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APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
[ BP CHEMICALS,INC. - LIMA, OHIO ;

'' LICENSE NO. SU B-908 |

1

ITEM 5. Radioactive Material

a) Element and Mass Number:
;

Uranium 238 .

,

.t

b) Chemical and/or physical form: |
|

Depleted uranium is a component of Catalyst 21, which is a fine powder consisting of uranium '!
oxide (UO ), antimony oxide (SbgO ) and silicon oxide (SiO ). The catalyst was utilized by the3 S 2
licensee between 1965 and 1971 m the production of acrylonitrile. Residual catalyst is present in
sludges from that operation which have accumulated in four impoundment basins. The catalyst - '

is also present in lesser quantities in the soils underlying the subject impoundment basins. ;

c) Maximum amount which will be possessed at any one time: !

The activity level of the sludge in each of the four impoundment basins has been analyzed to ;

estimate the total amount possessed. The activity in the underlying soil is estimated to penetrate . |
to a depth of one foot below the sludge-soilinterface at an average activity of 35 pCilg. At the ,

time of submission of this application, sludges from two of the four impoundment basins (V-1 1
Pond and Cehte Pond) have been transferred into another of the impoundment basins (Deepwell ,

~

Pond). To facilitate this move, a partition was installed in Deepwell Pond, creating two separate
sludge storage areas, known as South Deepwell Pond and North Deepwell Pond (see note on the '

1- following page). All Deepwell Pond sludge was then transferred to North Deepwell Pond. Celite :
'

Pond sludge was also transferred to North Deepwell Pond. V"1 Pond sludge was transferred to
South Deepwell Pond. Contaminated soil from V-1 Pond was excavated and stockpiled in Celite . 'I

Pond. As the result of these mobilizations, the total curies within the four impoundment basin ;
'

area are distributed as follows:

;

Curies in i
Basin Curies in Studoe ' Underivina Soil i

'!

Burn Pond 4.69 0.11 1

!Deepwell Pond
North Area 0.69 0.05
South Area 1.13 0.06

Celite Pond 0.00 0.48 j

V-1 Pond 0.00 0.00

TOTALS 6.51 0.70

The total curies withh the four impoundment basins area is 7 21 curies. This is the maximum
amount involved in the pond closure. Additionally, onsite and subject to decontamination and

,

decommissioning are 1.56 curies at the Acrylo I manufacturing area and 0.88 curies at SWMU
,

No.102 landfill. Therefore, the total on site is 9.65 curies. ;

.O,

.

,

- . - - - . _ - _ . _ - - _ _ - _ - _ - . _ _ _ _ _ _ -



_. . . - _ , . . - - _ - .

s

-

.

<

Item 5. Radioactive Material - Page 2

e

i
'

.
Note: Preliminary sludge stabilization testing performed in 1989 developed individual admix
recipes for proper stabilization and solidification of each of the four sludges; The stWlization

'.

recipes for Deepwell Pond sludge and Celite Pond sludge were found to be similar so Celite i
'

Pond sludge was combined with Deepwell Pond sludge in the north area of Deepwell Pond. V-1
Pond sludge was found to require a dissimilar admix recipe from the other sludges, so it had to |
be stored separately. Hence, the partition was built and V-1 Pond sludge was transferred to
south Deepwell Pond in order to facilitate cleanout of V-1 Pond. :
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- APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
- BP CHEMICALS,INC. - LIMA, OHIO r

LICENSE NO. SU B-908 |
;

i
ITEM 6 Puroose(s) for which license material will be used. ;

i

Until 1971, the licensed material, depleted uranium, was used on site as a raw material in the ;

manufacture of an acrylonitrile catalyst, known as Catalyst 21. In turn, the catalyst was used on site for !
the manufacture of acrylonitrile. Spent catalyst was shipped off site for uranium recovery, but small t

amounts were entrained in various waste streams which now reside in four mixed waste ponds. There is i

no current usage of depleted uranium on site, nor are there any plans to use depleted uranium in the i
'future.

This modification to License SUB-908 is being submitted to seek USNRC approval to bury the remaining
catalyst, in the form of catalyst contaminated sludge and soil, in three onsite disposal cells. The cells will
conform to USEPA RCRA requirements since the catalyst contaminated sludge and soil also contain ,

RCRA hazardous wastes and are therefore classified as mixed wastes subject to both USNRC and |
RCRA regulations. r

4

This license amendment application includes a Safety Analysis Report (Appendix A) and Pathway
Analysis (Appendix B) pertinent to the proposed burial. '

t
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APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
BP CHEMICALS, INC. - LIMA, OHIO

LICENSE NO. SUB-908
!

ITEM 7. Individuaks) reroonsible for radiation safety orocram and their trainino and exoerienct

The radiation safety prcgram at the site is the joint responsibility of two designated Radiation Safety ,

'

Officers: Joseph H. M ntz and Robert J. Ryan. Mr. Martz will be the primary RSO for the pond closure
project with Mr. RyP:. as his back-up. Mr. Martz and Mr. Ryan are authorized as plant radiation officers
according to Amendment No. 5 of License No. SUB-908, effective July 8,1992. Both individuals have
attended the Ohmart Radiation Safety Course.

