. Section 1541.1(c)2): or.in the aiter-
native, Section 1541.1(c)3); or, in the alternative, Section 1541. 14}
as follows:

(1) Option 1 1) —Designs using Appendices A. C and D. Designs for
umber shoring in trenches shall be determined in accordance with the
conditions and requirements st forth in Appendices A and C to this ar-
ticle. Designs for aluminum hydraulic shoring shalf be in accordance
with Section 1541.1(¢)(2), butif manufacturer's tabuiated data cannot be
utilized, designs shall be in accordance with Appendix D.

12) Option 12) —Designs Using Manufacturer's Tabulated Data.

1A} Design of suppon systems, shield systems. or other protective sys-
tems that are drawn from manufacturer's tabulated deta shall be in accor-
dance with all specafications. recommendations. and limitations issued
or made by the manufacturer.

{B) Deviation from the specifications. recommendations, and limita-
tions 1ssued or made by the manufacturer shall only be ailowed after the
manuiacturer issues specific wrinen approval.

{C) Manufacturer's specifications, recommendations, and limitations,
and manufacturer’s approval to deviste from the specifications. recom-
mendations, and limitations shall be in written form at the jobsite during
construction of the protective system. After that time this data mey be
stored off the jobaite, but a copy shail be made svailable o the Division
upon request.

{3) Option (3) —Designs using other tabulited dutn.

(A) Designs of support sysiems, shield systems, or other protective
systems shall be selecied from and be in accordance with tabulated data,
such as tables and charta.

{B) The tabulated data shall be in written form and include all of the
following:

1. Identification of the parameters that affect the selection of & protee-
tive sysiem drawn from such data;

2. [dentification of the limits of use of the data:

3. Explanatory information as may be necessary to aid the user in mak-
ing a correct selection of a protective system from the dats.

(C) At least one copy of the tabuluted data, which identifies the regiz-
tered professional engineer who spproved the data, shall be mainwined

at the jobsite during conswruction of the protecuve syster. After that time
the data may be siored off the jobsite, but a copy of the data shall be made
available 1o the Division upon requesi.

(4) Option (4) —Design by a registered professional engineer.

1A} Suppon systems, shield systems. and other protective systems not
utlizing Option 1. Option 2. or Option 3. above. shall be approved by a
regisiered professional engineer.

{ B} Designs shail be in wricten form and shall inciude the following:

1. A plan indicating the sizes. types. and configurations of the maten.
als to be used in the protective system; and

2. The identity of the regisiered professional engineer approving the
design.

{C) At least onc copy of the design shall be maintuned al the jobsiw
during construction of the protective system. Afier that time. the design
may be stored off the jobsite. buta copy of the design shall be made avail-
able to the Division upon request.

(d) Materials and equipment.

{1) Materials and equipment used for protective sysiers shali be free
from damage or defects that might impair their proper function.

{2) Manufactured materiais and equipment used for protective svs-
tems shall be used and maintained in a manner that is consisient with the
recommendations of the manufacwrer, and in a manner that wiil prevent
cmplovee exposure (o hazands.

(3) When matenai or equipment that is used for protective sysiems is
damaged. a competent person shail examune the matenal or equipment
and evaluate 113 suitability for conunued use. if the competent person can-
not assure the matertal or equiproent is abie to support the intended loads
or s otherwise suitabie for safe use. then such matenal orequipment shail
be removed from service, and shall be evaluated and approved byarems-
tered professional engineer before being retumed 10 service.

(e) Instailation and removal of supports.

{1} General.

tA) Members of suppon sysierms shail be securely connected together
to prevent sliding, falling, kickouts, or other prediciable failure.

{B) Support aystems shall be installed and removed in a manner that
protects employees from cave—ins, strucmral collapses. or from being
struck by members of the support system.

{C) Individual members of support systems shall not be subjected to
loads exceeding those which those members were designed (o withstand.

{D) Before temporary removal of individual members beging, addi-
tional precautions shall be taken 1o ensure the safety of employees, such
as installing other structural members to carry the loads imposed on the
SUDPOTt SYStem.

(E) Removal shail begin at, and progress from, the bottom of the exca-
vation. Members shall be reieased slowly 30 as 10 note any indication of
possible failure of the remaining members of the struciure or possible
cave—in of the sides of the excavation.

(F) Backfilling shail progress ogether with the removal of support
sysiems from excavations.

(2) Additionsl requirements for support systems for trench excava-
tions,

(A) Excavation of material 10 a level no greater than 2 feet below the
bottom of the members of a support system shall be perminied, but only
if the system is designed to resist the forces caiculated for the full depth
of the trench. and there are no indications while the rench is open of &
possible loss of soil from behind or befow the botiom of the suppar sys-
tem.

(B) Instailation of a support system shall be closely coordinated with
the excavation of renches.

(f) Sloping and benching systems. Employees shall not be permitied
to work on the faces of sloped or benched excavations at levels above oth-
erempioyees except when employees st the lower levels are ndequluly
protected from the hazard of falling, rolling, or stiding material or equip-
ment.

{g) Shicld systems.
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(1} General.

{A} Shield sysiems shail not be subjected 1o loads exceeding thosc
which the system was designed to withstand.

{B) Shields shall be installed in a manner 10 restrict lateral or other haz-
ardous movement of the shicld in Lhe event of the application of sudden
latera loads.

{C) Empioyees shatl be protected from the hazard of cave- ins when
cnlering or exiting the arcas protected by shields.

{D) Emptovees shall not be allowed in shields when shieids are being
installed, removed. or moved verucaily.

{2) Additional requirement for shield systems used in trench cacava-
tions. Excavations of earth material to a level not greaterthan 2 feet below
the botiom of a shieid shall be permitted., but oniy if the shield is designed
(o resist the forces calculated for the full depth of the trench. and there are
no indications while the rench is open of a possibie loss of soil from be-
hind or below the bottom of the shield.

NoTe: Authony cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

bor Code.
Hisrory:
1. New secuon inchuding Appendices A-F filed 8-26-91; operauve 9-25-91

(Register 92, No. 131

Appendix A
Soil Classification

(2) Scope and application. \

(1) Scope. This appendix describes s method of classifying soil and
rock deposits based on sile and environmental conditions, and on the
structure and composition of the earth deposits. The appendix contains
definitions. sets forth requirements, and describes acceplable visual and
manual e for use in classifying soils.

(2) Application. This appendix applics when & sloping or benching
system is designed in accordance with the requirements set forth in Sec-
tion 1541.11b%2) asa method of protection forempioyees from cave-ins.
This sppendix also applics when timber shoring for excavations is de-
signed as a method of protection from cave—iny in accordance with Ap-
pendix C o this aruicle, and when aluminum hydraulic shoring is de-
signed in sccordance with Appendix D. This appendix also applies if
other protective systems are designed and selected for use from data pre-
pared in accordance with the requirements set forth in Section 1541, 1ic).
and the use of the data is predicated on the use of the soil classification
system set forth in this appendix.

tb) Definitions.

Cemented soil. A soil in which the particles arc held together by 2
chemical agent. such a calcium carbonate. such that a hand-size sample
cannot be cruzhed into powder or individual soil particies by finger pres-
sure.

Cohesive soil. Clay (fine grained soil), or soil with s high clay content.
which has cohesive strength. Cohesive soil does not ecrumbie, can be ex-
cavaied with vertical side slopes. and is plastic when moist. Cohesive soil
is hard to break up when dry, and exhibits significant cohesion when sub-
merged. Cohesive soils includeclayey silt, sandy clay. silty clay, clayand
organic clay.

Drry soil. Soil that does not exhibit visible signs of moisture content.

Fissured. A soil material that has a tendency to break along definite
plancs of fracture with linle resistance. or a material that exhibits open
cracks. such as tension cracks, in an exposed surface.

Granuler soil. Gravel, sand. or sili (coarse grained soil) with linle or
no clay content. Granuiar soil has nocohesive suength. Some moist gran-
ular soils exhibit apparent cohesion. Granular soil cannot be molded
when moist and crumbles eanily when dry.

Layered system. Twoor more distinctly different soil or rock types ar-
ranged in lavers. Micaceous seams or weakened planes in rock or shaie
are considered layered.

Maoist scil. A condition in which a 30il looks and feels damp. Moist
cohesive 30il can casily be shaped into a ball and rolled into smali diame-

ter threads before crumbling. Moist granular soi that contains some
cohesive matenai will exhibit signs of cohenon between parucles.

Plastic. A propeny of a sod which allows the 3oii to be deformed or
moided without cracking, or appreciable volume change.

Saturated soil. A soil in which the voids are filled with water, Satura-
tion does not require flow, Saturauon. or near saturalion. is NECESSATY for
the proper usc of instruments such as a pockel penetromeier or sheer
vane. :

Sail classification sysiem. A method of categorizing soil and rock de-
posits in a hierarchy of Stable Rock. Type A. Type B.and Type C.inde-
creasing order of siability. The categonies are determuned based on an
analysis of the properues and performance charsctenstics of the deposits
and the characienstics of the deposits and the environmental conditions
of exposure.

Stabie rock. Natural solid mineral maiter that can be excavated with
verucal sides and remain intact while exposed.

Submerged soil. Soil which is underwater or is frec sceping.

Type A soil. Cohesive soils with an unconfined. compressive strength
of 1.5 ton per square foot (tsf) or greater. Examples of cohesive soils are:
clay. silty clay. sandy clay. clay loam and. in some cases. suty clay loam
and sandy clay loam. Cemented soils such as caliche and hardpan are aiso
considered Type A. However. no soil is Type A if:

(1) The soil is fissured: or

12) The soil is subject 10 vibration from heavy maffic, pile driving, or
sumilar effects: or

(3} The =oil has been previously diswurbed: or

(4) The soil is partof 8 sloped. layered sysiem where the layery dip into
the excavation on a slope of four horizontal 1o onc verucal (4H:1V) or
gresier. or

15) The material is subject to other factors that wouid require it to be
classified s a icss stable maienial.

Type B soil:

t1) Cohesive soil with an unconfined compressive strength greater
than 0.5 tsf but less than 1.5 tsf or

(2) Granular cohesioniess soils inciuding: angular gravel (similar to
crushed rock). silt. silt loam. sandy loam and, in some cases. siity clay
loam and sandy clay loam.

13} Previously disturbed soils except those which would otherwise be
clazsed as Type C soil.

14 Soil that meets the unconfined compressive strength or comenia-
tion requirements for Type A, but is fissured or subject to vibration; or

(5) Dry rock that is not stable; or

(6) Matenial thal is part of a sioped. laversd system where the layers
dip into the excavation on a slope less sieep than four horizontai 1o one
vertical (4H:1V), but only if the material would otherwisc be classified
as Type B.

Type C soil:

(1) Cohesive soil with an unconfined compressive suength of 0.5 usf
or iess: or

(23 Granutar soils including graveL sand, and loamy sand: or

{3) Submerged s0il or s0il from which water is freely seeping; or

(4) Submerged rock that is not stable, or

(5) Material in a sloped. layered sysiem where the layers dip into the
excavation or & siope of four horizontal 16 one vertical (4H: 1V) or sieep-

er.

Unconfined compressive strength. The load per unit ares at which &
soil will fail in compression. kt can be determined by laboratory tesung.
or estimated in the field using 8 pocket penetrometer, by thumb penetra-
tion tests, and other methods.

Wet 30il. Soil that contains significantly more moisture than moist soil,
but in such 3 range of values that cohesive marerial will slump or begin
10 flow when vibrated. Granular material that would exhibit cohesive
properties when moist will lose those cohesive properties when wet.

(¢) Requirements.
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t 13 Classification of soil and rock deposits. Each soil and rock deposit
shali be classified bv a competent person as Stable Rock. Type A. Type
B. or Type C in accordance with the definitions set forth in paragraph (b)
of this appendix.

{2) Basis of classification. The classification of the deposits shall be
made based on the resuits of at least one visual and at ieast one manual
analysis. Such analyses shall be conducied by a competeni person using
wests described in paragraph (d1 belaw. or in other approved methods of
soil classification and testing such as those adopted by the Amencan So-
ciety for Testing Matenials, orthe U.S, Depanment of Agriculture textur-
ai classification system.

{3) Visual and manual analyses. The visual and manual analyses, such

as those noted as being accepiable in paragraph (d) of this appendix. shall -

be designed and conducied 10 provide sufficient quantitative and quaiita-
tive information as may be necessary to identify properiy the properues,
faciors, and conditions affecting the ciassification of the deposits.

(4)Lavered sysiems. Ina layered system. the system shall be classified
in sccordance with its weakest iaver. However. each layer may be classi-
fied individually where a more stable layer lies under a less stabie layer.

15) Reclassification. If, after classifving a deposit, the properties, fac-
tors. or conditions affecting its classification change in any way, the
changes shall be evaluated by a competent person. The deposit shall be
reclassified as necessary to reflect the changed circumsiances.

1d) Acceptable visual and manual tests.

11) Visual 1ests. Visual anaivsis is conducted to determune qualitative
information regarding the excavation sie in general. the 301l adjacent to
the excavation, the soil formung Lhe sides of the open excavation, and the
soil taken as samples from excavated material,

{A) Observe sampies of soil that are excavaied and soil in the sides of
the excavaton. Estimate the range of panticle sizes and the relative
amounts of the particle sizes. Soil that is primarnily composed of fine-
grained malerial is cohesive material. Soil composed primarily of coar-
se—grained sand or gravel is granular matenial.

(B} Observe scil as it is excavated. Soil that remains in clumps when
excavated is cohesive. Soil that breads up easily and does nol stay in
clumps is granuiar.

({C)Observe the side of the opened excavation and the surface ares ad-
jacent to the excavation. Crack-like openings such as iension cracks
could indicate fissured material. If chunks of soil spall off a vertical side,
the soil couid be fissured. Small spalls are evidence of moving ground
and are indicauons of potentially hazardous situations.

{D) Observe the arca adjacent Lo the excavation and the excavation it-
self for evidence of existing utiity and other underground structures. and
to identify previousiy disturbed soil.

{E) Observe the opened side of the excavation to idemtify layered sys-
teras. Examine iavered systems to identify if the layers siope toward the
excavation. Estimate the degree of slope of Lhe layers.

F) Observe the area adjacent 10 the excavation and the sides of the
opencd excavation for evidence of surface water, water seeping from the
sides of the excavation. of the location of the level of the water table.

1G) Observe the arca adjacent to the excavation and the ares within the
excavation for sources of vibration that may affect the stability of the ex-
cavation face.

{2} Manual tests. Manual analysis of soil samples in conducted to de-
termine quantitative as well as qualitative properties of soil and w pro-
vide more information in order to classify soil properly.

(A} Plasticity. Mold a moist or wet sampie of soil into a ball and at-
terapt to roll it into threads as thin as 1/8~inch in diameter. Cohesive ma-
terial can be successfully rolled into threads without crumbling. For ex-
ample, if at least a two inch length of 1/8~inch thread can be held on one
end without tearing, the soil is cohesive.

{B)Dry suength. If the soii is dry and crumbles on its ownorwith mod-
erate pressure into individual grains or fine powder, it is granular (any
combination of gravel. sand. or silt). If the soil is dry and falls intoclumps
which break up inio smaller clumps, but the smaller clumps can only be

broken up with difficulty, it may be ciay in any combination with gravel,
sand or silt, if the dry soil breads into clumps which do not break up mnto
smalt clumps and which can oniy be broken with difficuity. and there 1
no visual indication Lhe =oil is fissured. the z0il may be considered unfis-
sured.

tC} Thumb penetration. The thumb penetration test can be used to esti-
mate the unconfined compressive strength of cohesive sciis. Type A soils
with an unconfined compressive strength of 1.5 15f can be readily in-
dented by the thumbs: however, they can be penetrated by the thumb only
with very great effort. Type C soils with an unconfined compressive
strength of 0.5 tsf can be easily penerated several inches by the thumb,
and can be molded by light finger pressure. This test should be conducted
on an undisturbed soil sample, such as a large clump of spoil. as soon as
practicable afterexcavation (o keep 10a minimum the effects of exposure
to drying influences (rain, flooding). the classification of the soil must be
changed accordingly.

(D} Other srength tests. Estimaies of unconfined compressive
strength of soils can aiso be obuiined by use of a pocket penevometer or
by using a hand-operated shearvane.

{E) Drying test. The basic purpose of the drying test is to differenuste
between cohesive materizl with fissures. unfissured cohesive matenai.
and granular matenal. The procedure for the drving wst involves drying
a sample of soil that is approximately one inch thick and six inches in di-
ameter until it is thoroughly dry:

1. If the sample develops cracks as it dries., significant fssures are indi-

cated. .
2. Sampies that dry without cracking are 10 be broken by hand. If con-
siderable force is necessary to bread a sampie, the soil has significant
cohesive malerial content. The soil can be classified as an unfissured
cohesive materiai and the uncanfined compressive sirength should be de-
termined.