Mr. Martz holds a B.S. degree in Education with a science minor from the University of Findlay (Ohio).
'

He also holds a M.S. in Personnel Services from the University of Dayton. He has worked at BP
Chemicals for twelve years, with the last five being in the capacity of the plant safety coordinator. He '

has attended many safety courses and seminars, including the Ohmart Radiation Safety Course in 1990,
'

with an Ohmart refresher course in 1993.
:

Mr. Ryan has an associate degree in electronics from Lima Technical Colle ge and is currently working on j
a B.S. in computer systems from the University of Findlay (Ohio). He has worked at BP Chemicals for

'

32 years, and has been involved with radioactive source gauges and radiation safety since 1990. He. i

attended the Ohmart Radiation Safety Course in 1990 and completed refresher training at Ohmart in
1993. |
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. APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
BP CHEMICALS,INC - LIMA, OHIO I

LICENSE NO. SUB-908 '

i

ITEM 8. Trainina for individuals workino in or frecuentina restricted areas. ;

A Health and Safety Plan has been prepared for use in conjunction with this project and other plant
projects involved with decontamination and decommissioning of the site. The Health and Safety Plan is

,

included in this application as Appendix D. Included in Appendix D are the training requirements for !

individuals working in or frequenting restricted areas. The training is discussed in general terms in
Section 2.3.2 of the Plan and are discussed in detailin Section 5.0 of the Radiological Control Plan
(Appendix A of the Health and Safety Plan).

!

!

:

O ;
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- APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
BP CHEMICALS,INC. - LIMA, OHIO

LICENSE NO. SUB-908

ITEM 9. Facilities and Eauioment.

BP Chemicals does not currently use radioactive material at its Lima, Ohio facility. Radioactive material
was last used at the facility in 1971. Since then all equipment except one reactor (Acrylo ll-B reactor)
have been either dismantled and shipped offsite for disposal at Envirocare of Utah, or have been
decontaminated for unconditional release. Acrylo li-B Reactor contains radioactivity which has
penetrated into its interior walls and cannot be non-destructively drontaminated, it will be
decontaminated at the end of its useful service life.

The facilities which currently contain the waste are as follows: four surface impoundments which contain
7.21 curies in soil and sludge; the grounds at the Acrylo I manufacturing area which contain 1.56 curies
in soil; and a landfill (SWMU No.102) which contain 0.88 curies in soil and debris. The surface
impoundments are the subject of this license amendment. They are described in Section 1.1 of item 11.

O

O
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APPLICATION FOR MODIFICATION OF MATERIAL LICENSE
BP CHEMICALS, INC. - LIMA, OHIO !

LICENSE NO, SUB-908
,

I

ITEM 10. Radiation Safety Proaram

A full description of the radiation safety program for the pond closure project is given in Appendix D -
,

Health and Safety Plan (HSP). The HSP and its appendices, including the Radiological Control Plan ;
(Appendix A of the HSP) provide detailed descriptions of all essential areas of concern including the - ;

following:
>

Area of Concern Location in HSP
,

1. Personnel Monitoring Devices Appendix A. Sections 6.2,9.0,10.0

2. Bioassays Appendix A, Section 10.8
,

;

?3. Surveys and Monitoring Appendix A, Section 6.0,9.2,10.0
t

4. Radiation Detection Instruments and Appendix A Section 9.0,10.0 ;

Instrument Calibration !

l
5. Radiation Safety Procedures Appendices A, B, C, I, K, L, M ;

O ;
,
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APPLICATION FOR MODIFICATION OF l
!MATERIAL LICENSE
!
;

BP CHEMICALS, INC., LIMA, OHIO :

!
LICENSE NO. SUB-908

!

O ,

ITEM 11. WASTE MANAGEMENT

:

!
:

I

O
.
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1.0 DESCRIPTION OF WASTE
,

!
1.1 INTRODUCTION |

t

i
'BP Chemicals, Inc. (BPC) currently owns and operates the Chemical Production Facility in

' Lima, Ohio. This site, formerly called the Vistron Corporation, contains facilities and areas ;

previously contaminated with low levels of depleted uranium. The presence of this !

radioactive material is attributable to the production and utilization of Acrylonitrile i
catalyst material containing depleted uranium. |

BPC is seeking the permission of the United States Nuclear Regulatory Commission . |
(USNRC) to dispose oflimited quantities of radioactive material at the BPC facility in
Lima, Ohio. BPC is applying, under the provisions of 10 CFR Part 20.302, to dispose of the ,

materialin RCRA designed closure cells located on the BPC site. Materials to be disposed
are currently located in surface impoundments, hereinafter called ponds, that contain !

sludges classified as radioactive and hazardous mixed wastes under the Atomic Energy Act
of 1957, as amended, and the Resource Conservation and Recovery Act (RCRA), |
respectively. The ponds contain sludges contaminated with depleted uranium, organics, i

and heavy metals. |

1.2 WASTE DESCRIPTION

O The four ponds received waste streams from the manufacture of acrylonitrile and contain i
RCRA hazardous wastes. From 1965 to 1971, the acrylonitrile manufacturing process also '

used a catalyst that contained depleted uranium. The catalyst waste is the source of
radioactivity in the ponds. Because of the presence of the hazardous waste, the four ponds <

were permitted under the interim status provisions of RCRA and were listed on BPC's 1980 i
Part A RCRA permit application. Also, due to the use of the catalyst, the ponds were ,

included in the USNRC license granted to BPC and its predecessor companies for the .

possession of depleted uranium. The ponds were operated until the enactment of the 1988 I
land ban when they were taken out of service and haven't been used since. The following !

table lists by pond the influent waste source and the approximate area of each pond: I

I
Approx. !

Pond Source ofInfluent Area (Acre) )
Deepwell Acrylonitrile process wastes including bottom stream from 0.5

wastewater stripper, bottom stream from acetonitrile column
and bottoms from acetonitrile purification column

,

Burn Off-specification acetonitrile waste and excess waste from 0.6
Deepwell Pond

Celite Excess wastes from Deepwell Pond and spilled acrylonitrile 0.8
waste

V-1 Waste from caustic cleaning operations 1.0

0

1-1 LML0194:BPC-13-1 February 4,1994 .j
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O The Deerweii. Ceiite. end Bern reeds were used te memece weste semereted frem the
manufacture of acrylonitrile. The waste is classified as EPA listed wastes K011, K013, and i
K014. In addition, the Celite Pond received spillage from a 1986 acrylonitrile spill (EPA' j
listed U009) and the Burn Pond received wastewater containing off-specification !

acetonitrile (EPA listed U003). The V-1 Pond received wastes that had a pH above 12.5
which resulted in a characterization as RCRA waste D002 (corrosive). Historical ]
information indicates the presence of reactive sulfides in the Burn Pond. However, recent j

test data show these levels to be below EPA limits. The sludges in all four ponds contain j
waste catalyst and are therefore classified as radioactive mixed waste. |

|
As previously mentioned, the source of the radiological contamination is a catalyst known j
as Catalyst 21. This catalyst contained UO , Sb 0 , and SiO . The specific source of the i3 25 2
radioactive contamination is the uranium oxide, UO - |3

The following sections summarize the quantities and concentrations of the waste materials
to be disposed. ;

1.3 CONCENTRATIONS OF WASTE

Four types of mixed waste have been identified for processing and disposal. They are
contaminated soil, sludges, water, and debris. The following presents the estimated
concentrations of radiological contaminants identified for each type of waste.

.O 1.3.2 sot'

In order to characterize the distribution and magnitude of residual depleted uranium
,

contamination in the soil, a radiological characterization survey was performed by Chem :
'Nuclear Systems Incorporated from November,1989 to January 1990, as part of the

decommissioning phm developed for the BPC site. Additional information on the extent
and concentrations of radiological contamination in the soil around the V-1 Pond was
obtained during the V-1 Pond cleaning effort performed by Halliburton NUS in 1993.

In the Chem Nuclear study, radiological contaminated soil was encountered under and
around the ponds. The overall results of the soil sampling indicated localized areas of
radiological contamination, with the majority around the Burn Pond. The results of this
survey are summarized in the following table:-

Number of Samples Above
Pond Number of Surface and Subsurface 35 pCi/g

Samples
Deepwell 52 4

Burn 60 16
Celite 76 6
V-1 53 3

O !
!
!
!

|
; 1-2 LMLO194:BPC-13-2 February 4,1994 j
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In 1993,30,000 cubic yards of RCRA hazardous and radioactively contaminated soil was
,

excavated from the bottom and sidewalls as part of the V-1 Pond closure.' Although only
the top few feet of depth exhibited radiation levels equaling or exceeding 35 pCi/g, the :

excavation proceeded to a depth which varied between 10 feet and 12 feet. At this depth !
the measured radioactivity averaged 6.8 pCi/g (with a standard duration of 0.63) compared ;
to a background level of 2.6 pCi/g. j

1.3.2 SLUDGE |
:

In January of 1994 Halliburton NUS evaluated the radiological contamination in the j

sludges. These results are summarized in the following table. ;

:

:
'

Pond Number of Samples Average Activity (pCi/g) :

Deepwell / Celite 18 146 ,

Burn 36 296 ;

V-1 21 76

!
'

1

Chemical characterization was also performed on the pond sludges. The results of this j
work are summarized in Tables 1.2-1 and 1.2-2.

,

O t

1.3.3 WATERi

:

The disposal of rain water is an ongoing activity. Under the conditions of Amendments
Number 6 and 7 of the existing license,8.5 millon gallons of this rain water have been
treated for the removal of uranium (to a level at or below 30 pCi/1), and has been

.

!

discharged to the Plant Deep Well Injection System. All water which collects in the pond
closure area will be treated and disposed ofin accordance with current license requirements-

as described in Section 3.6.
,

-!
f

!*

.

!
,

,

O j

1-3 LMLO194:BPC-13-3 February 4,1994
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:d 1.3.4 DEBRIS .!
:

Various types of debris have been encountered or generated during the sludge movement ;

operations. The debris includes: ;

asbestos board-

wood / cardboard / paper-

steel and plastic pipe / hoses
concrete :

-

- plastic (including liner materials, insulation and personal protective equipment) j

polymerized plastic resin '

fThe activities for these various types of debris are equal to or less than the activities of the -

..|
corresponding sludges or soil from which they came.

*1.4 OUANTITIES OF WASTE

Because of the V-1 Pond cleaning operations and the consolidation of the sludges into the
Deepwell Pond, the V-1 Pond no longer contains contaminated materials. The I

contaminated soil from V-1 Pond is stored in the Celite Pond, and the V-1 Pond sludge is
stored in the Deepwell Pond. Also, the sludge that was in the Celite Pond has been moved
to the Deepwell Pond for storage prior to processing. Therefore, the information in the .;
following table is reflective of the current site conditions, where the information presented i

O i secti " 1.2 on waste concentrations is based on the original source and does not consider
the soil and sludge movement of the past two years. .

i

An estimate of the quantities of contaminated soil, sludge, water and debris is presented in j
the following table. Also included in this table are estimates of the number of Curies ~

contained in each source. !