3.If 1 sample breaks casily by hand. it is eithera fissured cohesive ma-
terial or a granular material. To distinguish between the two, puiverize
the dried clumps of the sampie by hand or by siepping on them. If the
clumps do not pulverize easily, the material is cohesive with fissures. if
they pulverize easily intc very small fregments, the material is granuiar.
Nore: Authority cited: Section 142.3, Labor Code. Reference: Section 1423, La-

bor Code.
Appendix B
Sloping and Benching

1a) Scope and application. This sppendix contains specifications for
sloping and benching when used as methods of protecung employees
working in excavations from cave-ins. The requirements of this appen-
dix apply when the design of sioping and benching protective systems is
10 be performed in accordance with the requirements set forth in Section
1541.1(b).

(b} Definitions.

Actual slope means the slopetowhich anexcavation face is excavated.

Distress means that the soil is in a condition where a cave—in is immi-
nentoris likely 10 occur. Distress is evidenced by such phenomesna as the
development of fissures in the face of or adjecent to an open excavation:
the subsidence of the edge of an excavation: the slumping of material
from the face or the bulging or heaving of material from the bottom of
an excavation: the spalling of material from the face of an excavation: and
raveiling, i.c.. small amounts of material such as pebbles or little ciumps
of materiai suddenly separating from the face of an excavation and trick-
ling or rolling down into the excavation. )

Maximum allowable slope means the steepest incline of anexcavation
face that is acceptable for the most favorable site conditions as protection
against cave-ins, and is expressed a3 the ratio of horizontal distance 10
vertcsl rise (H:V),

Short term exposure means & period of time less than or equal to 24
hours that an excavation is open.

{c! Requirements.
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11) Soil classificauon. Soil and rock deposits shail be classificd in ac-
cordance with Appendix A to Section 1541.1.

{2) Maximum allowabie slope. The maximum allowabic siope for 2
soil or rock deposit shall be determuned from Tabie B~ of this appendix.

{3) Actual siope.

1A) The actual slope shall not be steeper than the maximum allowable
slope.

{B) The actuat slope shall be less seep than the maxirnum atlowable
slope, when there are signs of distress. If that situstion occurs, the stope
shail be cut back to an actual slope which is at least 1/2 horizontal to on¢

vertical 1 1/2H: 1V less steep than the maximum allowable siope.

{C) When surcharge ioads from stored matenal or equipment. apera
ing equipment, or traffic are present. a competent person shal} determur
the degree to which the actuai slope must be reduced below the maumu.
allowable siope, and shall assurc that such reduction 15 achicved. Su
charge loads from adjaccnt structures shail be evaluated in accordanc
with Section 1541. 1)

(4) Configurations. Configurauons of sloping and benching sysien
shall be in accordance with Figure B-1.

TABLE B-1
MAXIMUM ALLOWABLE SLOPES

SQIL OR ROCK TYPE

——

3}

MAXIMUM ALLOWABLE SLOPES (H:V)
FOR EXCAVATIONS LESS THAN 20
FEET DEEP [3]

STABLE ROCK

YERTICAL (20%)

37431 (53%)

g:is a [2] 1:1 (45°%)

E B . »

e o 1h:1 (34%)
NOTES:

1. Numbers shown in parentheses next to maximum allowable siopes are angles expressed in degrees from the horizontal. Angies

have been rounded off.

2, A shon-term maximum aliowabie siope of 1/2H: 1V (63 degrees) is allowed in excavations in Type A soil that are 12 feetor
less in depth. Shon~term maximum allowsble siopes for excavations greates than 12 feet in depth shall be 3/4H:1V (53 degrees).
3. Sloping or benching for excavations greater than 20 feet deep shall be designed by & regisiered professional engineer.

FIGURE B-1
SLOPE CONFIGURATIONS

tAll slopes stated below are in the horizontal to vertical ratio)

B - 1.1 Excavatons made in Type A soil.

1. All simpic siope excavations 20 feet or less in depth shall gave a maximum allowable slope of 34:1.

20' Max.

/)

i/4

Simple Slope — General
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Exception: Simple slope excavations which are open 24 hours or less ishort term ) and which are 12 fector less in depth shali have

a maximum sliowable slope of 1/2:1.

12°

Max.

=
~
[

Simpie Slope — Short Term

2. All benched excavations 20 feet or less in depth shall have a maximum aliowable slope of 3/4 1o | and mzximum bench dimen-

sions as follows:

20' Max.

4!

\
Max. »

Simple Bench
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20' Max.
5° ’

l Max. ,'
~

4' Max. ’

Multiplec Bench

3. All excavations 8 feet or iess in depth which have unsupported vertically sided lower portions shall have s maximum verucal
side 3 1/2 feet.

8' Max.

Unsupported Verticaily Sided Lower Portion — Maximum 8 Feet in Depth

All excavations more than B feet but not more than 12 feet in depth with unsupported vertically sided lower portions shall have
a maximum allowable slope of 1:1 and a maximum vertical side of 3 1/2 feet.
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Unsupponied Vertically Sided Lower Portion - Maximum 12 Feet in Depth

Allexcavations 20 feet or less in depth which have verucally sided lower portions that are supporied or shiclded shall have a maxi-
mum allowable stope of 3/4; 1. The suppor or shield system must extend at least 18 inches above the top of the verucal side.

20¢

Support or shield system

—? /4
18" Min.

Total height of vertical side

Max.

Supported or Shieided Vertically Sided Lower Portion

4, All other simple slope, compound slope, and verticaily sided lower portion excavations shall be in accordance with the other
options permined under 1541.1{b).
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B-1.2 Excavations Made in Type B Soil

1. All simple siope excavations 20 feet or iess in depth shall have 2 maximum aliowsble slope of 1:1.

0" Mmax.

Simple Slope

2. All benched excavations 20 feet or less in depth shail have s maximum silowsbie slope of 1:1 and maximum beach dimenaions

as follows:
This bench allowed in cohesive soii only.

—

20' Max. 1
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This bench allowed in cohesive soil only.
P
R —
F
’
’
s
’
”
#
20' Max. -
— /)
’
4 P
- . -.- ’ l
4 Max. ’
I ’
F
Multiple Bench

3. All excavations 20 feet or l¢ss in depth which have venically sided iower portions shall be shicided or supported to a height
at least 1B inches above the top of the verucal side. All such excavations shail have a maximum ailowable siope of 1:1.

——— Support or shield system

20' Max.

18" Min.

Total height of vert:zal si1de

Vertically Sided Lower Portion

4. All other sloped excavations shall be in accordance with the other options permitied in 1541.1ib).
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B-1.3 Excavauons Made in Type C Soil

1. All simpie siope excavations 20 feet or iess in depth shail have a maximum alicwable slope of 1 72:1.

Simpie Slope

2. All excavations 20 fect or less in depth which have vertically sided lower portions shail be shielded or supported to s height
at least 18 inches above the top of the vertical side. All such excavauons shall have & maximum allowable siope of | 1/2:1.

Support or shield svstem

Pl
1h
18" Min.

Total height of vertical side

20¢ Max.

Vertically Sided Lower Portion

3. All other sloped excavations shall be in accordance with the other options permined in 1541.1(b).
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B-14 Excavstions Made in Layered Soil

1. All excavations 20 feet or less in depth made in layered soils shall have a maximum allowabie siope for exch layer as set forth
below:

B OVER A

COVER A
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COVERB
AOVER B
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AOQVERC

BOVERC

2. All other sioped excavations shall be in accondance with the other options permitted in 1341.1(b).

Note: Authority ciied: Secton 142.3, Labor Code. Reference: Section 142.3, Labor Code.
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Appendix C
Timber Shoring for Trenches

(a) Scope. This appendix contains information that can be used when
timber shoring is provided as a method of protecucn from cave-ins in
trenches that do not exceed 20 feet in depth. This appendix must be vsed
when design of timber shonng protective systems 1s to be performed 1n
accordance with Section 1541.1(¢) 11, Other umber shoring configura-
tions: other systems of support such as hydraulic and pneumatic sysiems;
and other protecuive systems such as sloping. benching, shiclding, and
freezing svsiems must be designed in accordance with the requirements
sct forth in Section 1541.1(b) and 1541.Jic).

(b) Soil Classification. In order 1o use the data presented in this appen-
dix, the soii type or Lypes in which the excavaiion is made must first be
determined using the soil classification method sci forth in Anicle 6.

tc} Presenuation of Informauon.

Information is presented in scveral forms as follows:

(1) Informauon is presented in wabular form in Tables C-1.1. C-12
and C-1.3, and Tables C-2.1, C-2.2 and C-2.3 following Section ig) of
Appendix C. Each table presents the minimum sizes of Limber members
touse inashoring sysiem. and cach table contains data oniy for the paruc-
ular soil tvpe in which the excavation or poruon of the excavation is
made. The data are arranged to allow the user the flexibility to seiect from
among several acceplable configurauions of members based on varving
the horizontal spacing of the crossbraces. Stable rock is exempt from
shoring requirements and therefore, no data are presented for this condi-

_ tion.