:
i

!

O
,

1-4 LML0194:BPC-13-4 February 4,1994
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3Location Waste Type Volume (ft ) Total Activity (Ci)
Deepwell Soil 386,050 0.11

,

! Pond
Sludge (Deepwell & Celite 171,500 1.13 ,

'

Sludges in Southern 1/2 of the
Pond)
Sludge (V-1 Sludge in Northern 267,300 0.69
1/2 of the Pond)
Water 20,000 0.00

Burn Pond Soil
_

126,950 0.11'
Sludge 397,440 4.69
Water 50,000 0.00

| Celite Soil 1,355,670 0.48
Pond

Sludge 0.00 0.00
Water (in secondary 7,000 0.00
containment)

V-1 Pond Soil 0.00 0.00
Sludge 0.00 0.00
Water 0.00 0.00

Stockpiled Asbestos board 300 0.00
"""""

O weedecerdseerdenener 100 0.00
Pipe and hose 1,000 0.00
Concrete 500 0.00 |
Plastic materials 500 0.00
Polymerized plastic resin 400 0.00

TOTAL 2,784.710 7.21

As presented in the table, the total estimated Curie content of the materials to be processed
and disposed is 7.21. Also, the total amounts of the different types of materials are:

Soil 1,868,670 ft3

Sludges 836,240 ft3 .

Water 77,000 ft3

Debris 2,800 ft3

The above are estimates of the quantity of material in place. Due to the future addition of
reagents for sludge processing and solidification the actual quantity of sludge material to bc

| placed in the cells will increase. This is discussed fmtherin Section 3.5.

O

15 IML0194:BPC-13-5 February 4,1994
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1.5 CHELATING AGFMTS !

. .O-

Material to be disposed of under this application consists of sludge and soil contaminated >

with depleted uranium and hazardous waste, combined with solidification reagents, as i

described in the Section 3.5. No chelating agents are known or suspected of having been j

used, nor will any be used in conjunction with the material being disposed.

!

h

.

|

|

I
,

O '

i

J ;

1

|
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2.0 EVAL UATION OF DISPOS AL OPTIONS

The wastes contained in Burn Pond, Deepwell Pond V-1 Pond and Celite Pond are chtssified as mixed |
wastes which are subject to regulation by both USNRC and RCRA hantrdous waste regulations. Options
which would be available if the wastes were only radioactive or only RCR A hazardous are not available
because the wastes are both radioactive and RCRA hantrdous. Following is a review of all known
disposal options and the USNRC and USEPA (and Ohio EPA) regulations which impact them.

2,1 NO ACTION AI TERNATIVE
I

This option consists of maintaining the current status of the ponds as continued long term storage and !
1maintenance. 'Ihe ponds would continue to be managed as hazardous waste units as required by BPCI's

RCRA pennits.
*

:
A dvantanes -|

|
'

The primary advantage of the no action alternative is its low cost. The continued monitoring of
ground water and the treatment and disposal of surface water would require only moderate
annual operating cost. Maintenance and repair costs for the ponds would be low compared to

,

other maintenance costs incurred at BPCL in addition, leaving the material in place minimizes -{
the potential for increased occupational exposures. |

|
- Disadvantaces -!

The primary disadvantage of the no action allemative is its unacceptability as a long tenn

O solution to both Ohio EPA and USNRC. Ohio EPA has specifically ordered the closure of the
ponds as a condition of the facility's RCRA permit. With regard to the USNRC. the guidance I

provided in SECY 81-576 would indicate that the sludge portion of the waste be excavated and
reburied, and that institutional controls be imposed to limit future use of the site.

!

Also. BPCI is concerned with the risk assumed by leaving the waste in ponds and the potential
liability due to accidental release.

2.2 ON SITE DIRTY Cl.OSURE

The on-site dirty closure consists of removing the water from the ponds and treating it to remove the
hanudous and radioactive constituents. After the removal of the water, the ponds are filled as is with a
cap installed to prevent surface water contamination. A surface water drainage system could also bc ;

provided to prevent erosion and cap damage.
1

!Ad vantanes

The primary advantage for the on-site dirty closure is the low cost. By investing in the extra cost
of a cap and a surface water drainage system, this alternative is superior to the no action
ahernative in that it provides engineering controls to prevent surface water contamination. Thus
the operating cost associated with surface water treatment and disposal is eliminated.

Disadvantaces

The primary disadvantage of this alternative is similar to that of the no action alternative. It is
doubtful that the Ohio EPA would view the provision of a cap and surface water drainage system
as sulficient controls for protecting ground water. Therefore,it is unlikely that a dirty closure
could be approved by Ohio EPA Since USNRC does not accept a cap as a long term barrier to

'

21
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;

. ' -
- prevent exposures, this alternative is equivalent to the no action alternative and is equally . ;

unacceptable to USNRC.
'

.

2,3 DISPOS AL AT A COMMERCI AI DISPOSAL SITF WITHOUT TREATN1FNT

This alternative consists of excavating all mixed wastes and transporting it untreated for burial at a
commercial disposal site licensed to accept mixed wastes.