{2) Information concerning the basis of the tabular data and the limita-
tions of the data is presented in Section (d) of this appendix. and on the
tables themseives.

{3) Informaton expiaining the use of the tabular data is presented in
Section (¢} of this appendix.

(4) Information illustrating the use of the tabuiar data is presented in
Secction (f) of this appendix.

{5) Misceilaneous nomtions regarding Tables C-1.1 through C-1.3
and Tables C-2.1 through C-2.3 are presented in Section (g) of this ap-
pendix.

(d) Basis and limitations of the data.

(1} Dimensions of timber members.

{A) The sizes of the timber members lisied in Tables C-1.1 through
C-1.3 are taken from the National Bureau of Standards (NBS) report,
**Recommended Technical Provisions for Construction Practice in Shor-
ing and Sloping of Trenches and Excavations.'’ In addition. where NBS
did not recommend specific sizes of members, member sizes are based
on an analysis of the sizes required for use by existing codes and on em-
pirical practice.

{B) The required dimensions of the members lisied in Tables C-1.1
through C~1.3 refer 1o actual dimensions and not nominal dimensions of
the timber. Employers wanting to usc nominal size shoring are direcied
to Tables C-2.1 through C-2.3, or have this choice under Section
1541.1(c)3).

(2) Limitation of application.

(A) It is not intended that the timber shoring specification apply toev-
ery situation that may be experienced in the field. These data were devel-
oped to apply to the situations that are most commonly experienced in
current trenching practice. Shoring systems for use in situations that are
not covered by the data in this appendix must be designed as specified in
Section 1541.1(c).

{B) When any of the following conditions are present, the members
specified in the ubies are not considered adequare. Either en alternate
timber shoring sysiem must be designed or ancther type of protective sys-
em designed in accordance with Section 1541.1.

1. When loads imposed by sructures or by stored material adjecentto
the trench weigh in excess of the load imposed by & two—foot soil sus-
charge. The term *‘adjacent’’ as used here means the arsa within a hori-

zonul distance from the edge of the trench equai w the depth of the
trench.

2. When verucal loads imposed on crossbraces exceed a 240—pouna
gravity load distributed on 8 one-foot secuon of the center of the cross-
brace.

3. When surcharge loads are present from cquipment weighing in ex-
cess of 20,000 pounds.

4. When oniy the lower portion of & gench is shored and the remaining
portion of the trench is sloped or benched uniess: The sioped portion is
sloped at an angle less steep than three honzoniad to one verucal: or the
members are selected from the tables for use at a depth which is deter-
nuned from the top of the overall trench, and not from the toe of the siopea

on.

te) Use of Tables. The members of the shoring system that arc 10 be
sclecied using this information are the crossbraces, the uprights. and the
wiles, where wales are required, Minirum sizes of members are speci-
fied for use in different types of soil. There are six tables of information.
two for cach soil type. The soil type mus first be determined in accor-
dance with the soul classification system described in Appendix A. Using
the appropriate 1abie. the selection of the size and spacing of the members
is then made. The selection is bascd on the depth and width of the trench
where the members are 1o be instailed and. in most instances. the scice-
tion is also based on the horizontal spacing of the crossbraces. Instances
where 1 choice of horizontal spacing of crossbracing is available. the hor-
izonial spacing of the crossbraces must be chosen by the user before the
size of any member can be determined. When the soil type, the widthand
depth of the trench. and the horizontal spacing of the crossbraces, the size
and vertical spacing of the crossbraces are known. the size and vertcal
spacing of the crossbraces, the size and verticai spacing of the wales. and
the sizc and horizontal spacing of the uprights can be read from the appro-
priate table.

{f) Exampies 10 Hiustrae the Use of Tables C-1.1 through C-1.3.

(1) Example 1.

A trench dug in Type A soil is 13 feet deep and five feet wide. From
Table C-1.1, four acceptable arrangements of timber can be used.

Arrengement #1

Space 4 X4 crossbraces al six feet horizontally and four feet vertically.
Waies are not required.

Space 3X8 uprights at six feet horizontally. This arrangement is com-
moniy called **skip shorng."’

Arrangement #2

Space 4 X6 croasbraces at cight feet horizontally and four feet vertical-
ly.

Space 8X8 wales a1 four feet vertically.
Space 2X6 uprights at four feet horizonully.

Arrangement #3

Space 6X6 crossbraces at 10 feet horizontally and four feet vertically.
Space BX10 wales at four feet vertically.

Space 2X6 uprights at five feet horizonwlly.

Arrangement #4

Space 6X6 crossbraces at 12 feet horizontaily and four feet verically.
Space 10X10 wales at four feet verticaily.

Space 3IX8 uprights at six feet horizonully.

{2) Example 2. -
A trench dug in Type B soil is 13 feet deep and five feet w_lde. From
Table C-1.2 three acceptable amangements of members are listed.

Armngement #1

Space 6X6 crossbraces at six feet horizontally and five feet vertically.
Space BX8 wales at five feet vertically.
Space 2X6 uprights at two feet horizontally.
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Afrangement #2

Space 6X8 crossbraces at eight feet honizontaily and five feet vertical-
Iv.

Space 10X 10 wales at five feet vertically.

Space 2X6 upnghts at iwo feet horizontally.

Amangcment #3

Space 8X8 crossbraces at 10 feet horizontally and five feet vertically.
Space 10X12 wales at five feet verucally.
Space 2X6 upnghts at two feet verucaily.

{3) Example 3.

A trench dug in Type C soil is 13 feet deep and five feet wide.

From Table C-1.3 two acceptable arrangements of members can be
used.

Amangement #]

Space 8X8 crossbraces at six fect horizontally and five feet vertically.

Space 10X12 wales at five feet vertically.

Position 2X6 uprights as closely logether as possible.

If water must be retained use special longue and groove upnghts to
form ught sheeting.

Arrangement #2

Space 8X10 crossbraces at cight feet horizomally and five fect verti-
cally.

Space 12X 12 wales at five feat verucally.

Position 2X6 upnighis in a ciose sheeting configuration unless water
pressure musi be resisted. Tight shesting must be used where water must
be retained.

14) Exampie 4.

A trench dug in Type C soil is 20 feet deep and 11 feet wide. The size
and spacing of members for the section of trench that is over 15 feet in

depth is determined using Table C-1.3. Only one ammangement of mem-
bers is provided.

Space 8X10crossbraces a1 six fect honzontaily and five feet verucally.

Space 12X12 wales at five feet vertcaily.

Use 3X6 Lightsheeting.

Use of Tables C-2.1 through C-2.3 wouid follow the same proce-
dures,

{g) Notes for all Tables.

1. Members sizcs at spacings other than indicated are to be determined
as specified in Section 1541.1tc), **Design of Protecuve Systems.”’

2. When conditions are sawrated or submerged use Tight Sheeting.
Tight Sheeting refers 1o the use of specially—edged Umber planks te.g..
longuc and groove ) at least three inches thick. steel sheet piling, or similar
construction that when driven or placed in position provide a Light wail
10 resist the lateral pressurc of water and (o prevent the loss of backfill
material. Close Sheeting refers ta the placerment of planks side-by—sidc
allowing as iittle space as possible berween them.

3. All spacing indicated is messured center to center.

4.. Wales 10 be insualied with greater dimension horizontal.

5. I the verucal distance from the center of the lowest crossbrace (o
the bottom of the trench exceeds two and one-half feet uprights shail be
firmly embedded or a mudsill shall be used. Where uprights are em-
bedded. the vertical distance from the center of the jowest crossbrace to
the bottom of the trench shall not exceed 36 inches. When mudsills are
used. the verticai distance shail not exceed 42 inches. Mudsills are waies
that are installed a1 the 1oe of the grench side.