.

Advanta9es - ,

'

This alternative complies with the currently accepted USNRC requirements. Public and
regulatory concern over ultimate disposal of the contaminated sludge would be alleviated. Here
is one commercial di:posal site, Envirocare of Utah. licensed to accept mixed wastes.

Disadvantnees

De RCRA Land Ban has gone into effect. This regulation (40 CFR 268) prohibits land based
disposal of the subject mixed waste without the provision f appropriate treatment for the >

hazardous components of the waste. Therefore. no licensed facility in the United States can
accept such waste unless it is first treated to meet RCRA standards. The only exception to the
Land an is a current variance for mixed waste debris which expires on May 8,1994. At the BPC
site, soil and sludge constitute the majority of the mixed waste with debris constituting less than
0.1 percent of the total. Therefore, the debris variance is of not benefit to the project and the
option of offsite disposal without treatment is not viable.

2.4 HISPOSAl AT A COMMERCIAL DISPOS AL SITF WITIf TREATMENT'

The USEPA has not established a specific treatment standard for the treatment of Kul1 K013 and K014
'

mixed wastes, but,in the absence of a specific standard, the USEPA has indicated that the standard for
regular K011. K013 and K014 shall apply, For solid wasted this standard is incineration.

Advanta9es j

This alternative complies with currently accepted USNRC requiremer.ts and USEPA
requirements. Following incineration the mixed waste could be buried at a commercial mixed
waste disposal site licensed to accept mixed wastes. His alternative meets the requirements of 4

the RCRA Land Ban.

Disadvanta9es

in 1992 Scientific Ecology Group,Inc. (SEG) was preparing to apply for permits and licenses to
operate an incinerator for the treatment of mixed wastes. Since that time, SEG has decided not
to pursue this activity. Dere are currently no operating incinerators licensed for mixed wastes,
nor are any likely in the foreseeable future. Without the availability of an incinerator. the
USEPA treatment standard for K011, K013 and K014 cannot be met, Therefore, this option is
not viable.

Also,if mixed waste incineration were available, the cost for transportation. treatment and burial
would be between 5500 and $1.000 percubic foot of mixed waste. For the volume of waste at
the BPC Lima site (7.2 million cubic feet) the cost could be up to $2.7 billion dolktrs. This is j

cost prohibitive to BPC,

O
;
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2.5 ON-SITF TEMPOR ARY STOR AGF FOI I.OWFD BY OFF STTF PERM ANENT1
_

DISPOS AI AT A FITTITRF COMMERCI AI, DISPOSAI; SITE

This attemative consists of maintaining the current status of the sludge ponds until the compact's LLRW i
disposal facility is available. Then the waste would be excavated, removed, and shipped to the new j

i facility for disposal. !

,

j!Adrantages

| De pnmary advantage of this alternative is the acceptability to USNRC and the lower cost for
transponation to the Ohio disposal site. The material would be disposed of in a secure facility
which will be licensed under 10 CFR Part 61. The long term envirorunental and public impacts
at the storage locations will be reduced to negligible levels. and public and regulatory concern
over ultimate disposal of the material in the sludge ponds would be alleviated.

Dkad vantanes
,

The pnmary disadvantage of the alternative is that incineration is required according the to the
RCRA Land Ban pnor to burial. Without incineration, the waste cannot be shipped to any offsite
k) canon for burial without violation of USEPA regulations. The waste would have to be

'
maintained in its current status until such time that incineration became available, and until the

Midwest Compact Site was selected,liceraed and developed. Further. the site is not likely to be
pennitted under RCRA for disposal of mixed wastes. Also it is not likely that the Midwest
Compact Commission will be interested in dedicating 2.7 million cubic feet of the site's capacity
for the disposal of 3.94 curies of depleted uranium from BPC.

!Another disadvantage is that storing the waste onsite is the increase in the likelihood of
migration of the contaminants. He favorable site geology would minimize this likelihood.
however. this migration would increase the probability of the contaminants to come in contact
with the biota. and with man.

In summary, this alternative is not attractive since although it would be in conformance with
regulatory objectives there would be an uncenain waiting period associated with the start up of a
new compact disposal site and the availability ofincineration. In addition. the cost of disposal
would be similar to the cost for incinerations followed by burial at Envirocare of Utah, except

"

that the transportation cost would be reduced.

2.6 ONSITE PERM ANFNT DISPOS AI liNDER 10 CFR PART 20302

The onsite disposal alternative consists of removing the contaminated material from its present kications
and disposing of this material is the three RCRA' designed disposal cells under the provisions of 10 CFR
Part 20302. De proposed action entails disposal of the matenal onsite in cells which meet hazardous
waste landfill design enteria.

Advantages

The primary advantage of this ahernative is that the public and regulatory concern over disposal
of the material would be alleviated because the environmental and public health impacts would
be minimized to ALARA standards. There would be no need to acquire additional lands for this

purpose since the material would be disposed of within the BPC property. This will minimize the
transport distance and this the disadvantages associated with the offsite transpon options, in ad-

O dition. the occupational exposures associated with this option would be minimized. In prelim-
inary discussions with State and Federal officials, no major regulatory impediments of this

23
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(dternative have been identified, although confonnance with the requirement so Ohio Senate Bill
S'B-130 will have to be worked out through the Ohio Department J Health and Ohio EPA.

;

Dkad vantimes
,

'iThe prim:uy disadvantage associated with this alternative is the fact that there is not precedent
in which similar volumes of mixed waste have been disposed of under 10 CFR Part 20302/ BPC ,

and USNRC will have to work together to address any public and regulatory concerns over the ,

long tenn risk to human health and the environment,
,

2.7 CONCI USION

The 2.6 alternative is the preferred choice since: 1) this option will best meet occupational, ,

environmental and public ALARA objectives: 2) projected costs are much lower than for off-site disposal;-
3) no major unsolved regulatory issues have been identified; and 4) problems associated with

,

transportation are not an issue. !

I
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!O 3.0 SUuuAnv or nEuovit ErronTs

Technical specifications for the various phases of construction are supplied in Appendix F.

Sections of the specifications include: i

Excavation and Backfill.

!Sludge Mobilization.

Stormwater Drainage Systems.

Sludge Stabilization.

Process Equipment
Geosynthetic Liner
Concrete.

'Site Restoration.

Fences and Gates '
-

3.1 CONSTRUCTION SEOUENCE

The proposed sequence is based on stabilizing sludge and placing stabilized sludge,
contaminated soil and debris in closure cells constructed in the V-1, Celite, and Burn and
Deepwell Pond locations.

.

,

In 1992 and 1993, under the conditions of the existing license, contaminated sludges from -

'O the V-1 and Celite Ponds were temporarily placed into the Deepwell Pond, and 1

!contaminated soil removed from the V-1 Pond was temporarily placed into the Celite Pond.
Debris was removed from the ponds and placed in temporary storage within the controlled :'

access area. At the time of submission of this application, the V-1 Pond has been cleaned
and the site is ready for cell construction. A radiological survey and evaluation of the
cleaned V-1 Pond area has been completed in accordance with (Draft) NUREG 5849 and a

,

release report was submitted to the USNRC on January 24,1994. The results of the
'

survey show that the levels are at or near site background levels. Pending the NRC%
confirmation of the radiological survey and approval of this license application, the V-1
Pond area is available for cell construction.

Prior to sludge and soil removal activities, it was anticipated that the contaminated sludges
and soils would be contained by closure cells in the V-1 and Celite areas only. However,
additional quantities of contaminated sludges and soils were encountered in the V-1 and
Celite Ponds than was originally estimated. Therefore, a third cell has been included in the
area of the Burn and Deepwell Ponds (referred to as the Burn Pond Cell).

The proposed activity sequence pertinent to this application starting with the construction
of the V-1 Cellis as follows: |

1. Construct V-1 Cell.

2. Process and stabilize sludge contained in Burn and Deepwell Ponds and place

Q into V-1 Cell.

3-1
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.O a. 8xcevete ceetemimeted eeii rrem Bern eea Deepwe11 Pends. end piece it ie the
V-1 Cell. ~ Quantities of soil which exceed the capacity of the V-1 Cell may be
temporarily stockpiled on top of the V-1 Cell to facilitate the el :.nout of the
Burn and Deepwell Ponds.

4. Perform risk assessment to secure OEPA approval for leaving chemically
contaminated soil in place in the Deepwell and Burn Ponds (if necessary).

| 5. Perform radiological release survey of Durn and Deepwell Ponds.

6. Construct Burn Pond Cell.

7. Remove stockpiled soil from Celite Pond and place into the Burn Pond Cell.

8. Excavate contaminated soil from Celits Pond and place in the Burn Pond Cell.
Quantities of soil which exceed the capacity of the Burn Pond Cell may be
temporarily stockpiled on top of the Burn Pond Cell to facilitate cleanout of the
Celite Pond.

9. Place mixed waste debris in Burn Pond Cell.

I 10. Perform risk assessment to secure OEPA approval for leaving chemically
contaminated soil in place in Celite Pond (if necessary).;O

11. Perform radiological . ease survey of the Celite Pond.

| 12. Construct Celite Cell.

|- 13. Place all remaining stockpiled soil in Celite Cell.
!

14. Restore final cap grades for cells.

15. Install caps on all cells.

| This sequence is depicted in Figures 3.1-1 to 3.1-4.

. The primary activities involved in accomplishing the work listed above include:

1) Site preparation
2) Construction of cell liner
3) Sludge transfer
4) Sludge processing
5) Dewatering and water management
6) Soil removal
7) Temporary storage
8) Debris removal and storage

O 9) cee tr"ctiem ercever eretem

3-2
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0: The perfermence ef the reieese serveys is net iecieded with the above iietieg beceuee it is
covered in the USNRC approved document entitled " Soil Sampling Plan, Mixed Waste Pond i

Closure Project, BP Chemicals, Inc., Lima, Ohio", dated July 26,1993 (Ref. 30). The
'

primary activities listed above are discussed in more detail in the following sections.