6. Trench jacks may be used in lieu of or in combination with timber
crossbraces.

7. Placement of crossbraces. When the vertical spacing of crossbraces
is four feet. place the top crossbrace no more than two feet below the top
of the rench. When the vertical spacing of crossbraces is five feet. place
the top crossbrace no more than 2.5 feet below the wp of the trench.
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TIMBER TRENCH SHORING — MINIMUM TIMBLR REQUIREMENTS*
SOILTYPEA Pa =25 X 1 + 72 psf (2 I\, Surcharge)
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* Mixed osk or squivalent with s bending strength not less than B850 psi.
s Mynufactures seabers of squivalent strength ssy by substitated for wood,
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TABLEC-1.2

TIMBER TRENCHE SHORING — MINIMUM TIMBER REQUIREMENTS*
SO TYPEBFR, =45 XH+72 psl (2 . Surcharge)

522
ooy TRO33 DOACES UPRTCHTS
HORIZ. T OF TRENCH (EEEL) VERT. MAXINUM ALLOWABLE HORIZONTAL SPACING
::::ﬁ',' SPACING WHE tojur 10 Jur 10 JUP TOISPACINGY SIZE s¥ReAC FEET)
(FEED | 6 9 12 | is | reendy| (1) J(FEET) § ClOSE | 2 ]
5 v ,,m 4x6 | 4x6 | sx6 | 6N6 | Kb 5 618 3 2x6
up 10
10 g 656 | ou6 | one 6xg F gl 3 141 3 i (.
o P T Yoxs | oxe|one |exa | exs] s Juomn) s w6
See
Bote |
10 l ,,"' ox6 | oxe | oxo | 6x8 | 6x0 3 axa S %6
vP 10
- 8 oxa | oxs | exs | sup | 8xe 5 10x10 5 2%6
ur TO
' w lexa | esol o | oua ) aio] 3 piomz}l 3 2x6
See
Note |
uP 10
'S 6 6xs | oxs | exe | oxa | oxa 3 exio 5 %6
ur TO
70 8 oxs | oxp | exs | axs | exi0] 5 10212 5 Mé
ue 1O
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Noge |
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s SEE NOTE 1

& Mixed oak or equivelent with s bending strength not Jesn then 850 pui.
4% Henolactured sembers of equivalent scrength may by subatituced for word.
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TIMBIR TRENCH SHORING — MINIMUM TIMBER REQUIREMENTS*

TABLEC-113

SON.FYPEC P,= 80X + 72 psf (2 . Surcharge)

- winﬂlﬁ.mw::.__ﬁ_
»gu ! RICHTS
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: Ses
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See
Mote |}
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70 lsu WOTE |

® Wixed Osh oF gquivalanc with & bending streagch not Lese than 830 psi.
o4 Henufsctured nesbers of cquivalent Sctength may be subscituted for wood.
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TABLEC-2.1

TIMBER TRENCH SHORING — MINIMUM TIMBER REQUIREMENTS*
SOILTYPEA P~ 25 X + 72 psf (2 ft. Surcharge)

DEPTM mxww:.-
or RACES $ALES UTRICHTS
— e T OF (PEET) | - vear. | MAKSMIM ALLOVABLE RORIZONTAL SPACING
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No No|
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e 10
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0 SEE NOTE |

& Dougles {ir or equivelent with » bending etcemgth not less than 1300 pai.
s Henulactuted scabece of equivalant stiength ssy be substituted for wood.
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TABLE C-2.2

‘FIMBER TRENCH SHORING — MINIMUM TIMBER REQUIREMENTS®
SOIL TYPE B B - 45 X H 72 psf (2 1. Surcharge)
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a0 | SEE MOTE

& pougles fir or squivelsnt with o banding strengeh nok Less than 1500 pel.
st ganulactuged scabars of aquivalent stremgch may be substituted for wood .
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f' TIMBER TRENCH SHORING — MINTMUM 1TMBER REQUIREMENTS®
‘i‘ SOITYPEC B~ 25X L + 72 psf (2 1. Surcharge)
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§ 1541.1

Appendix D
Aluminum Hydraulic Shoring for Trenches

(a) Scope. This appendix contans information that can be used when
aluminum hvdrauiic shoring is provided as a method of protection
against cave—ins in trenches that do not cxceed 20 feet 1n depth. This ap-
pendix must be used when design of the aluminum hydraulic protecuve
system cannot be performed in accordance with Section 1341 enh

{b) Soil Classification. In order 1o use data presented in this appendix.
the soil Lype or types in which the excavation is made must first be deter-
mined using the soil classification method set forth in Appendix A of this
Articie, :

{c) Presenuation of Information, Informauon is presented in several
forms as foilows:

t1) Information is presemed in tabular form in Tables D-1.1. D-1.2.
D-1.3and D-1.4. Eachtable presents the maximum vertical and horizon-
tal spacings that may be used with various aluminum member sizes and
various hydraulic cvlinder sizes. Each table contains data oniy for the
parucular soil type in which the excavation or portion of the excavation
is made. Tables D-1.1 and D—1.2 are for verucal shores in Types A and
B soil. Tables D=1.3 and D-1 4 are for horizontal waler systems in Types
B and C soil.

12) Informauon conceming the basis of the tabular data and the limita-
tions of the data 1s presented in Section td) of this appendix.

13) Informauon explaining the use of the 1abular data is presentzd in
Section (e} of this appendix.

(43 Information tiustrating the vse of the tabular data is presenied in
Secton (f) of this appendix.

{5) Misccllancous notations {footnotes) regarding Table D-1.1
through D—1.4 are presented in Section (g} of this appendix.

16} Figures, illuswrating typical installations of hydraulic shoring, are
included just prior to the Tables. The illustrations page is entitied ** Alu-
minum Hvdraulic $horing: Tvpical instailations.”

{d) Basis and limitations of the data.

{1) Vertical shore rails and horizontal wales are those that meet the
Section Modulus requirements in the D-1 Tables, Aluminum matenial is
6061-T6 or material of equivalent strength and properties,

12) Hydraulic cvlinders specifications,

{A} 2-inch cylinders shall be a minimum 2-inch inside diameter with
& minimum safe working capacity of na less than 18,000 pounds axial
compressive load a1 maximum extension. Maximum extension is to in-
clude full range of cytinder extensions as recommended by product man-
ufacturer.

(B) 3=inch cvlinders shall be minimum 3-inch inside diameter witha
safe working capacity of not less than 30.000 pounds axial compressive
load at extensions as recommended by product manufacturer.

(3) Limitation of application.

{A) Tt is not intended that the aluminum hydraulic specification apply
10 every situation that may be experienced in the field. These data were
developed 10 appiy (o the situations that are most commonly experienced
in current trenching practice. Shoring systems for use in situations that
are not covered by the data in this appendix must be otherwise designed
as specified in Section 1541.1(¢c).

(B} When any of the following conditions are present. the members
specified in the Tables are no considered adequate. In this case, an alter-
native aluminum hydrawlic shoring system or othér type of prolective
system must be designed in accerdance with Section 1341.1.

1. When vertical [oads imposed on crossbraces exceed a 100 pound
Egravity load distributed on a one foot section of the center of the hydraulic
cylinder,

2. When surcharge lcads are present from equipment weighing in ex-
cess of 20,000 pounds.

3. When only the lower portion of a trench is shored and the remsining
portion of the trench is sloped or benched unless: The sloped portion is
sloped at an angle less steep than three horizontal 1o one vertical: or the
members are selected from the tables for use at a depth which is deter-

mined from the top of the overall trench. and not from the toe of the slopec

on.

(e} Usc of Tables D-1.1,D-1.2.D-1.3 and D-1.4, The members of the
shoring sysiem thal are to be selected using this informauon ars the hy
draulic cylinders. and either the veruca] shores or the honzonial wales
When a waier sysiem is used the verucal imber sheeung o be used 1salse
selecied from these wbles. The Tables D-1.1 and D-1.2 for veruca
shores are used in Type A and B soils that do not require sheeung. Typ
B soils that may require shecung. and Type C soils thal always requin
sheeting. are found in the horizontal wale Tabies D-1.3 and D-1.4. Th
soil Lype must first be dewermined in accordance with the soll classifica
tion sysiem desenbed in Appendix A to Section i541.1. Using the appro
priate table, the sciection of the size and spacing of the members is made
The selection is based on the depth and width of the wench where the
members are 10 be installed. In these wbles the verucal spacing 1s hek
constant at four fect on center. The tables show the maximum horizonta
spacing of cvlinders allowed for each size of wale in the waler syster
wabies. and in the vertical shore tables. the hydraulic cylinder horizonia
spacing is the same as the vertical shore spacing.

(f) Exampie to [llustrate the Use of the Tabies:

(1) Exampie 1.

A trench dug in Tvpe A soul is 6 fect deep and 3 feet wide. From Tabi
D-1.1: Find verucal shores and 2 inch dizmeter cviinders spaced 8 fec
on center (0.c.} honzontally and 4 feet on center (0.c.) verucally. (Se
Figures i & 3 for typical installations. )

(2) Exampie 2:

A trench is dug in Type B soil that does not require sheeung. 13 fee:
desp and 5 feet wide. From Table D-1.2: Find vertical shores and 2 inct
diameter cylinders spaced 6.5 feet o.c. horizontally and 4 feet 0.c. vert
cally. (See Figures | & 3 for typical instailations.)