3.2 SITE PREPARATION
:

Construction trailers have been brought on site as part of Division I sludge and soil
removal work previously performed, and are placed as shown on Figure 3,1-1. Project work
area limits have been established which delineate the pond work area from the rest of the
site. Within the work area are project construction controlled access zones, controlled entry -

and exit points, and decontamination areas. The project work limits and the controlled :
,

access zones are separated from the rest of the plant area using existing site fencing, new ;
chain link fencing, and temporary snow fencing and/or barriers. Signs are posted on fences
to inform workers that entry into the areas is restricted and will list a contact or procedures ;

; to be followed if entry is needed (refer to Technical Specifications in Appendix F for ~

; information on the fences and signs). In addition, a personnel and site monitoring system
i has been developed for the work (refer to the Project Health and Safety Plan provided in

Appendix D). ;

i
'

3.3 CONSTRUCTION OF LINER
i

The closure cells will be equipped with a liner and cover system that meets the i

O requirements of RCRA. Since this work will be done with clean materials, exposure and
contamination concerns do not apply. However, clean work will be performed in parallel
with work involving contaminated materials, and precautions outlined in the Health and
Safety I nn (Appendix D) will be taken. Controlled Access Areas will be rigidly maintained
and mon 'ored to ensure that any potential for contamination of clean areas is as low as ,

possible.i

3.4 SLUDGE TRANSFER
,

The sludges from the V-1 and Celite Ponds have been removed using earth moving
equipment (bulldozers and excar ,, and transferred to the Deepwdl Pond via lined
dum; trucks. The material w or ated and moved in a wet condit.on to minimize the
potential for air born contam: ;ti<a. All work was performed in accordance with the
Project Health and Safety Pla. ? .ne Safety Analysis Report for the Movement of the
Sludges (approved by the NRC u . December 10,1991). All sludge transfer activities have
been and will be performed in a manner which minimizes the release of air contaminants
such as particulates, and volatile organics.

The V-1 sludge is currently stored under water in the northern half of the Deepwell Pond,
the Celite and Deepwell Pond sludges are under water in the southern half of the Deepwell
Pond, and the Burn Pond sludges remain under water in the Burn Pond. A lime slurry has
also been applied to the top surface of all sludges to cover the sludges while they remain in
these ponds.

3-3-
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The sludge stored in the Burn and Deepwell Ponds will be pumped to the sludge process f
area unless it is too dense, in which case it will be excavated and hauled by truck. In the
processing area the sludge will be combined with predetermined amounts of the +

solidification reagents and waterin a mixer. The solidification reagents used, their percent i

applied for each sludge type, and method of mixing are currently being finalized. It is |
anticipated the mixing reagents will be gypsum and soil at the ratios listed in Table 3.1-1. 1

!
3.6 WATER MANAGEMENT ;

e

The stormwater collected in the ponds and water generated during the sludge processing :

will be managed as illustrated in Figure 3.6-1. The following are the specific sources of
potentially contaminated water to be managed:

Water generated from decontamination activities.
.Stormwater collected in the ponds and waste pile area. ;

Construction area stormwater. |
Water generated during the sludge processing operations.'

Stormwater falling in the V-1, Deepwell and Burn Ponds is collected in these ponds. !
'Stormwater that falls on the storage pile in the Celite Pond area is collected by a temporary

storage basin constructed to the west of the pile.

O i
The potentially contaminated water collected is then transferred to the Burn or Deepwell '

Pond for chemical treatment. Chemical treatment consists oflime, ferrous sulfate and
polymer additions to precipitate out any uranium contamination in solution or suspension.
After allowing the precipitated solids to settle in the pond, the water is pumped to Frac
Tanks for storage until sampling. If the results show concentrations of radioactivity below
30 pCi/l it is transferred to the plant Deep Well Injection System for disposal. If the water
is above 30 pCi/1,it is returned to the ponds for further treatment. Additional treatment,
including filtration, will be provided as necessary, to meet the 30 pCi/l standard throughout
the course of the project. All activities associated with this work will be done in compliance
with the Project Health and Safety Plan.
Solids generated during the water management operations will be processed with the
sindge. Debris such as spent filters will be disposed of with the sludge in the cells.

3.7 sOTL REMOVAL

After the sludges have been removed from the ponds and pond bottoms exposed, the upper
3 to 6 inches will be scraped off using a excavator or equivalent piece of equipment. It will
be transferred using standard lined dump trucks. The soil being transferred will all be in a
moist state to reduce potential dust emissions.

After the upper 3 to 6 inches of soil have been removed from the pond, the excavated
surface will be sampled and tested for indicator parameters as outlined in the Soil

O Sampling Plan referenced above (dated July 26,1993). If results show the soil remaining
to be contaminated, further excavation of chemically contaminated soil is not practical due

3-4
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to cell capacity constraints or bechuse ofinfringement on the surrounding plant, an
assessment of the potential risk of not removing the additional soil will be performed. j
Contaminated soil will be removed to the extent necessary to limit the maximum i

concentration of U238 to 35 pCi/g above background. As discussed in earlier sections of this !

application, contaminated soil encountered in the V-1 Pond has been removed and is stored ;

in the Celite Pond area. Clean soil has also been (and will be) excavated and stored on site i

for use in the cell liner and/or cap systems.

All soil removal, transfer, and storage has been, and will be performed in accordance with
the Project Health'and Safety Plan and Safety Analysis Report contained in the attached
appendices. All sampling and analytical work shall follow the procedures found in the ,

approved Sampling Plan and Project Quality Assurance / Quality Control (QNQC) Plan
found in Appendix E.

|

3.8 DEBRIS REMOVAL AND PLACEMENT

Contaminated debris encountered during the work will be decontaminated or disposed ofin
the closure cells. Offsite disposal of contaminated debris is not allo'wed after May 1994 due j

'
to land ban restrictions.