{3} Example 3:

A trench is dug in Type B soil that does not require sheeting. but doe:
expenience some munor raveling of the trench face. The trench is 16 fee
deep and 9 feet wide. From Table D-1.2: Find vertical shores and 2 inch
diametercylinder (with special oversicevesas designated by footnote #2
spaced 5.5 feet 0.c. horizontally and 4 feet o.c. verucally. Plywood ipe-
footnote (g 7) to the D-1 Table) should be used behind the shores. (Se:
Figures 2 & 3 for typical instaliations.)

i4) Example 4:

A trench is dug in previously disturbed Type B soil. with characiens
tics of 2 Type C soil, and will require sheeting. The trench is 18 fect deep
and 12 feet wide. & foot horizontal spacing between cylinders 1s desirec
for working space. From Table D-1.3: Find horizonl wale with a sec
tion modulus of 14.0 spaced at 4 feet o.c. vertically and 3 inch diamete:
cylinder spaced at 9 feet maximumo.c. horizontaily, 3 x 12 timber sheet-
ing is requircd at close spacing vertically. (See Figure 4 for typical instal
lation.)

15) Exampie 5:

A trench is dug in Type C soil, 9 feet deep and 4 foet wide. Horizoma.
cylinder spacing in excess of 6 feet is desired for working space. From
Table D-1.4: Find horizontal wale with a section modulus of 7.0 and <
inch diameter cylinders spaced at 6.5 feet 0.c. horizontally. Or, find hori-
zontal wale with a 14.0 section modulus and 3 inch diameter cylindex
spaced at 10 feeto.c. horizontally. Both wales are speced 4 feeto.c. veri-
cally, 3x12 timber sheeting is required at close spacing verucally. (Sec
Figure 4 for typical installation.)

(g) Footnotes, and generel notes, for Tables D-1.1.D-1.2.D~1.3.and
D-14.

(1) For applications other than those listed inthe tables. referto Section
1541.1(c)2} for use of manufacturer's tabulstcd data. For trench depths
in excess of 20 feet. refer to Section 1541.1ic1(2) and 1541.1tcHd).

{2) 2-inch diameter cylinders, at this width. shall have structural stee!
tube (3.5 x 3.5 x 0.1875) oversieeves, or stuctural oversleeves of man-
ufacturer's specification, extending the full. collapsed length,

(3) Hydraulic ¢ylinders capacities.
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{A) 2-inch cylinders shali be a munimum 2-inch inside diameter with
a safe working capacity of not less than 18.000 pounds axiai compressive
load at maximum ¢xtension. Maximum exiension is to inciude fuil range
of cylinder extensions as recommended by product manufacturer.

(B} }~inch cylinders shall be 8 minimum 3-inch inside diameter with
a safe work capacuy of not less than 30.000 pounds axial compressive
load at maximum extenston. Maximum cxtension is 1o inciude full range
of cylinder extznsions as recommended by product manufacturer.

14} All spacing indicated 15 measured center 10 center.

15) Vertical shoring rails shall have a mummum section modulus of

0.40 inch.

{6) When vertical shores are used. there must be a munimum of three
shores spaced equally, horizontzlly, in 2 group.

{7) Plywood shall be 1.125 inches whick of wood or 0.75 inch thick, 14
ply, arctic white birch (Finland form). Please note that plywood is not 1n-
tended 2s a structural member, but oniy for prevenuon of local raveitng
(sloughing of the trench face) berween shores.

{8) Sce Appendix C for umber specifications.

{9) Wales are calculated for simpie span conditions.

(10} See Appendix D, Section 1d), for basis and limitations of the data.

ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURE NOQ. 1

VERTICAL ALUMINUM

HYDRAULIC SHORING
(SPOT BRACING)

HORIZONTAL SPACING

VERTICAL §
SPACING «

V

VERTICAL ®AIL

“DRAULI. . °*!
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURE NO. 2

VERTICAL ALUMINUM

HYDRAULIC SHORING
(WITH PLYWOCD)

ERIIOETAL
tPACIES

YERTICAL RATL IYRRAULES

cruiapia

2% mAX.
FLTWZOD

YERTICAL
SPAGINS
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURE NO. 3

VERTICAL ALUMINUM
HYDRAULIC SHORING
{STACKED)

vyEgRYTLICAL
sraciag

YERTICAL RALL

ATORAULIC
CTLInDER
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURENO. 4

ALUMINUM HYDRAULIC SHORING
WALER SYSTEM
(TYPICAL)

yrptigar
ssitttac

Vg4 ‘ TTeRauLie
2+ max. ‘ cTLInett

vYeatTiCalL
s$PaAClag

NoTe: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, Labor Code.
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TABLED -4

ALUMINUM HYDRAULIC SHORING

YERTICAL SHORES
FOR SOIL. TYPE A

DEFTI
OF
TRENCH

(FEET}

HYDRAULIC CYLINDERS

MAXIMUM
HORSZONTAL
SPACING

{FEET)

MAXIMUM
VERTICAL
SPACING

(FEET)

WIDTH OF TRENCH (FEET)

UPTOS

OVER S UP
TO 12

QOVER 12UP
T013

OVER
5
urTo
1)

OVER
10
urTo
(}]

OVER
15
urTO
o

2INCH
DIAMETER

1 INCH
DIAMETER
NOTE (D)

}INCH
DIAMETER

OVER X0

NOTE(N)

Foowones tu wables, and general noies on hydraulic shoring, are found in Appendin D, liem (g)
Nose (1) Sce Appendia D, Jem (g} (1)

Note (2): See Appendin D, ltem (g} (D)
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TABLED-12

ALUMINUM HYDRAULIC SHORING
VERTICAL SHORES
FOR SOILTYPER

HYDRAULIC CYLINDERS
WIDTH OF TRENCH (FEET)
DEPTH MAXIMUM MAXIMUM
OF HORIZONTAL VERTICAL
TRENCH SPACING SPACING UPTOS OVER § UP OVER 12UP
1012 1018
(FEET) (FEET) (FEET)
OVER
3 '
g urTo
10
for}
o4 OVER
hd 30 6.3 4 2 INCH 2 INCH 3 INCH
UPTO DIAMETER DIAMETER DIAMETER
1 NOTE (2)
OQVER
t} 5%
uPtO
20
OVER 10 : NOTE (1)

Fooinoies 1o tables, and gencral notes on hyidraulic shoring, are found in Appendin D, liem (g}
Note (). See Appendin D, hem (g} (1)
Noiz (2): Sce Appendin D, Inm (g) (2)
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TABLED-13

ALUMINUM HYDRAULIC SHORING
WAILER SYSTEMS
FOR SOILLTYPE R

WALES HYDRAULIC CYLINDERS TIMBER 1PRIGHTS " i
MAX HORIZ SPACING
WIDTH OF TRENCH (FEET)
DEPTH o {ON CENTER)
or VERTICAL | SECTION
TRENCH SPACING 1“00“_”3 urTOS OVER § UPTO 12 |OVER 12 UP TO13 g{én; tFT | 3FT
HORIZ. JCYLINDER{ HORIL. INDER] HORIZ INDE!}
(FEET) (FEET) (IN') | SPACING [DIAMETER} SPACING [IMAMETER| SPACING [DIAMETER
71N
)3 80 2N 80 |Inotey] 80 JIN
QOVER 3ih
5 4 70 | 90 | 2N oren| 90 | 3 | — | — |32
g 10 1eq | 120 N | o 3IN 120 3IN
1IN
—
§ QVER 13 6.0 1N 60 |norE)| 60 IIN
10 4 170 20 IIN 80 3IN po | s [T —
uro : : . .
M 14.0 100 JIN 100 JIN 10.0 JIN
2IN
OVER 15 5.3 2IN 55 Inoreay| 5% 3IN
13 nf—1—
uPTO 4 7.0 a0 3N 6.0 3IN 6.0 AN |
20 14.0 9.0 3IN 9.0 1IN 90 3IN
OVER 20 NOTE (1)

Fuotnales 1o 1ables, and gencral notes on hydraulic shoring, are found in Appendin D, Jiem (g)
Notes (1): See Appendin D, iteen () (1)

Males {1): See Appendin D, hiem (2) ()

* Consult product manulatiurer amd/or qualified engineer for Section Moduluy of svailable wales.

t4pauglas fir or couivalent vith a bendino strennth not less than 1300 pai.
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TABLED-1.4

ALUMINUM HYDRAULIC SIHORING
WALER SYSTEMS
FOR SOI.TYPEC

178L1 3ded

WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS 4 |t
MAX HORIZ SPACING
WIDTH OF TRENCH (FEET)
DEPFTH - {ON CENTER)
OF VERTICAL | SECTION
TRENCH SPACING IMODIRAS UPTOI. GVERSUPTO 12 JOVER 12UPTO S soun] 2rT { 3FT
woez Jovimmen| vonz lovimoer| womiz [oviinpex|SHEET)
(FEET) (FEET) | UN") | SPACING [DIAMETEN SPACING DIAMETER| SPACING IDIAMETER
- 1IN 1IN
OVER 35 60 60 mg-,;ﬁn 60 IIN
b 4 70 2IN ] 6 —_—
UpTO 65 65 |NOTER s 3N | a2
10 140 100 1IN 100 1IN no 3N
2N
OVER 35 40 2IN 40 NO'&H 40 3 IN
10 4 ) w2l —j—
UPTO 0 53 3N 3.5 3IN 55 3IN
15 140 80 3IN 80 3IN 80 3IN
2IN
} —_
UPTO 4 70 50 1IN S0 3IN St 3N | 12
20 140 60 3IN 60 JIN 60 3IN
OVER 20 NOTE())

Footnoics 10 tables, and gencral notes on hydraulic shoring, are found in Appendia D, hiem (g)
Nowes (B): Sce Appendin D, iem (g) (V)

Notes (2): See Appendin D, hem (g) (2)

* Consuh product munufacturct snd/os qualificd engincer for Scction Modulus of available walcs.

#*pauglas Eir or ccuivalent vith '» boending strength not less than 1500 pni.
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Appendix E 1o Section 1541.1
Alternanves to Timber Shoring

Figure {. Aluminum Hvdraulic Shoring

VERTIZAL RalL

RYPEAULIC CTLLADER

veRtresL p
sPacing

Figure 2. Pncumatc/hvdraulic Shoning

e R

[

00 00|

:
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Figurs ). Tranch Jacks (Screw Jacks)

NorTe: Authority Cited: Section 142.3, Labor Code. Reference 142.3, Labor Code.
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Appendix F (o Section 1541.1
Selection of Protective Systems

The following figures arc a graphic summary of the requarements contained in Article 6 for excavations 20 feet or less in depth.
Protecuive svstems for use in excavauons mere than 20 feet in depth must be designed by a registcred professionai engineer tn accor-
dance Scction 1541.1ib) and (c).

Is the excavation more
than 5 feer in depth?

Is there potential feeC YES Is the excavation
for cave-in? . entirely in stable rock?
NO Exca.va;:’.on may be YES
made with

vertical sides.

YES Excavation must Le NO
sloped, shored, or|

shielded.
Sleping shoring or shielding
selected. selected.
Go to Figure 2 Go to Figure 3

FIGURE 1 - PRELIMINARY DECISIONS
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Title 8

§ 1541.1

Sloping selected as the
method of protection

wWill soil classification
be made in accordance
with 1541.1(b)?

YES

Excavation must comply with
one of the following three

options:

Option l:
1541.1(») {2) which
requires Appendices A
and B t2 be followed

Option 2:
1541.1(b) (3) which
requires other tabulated
data (see definition) to
be followed.

Option 3:
1541.1 (k) (4) which
requires tha excavation
to be designed by a
registered professional
engineer.

Excavations must comply
with 1541.1(b) (1) which
requires a slope of l1LH:4V
(34%).

FIGURE 2 - SLOPING OPTIONS

Page 17825



§ 1541.1

Title 8

Shoring or shielding selected
as the method of prorectior.

Soil classificacion is required
vhen shoring er shielding is
used. The excavation sust cowmply
wich one of the following four
APLLONS

Option |
11541.2(e) (1) which requires
Appandices A snd C to be followed
(e.g. timber shoring).

Option 2
1541.1(c) (2) vwhich requires
wanufacturers data to be followed
(e.g. hydraulic shoring,.trench
jacks, sir shores, shields).

Optiom 3
1541.1{c) {31) which requires
tabulated dats {(ves definition)
to be followed {(e.g. any syscem
as per the tabulaced datz).

Option &

1541.1(c) {(4) which requires
the excavation to ba designed
by a regiatered professional
engineer {e.g. any designed
avitem).

FIGURE 3 - SHORING AND SHIELDING OPTIONS

NoTe: Authority cated: Section 142.3, Labor Code, Reference: Section 142.3,La-

bor Code.
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APPENDIX D

BORING LOGS, WELL CONSTRUCTION AND
UNIFIED SOIL CLASSIFICATION SYSTEM




UNIFIED SOIL CLASSIFICATION CHART

=
[+
[IT]
% E DESCRIPTION MAJOR DIVISIONS
& | 4
WELL-GRADED GRAVELS OR GRAVEL-SAND MIXTURES, CLEAN o w
LITTLE OR NOFINES GRAVELS 6 é é S
T8 << =
POORLY-GRADED GRAVELS Ofl GRAVEL-SAND (LITTLE OR DErzy = ; @
MIXTURES, LITTLE OR NO FINES NO FINES) m z& g w Ng |9 - A
N =<0
SILTY GRAVELS, GRAVEL-SAND-SILT GRAVELS g T ; o E < 8 E W
MIXTURES WITHFINES (G #€28° o8 | g Sk
CLAYEY GRAVELS, GRAVEL-SAND-CLAY (APPRECIABLE § § 5 FEIW g
MIXTURES AMOUNT OF FINES} Z £ E § S
= z
WELL-GRADED SAND OR GRAVELLY SANDS, CLEAN K23 E Bl g Z ww
LITTLE OR NOFINES SANDS Szg & 2w 5 : EX
OZ W =
POORLY-GRADED SANDS OR GRAVELLY SANDS, (LMEOR |4y TRz 8z |8 Z= ‘g g
LITTLE OR NOFINES NoFNES) g 23%3 33 § wd §3
< —u ]
THEZS> o W o
SILTY SANDS, SAND-SILT MIXTURES SANDS P g ‘a‘ < g3 o E
WITH FINES §‘§' 5@ zo
(APPRECIABLE § & 5 0
CLAYEY SANDS, SAND-CLAY MID{TURES A NT OF FINES) § E E
77}
ML | NORGANIC SILTS, VERY FINE SANDS, ROCK FLOUR. SILTY OR o w § >
CLAYEY FINE SANDS OR CLAVEY SILTS WITH SLIGHT PLASTICITY oy = E
al wn
GL | INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY SILTS & CLAYS 3 EL g
j CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS LIQUID LIMIT LESS THAN 50 o pg— " ¥
D =
oL ORGANIC SILTS AND ORGANIC SILT-CLAYS (=] 3 § g ﬂ
OF LOW PLASTICITY l-lzJ g g =
= 52 w
MH | ORGANIC SILTS AND ORGANIC SILT-CLAYS g Iz £ %
OF LOW PLASTICITY 5 zZ
<L
CH | INORGANIC CLAYS OF HIGH PLASTICITY, FAT SILTS & CLAYS uz.l ES
A CLAYS LIQUID LIMIT GREATER THAN 50 £ w3
AN OR | ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, g %
YN ORGANIC SILTS
PT | PEAT AND OTHER HIGHLY ORGANIC SOILS HIGHLY ORGANIC SOILS

KEY TO SAMPLES

I 'NOICATES SAMPLE RECOVERY
[ ] INDICATES NO RECOVERY IN SAMPLE

TYPES OF SOIL SAMPLERS

U - DAMES & MOORE TYPE "U" SAMPLER
P - PISTON-TUBE SAMPLER 3" DIAMETER
MC- MODIFIED CALIFORNIA SAMPLER

A - HAND AUGER

SOIL CLASSIFICATION CHART
AND KEY TO SAMPLING

Dames & Moore

usc-4

PLATE D




SAMPLING SOIL BORING SB1
i
-1 Y5 "
wl | o
ey =2 =z
z| )2 9
T [T
El S| < 8
Tm] E = E
ol >l 3 @  DESCRIPTION
0 ML | BROWN SANDY SILT, with little fine to coarse sand,
8.5.] ND
10 CL { MOTTLED GRAY BROWN SILTY CLAY with some fine sand,
lithe fine gravel, with occassional sandy layers
S5 | ND
20
§5.8.| ND
80 hvid (Water Encountered at 33.5 feet)
S.8.1 ND SM | GREENISH GRAY CLAYEY FINE SAND with little fine to coarse gravel
40 CL | BROWN CLAY with liftle coarse to fine sand, trace coarse to fine gravel
SM | GREENISH GREY CLAYEY FINE SAND with litle coarss to medium sand trace fine
$S8.1 ND gravel
50
NOTES:
1. Boring completed at a depth of 45.0 fest on 6/23/92.
2. Boring log indicates interpreted subsurface conditions only at the location and the
time the boring was drilled.
3. Fer an explanation of terms used see the Soils Classification Chart, Plate D-8.
60 4. The soil boring was sampled continuously with a standard split spoon (S.5.)
70
Dames & Moore
Bl 14943-062

PLATE D-1




SAMPLING SOIL BORING SB2
0
- o 0w
wl 21 ¢
ol Z 2
Z| @ [a] n
T| v | & °
El O | x 2
w| | = s
il S S ®  DESCRIPTION
° SM | BROWN CLAYEY FINE SAND with some coarse sand and fine gravel
SS8.|{ ND
10
CL | BROWN SILTY CLAY with some fine sand and fine gravel with cccasional
silty clay, sormne fine sand and fine gravel layers
8S.| ND
20
CL | BROWN SANDY SILTY CLAY with a litte fina gravel, occasional layers of
8s. | ND brown silty sand with soma fine and coarse gravel
30
E Grades greenish gray with occasional pockets of fine sand @ 33.5 feet
5.5.1 ND
{Water encountered at 33.5 feat)
40
ss. | no ML { DARK GRAY CLAYEY FINE SAND with some coarse to fine gravel
50
5.5.| ND
ML | BROWN CLAYEY FINE SAND with trace fine grave to fine sandy clay, with
60 occasional silty clay and clayey silt layer
$.5.] ND
NOTES:
1. Boring completed at a depth of 62.5 feet on 6/23/92.
70 2. Boring log indicates interpreted subsurface conditions cnly at the location and the
time the boring was drilled.
3. For an explanation of terms used see the Soils Classification Chart, Plate D-8.
4. The soil boring was sampled continuously with a standard split spoon {S.8.)
Dames & Moore
BL 14943-062
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SAMPLING SOIL BORING SB3
i
. |
T o
w| 2 Z
Zz o Q 0
I L w 3
El S| & &
wl| B = =
el 138 @  DESCRIPTION
0 ML | LIGHT BROWN SILT, with some fine sand, trace coarse sand, fine gravel
S.8.] ND
[sM/SW| BROWN FINE SAND, with some fine gravel, littla sit (moist)
10
ss. | no GM { BROWN SILTY FINE GRAVEL, and coarse to fine sand
o {occasional semi-saturated and saturated pockets were encountered 12 to
17 i)
20
SM | BROWN SILTY FINE SAND, with some fine gravel, trace clay, coarse gravel
88.1 ND v Vary moist material ancountered at 25 fest
30 CL | CLAY with some fine sand trace fine gravel
$.8.1 ND
40 ML/CL| GREENISH GRAY SILT with some clay, fine to coarse sand, fine gravel (moist)
with occasional layers of silty sand
S.8.|1 ND
20
8.5.| ND ML/CL| BROWN CLAYEY SILT with trace coarse to fing sand, trace fine gravel
|~ | Grades with cocasional pockets of fine sand
60
S58.] ND
NOTES:
1. Boring compietad at a depth of 59.5 feat on 6/25/92.
70 2. Boring log indicates interpreted subsurface conditions only at the location and the
time the boring was drilled.
3. For an explanation of terms used ses the Soils Classification Chart, Plate D-8.
4. The soil boring was sampled continuously with a standard split spoon (8.S.)
Dames & Moore
BL 14943-062
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SAMPLING SO"— BORING SB4
&
1 X "
] S| o
w2 =z
21 @ (] ]
ol | 5 a
O [*)
Elw] E @
Bl ¢| 2 s
| o v  DESCRIPTION "
° ML | REDDISH BROWN SANDY SILT with trace fine gravel and clay
5.8.] ND
SM | BROWN SILTY FINE SAND with a little coarse 1o fine gravel, trace coarse to
medium sand
10
85.| ND
20
8.S8.|] ND
30
8.5 | ND :
Z [sMML| BROWNISH YELLOW SILTY COARSE TO FINE SAND with trace clay,
trace coarse to fine gravel, with occasional layers of clayey silt to sandy silt
40 {Water encountered at 36.5 feat)
S.S.] ND
50
S.8.| ND
60
S.8.| ND
NOTES: :
1. Boring complated at a depth of 53 feet on 6/25/92.
70 2. Boring log indicatas interpreted subsurface conditions only at the location and the
time the boring was drilled.
3. For an explanation of terms used see the Soils Classification Chart, Plate D-8.
4. The soil boring was sampled continuously with a standard split spoon (5.5.)
Dames & Moore
BL 14943062
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DEPTH IN FEET

(=]

10

20

30

40

S0

&0

70

0
>
=
D
e
=
o

TYPE OF SAMPLER

OVM READINGS

S.

»

=
o

S.8.

ND

S.8.

ND

5.8,

ND

E.8.

ND

R

ND

MONITORING WELL DMW/4

Elevation: 400.564 feet

SYMBOLS

DESCRIPTION

L2}
=

YELLOWISH-RED SILTY FINE SAND, littie coarse
o medium sand, fine gravel, occasionat bouldsrs

ML | YELLOWISH-RED SILT with some clay, fine sand, litile fine
gravel and coaarse to medium sand.
{Groundwater encountared at approximatefy 28 feet)

(Semi-saturated and saturated pockets were encountered
from 20 1o 39 f1.)

SW | YELLOWISH-REDCLAYEY COARSE TO FINE SAND,

V7777727277727
N

with a little fine gravel

sw/CL] Grades with more clay

t I

M_E_EH_ B B B B N N BE N SAWE

CL | GREENISH GREY CLAY, with some fine sand, trace

fina grave!

REEMED INTERVAL
SAND PACK
BENTONITE SEAL

NOTES:

1.
2,

[« B N

Boring completed at a depth of 55.5 feet on 6/29/82, monitoring well installed on 6/30/92)
4-inch PVC observation well installed to a depth of 55.0 fast; screened interval
from 38.0 to 55.0 feet.

. Boring log indicates interpreted subsurface conditions only at the location and the

time the boring was drilled.

. For an explanation of terms used see the Scils Classification Chart, Plate D-8.
. The soil boring was generally sampled at 5 foot intervals with a standard split spoon (S.5.)
. Last waterwell measurement was taken on 7/17/92, at a depth of 28.14 measursd from the

top of the well monument.

LOG OF BORING

Dames & Moore

Bl 14943-062

PLATE D-&



i v MONITORING WELL DMW5
r Elevation: 375.87 feet
=
wi g
l Lt = o
™ z
z| &1 &
= (2] < o 2
Tl 5| w B <)
El ol E o
slelz| 33
Ol 138 % @ DESCRIPTION
0
SM | REDDISH BROWN SILTY COARSE TO FINE SAND, with scme
ss. | ND fine gravel, trace coarse gravel, clay, with occasional layers of
sitty clay and fine sandy silt
m :
I CL | (Semi-saturated and saturated pockets wera encountered for
10 SM | 1110 151t)
I GM
S8 | N
b CL T
I 20 SM =18 =
oM - B B
= -
cL HEL =13 &
S.S.| ND st Rz o E
L —_—
SM = @
ML =
30
i w i
GM
8S5.| ND SM L
40
I S5 ] ND NOTES:
1. Boring completed at a depth of 35.5 feat on 6/30/92, monitering well installed on 7/1/92
2. 4-inch PVC observation well instafled to a depth of 35.5 faet; screened interval
l from 18.0 to 30.0 faet.
S0 3. Boring log indicates interpreted subsurface conditions only at the location and tha
time the boring was drilled.
4. For an explanation of terms used see the Scils Classification Chart, Plate D-8.
l 5. The soil boring was generally continously sampled with a standard split
spoon {5.8.)
6. Lastwaterwall measurement was taken on 7/17/92, at a depth of 11.18 from ths top of
I &0 the well monumant.
70
Dames & Moore
' BL 14943-062 FLATE D-6




i v MONITORING WELL DMWG6
o Elevation 376.37
]
l o e @
w = <
7™ F =
Z| v | QO n ow
w < u
A E g 3
g8 o
1 slel=| B
o1 -\ 3 @ & DESCRIPTION
. 0 SM [ )
8.5.] ND
YELLOW BROWN SILTY FINE SAND with some fine gravel trace
coarse gravel, clay and occcassicnal layers of siity clay and sandy
I siit.
10 2
5
l §8.1 ND
Y
GREY CLAYEY SILT with some fine sand, trace coarse to —
20 madium sand, trace fine gravel (moist) 1 ‘_l
: 3
<
ss. | ND aw | (Water encountered at 24.0 faet) ol & 2
ML—f= 2% Z £
GW e pr 4
ML GE &
30 - — — @ < &
i ﬁm _J_
——
ss.| ND 2%
40
NOTES:
1. Boring completed at a depth of 36.0 feet on 7/1/92, menitoring well instalied on 7/1/92
2. 4-inch PVC observation well installed to a depth of 34 fest; scresned interval
from 22.0 to 34.0 feet.
3. Boring log indicates interpreted subsurface conditions only at the location and the
50 time the boring was drilled.
4. For an explanation of terms used see the Solls Classification Chart, Plate D-8.
5. The soil boring was generally sampled at 5 foot intervals with a standard split spoon {S.8.)
I 6. Last waterwell measurement was taken on 7/17/92, at a depth of 10.98 from the top of
the well monument.
l 60
70
Dames & Moore
l BL 14043-062 PLATE D-7