!

3.9 TEMPORARY SLUDGE AND SOIL STORAGE |
!

Because of the limited capacity of the individual cells, and the sequence of cleaning and cell ;

O constrectiee. contemimeted seii end eledge heve heen. end wiii he meved end tempereriir i
stored in the ponds or constructed cell areas throughout the duration of the project. Soil !
temporarily stockpiled on top of the ponds or cells may be placed at steeper side slopes and i

to a higher elevation than called for in the cell design specifications until it can be removed - |
and placed into a cell. After the stockpiled soilis removed from these cell areas, the cell cap
design grades will be restored and caps installed. The additional soils stockpiled on top of
the materials in these cells will also provide a surcharge loading and add to the compaction !

of the wastes, thereby minimizing settlement of the cap after it is installed. Stormwater i
that comes into contact with the stored contaminated materials will be collected and I

managed in accordance with the procedures described in Section 3.6 and the areas around I
the stouge piles will be monitored for air borne contamination per the requirements as j

i stated in the Project Health and Safety Plan. i

I
'

3.10 CONSTRUCTION OF COVER SYSTEMS

After all of the contaminated materials have been placed into the cells and the final grades
established, the cover systems will be placed on the cells. The cover systems will be
constructed using the same means and methods as the liner systems, and will meet the-
requirements of RCRA.

O !
'
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3.11 SUMMARY OF PROJECTED IMPACTS DURING CONSTRUCTION

'

.

3.11.1 Introduction j

The impacts during closure are addressed in the Safety Analysis Report (SAR) which is :|
contained in Appendix A of this document. The SAR addresses the mobilization and #

stabilization of the sludge and its placement into the closure cells. An SAR which addresses . ;

the interim mobilization of sludge and contaminated soil necessary for the construction of
the lined closure cells, was submitted separately and was approved by the USNRC on ;

December 10,1991.

3.11.2 Dose Assessment Methods ,

The dose assessment methods used for the analysis are described in Appendix A. The ,

methods were taken from USNRC documents or published methods for impact assessuent. ;
,

3.11.3 Scenarios Modeled |

In the SAR, the impacts from nonnal operation involving direct exposure to equipment and
conduits containing contaminated material were considered. Internal exposure will not be
likely during normal operation because all work with the sludge will be done in enclosed i

!vessels or conduits or in wet and contained conditions. When removing contaminated soil
and in the event personnel need to work with items that contains loose contamination, they i

O will be equipped with anti-contamination equipment. The highest anticipated exposure ''

. during normal operation is estimated to be less than 0.005 mrem /hr, which is equivalent to :
background exposure. ;

.

Also in the SAR, contingency conditions such as fires, truck accidents and pipe ruptures
were considered. The maximum anticipated impacts from these scenarios is less than 2.5

,

mrem. j

!

3.11.4 Radon
|

Radon is not considered in the closure period impact assessment because the radioactive i
contamination in the pond is depleted uranium which does not contain radium.

.

!
'

3.11.5 Conclusions

Based on the results of the SAR includ.ed in Appendix A, the maximum radiological impact '
of normal closure operations will be less than background levels. The potential radiological
impact of accidents will be less than 2.5 mrem to the maximally exposed individual. ,

1

-

O
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4.0 PACKAGING OF MATERIAL

/^') The sludge will be 1 rocessed as described in Section 3.5 and placed into the disposal cell in(> bulk. However, the disposal cell ftmetions as a containment package which will prevent the
migration ofradionuclides to satisfy the staff position requirements of Section 3.4.2 of
NUREG-1101, Vol.1 (Ret. 34 ).

O
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5.0 DISPOSAL LO. CATION

5.1 SITE LOCATION
,

V The BPC facility is located in the southeast one-quarter of Section 2 and the northeast one-
quarter of Section 11, Shawnee Township, Allen County, Ohio. The location is shown in
Figure 5.]-2. BPC proposes to place stabilized contaminated sludges and soilin three lined
cells constructed in the area of four ponds where the sludges were contained. The location
of the ponds is shown in Figure 5.1-1.

5.2 EBOPERTY USES

The BPC plant has been in operation since 1955, with facility expansion and diversification
taking place in 1959,1965,1970, and 1973. In 1993, the nitrogen fertilizer manufacturing
portion of the facility was sold to Arcadian Ohio, L.P. The remaining BPC portion of the
complex currently manufactures acrylonitrile, acetonitrile, hydrogen cyanide, Barer 3 resin
and acrylonitrile catalyst. Between 1965 and 1971, the facility produced and used an
acrylonitrile catalyst that contained depleted uranium known as Catalyst 21. Catalyst 21 is
the source of radioactivity which causes the mixed waste classification of the wastes in the
ponds. The characteristics of the material contained in the ponds are described in Section
1 0.

The approximately 105-acre facility is regulated at the state level by the OEPA under
RCRA. On the federallevel,it is a USEPA permitted facility under the RCRA program.
The land use is compatible with the surrounding industrial uses.

5.3 NEIGHBORING ENVIRONS
(,
-

The proposed site for disposal of the depleted uranium contaminated materials, the BPC
facility,is owned and operated by BPC. The property, as shown on Figure 5.1-2, is bounded
on the west by Arcadian Ohio LP Nitrogen Fertilizer Manufacturing facility, the Ottawa
River, the east by the BP Refmery, the north by the EP Refinery, and the south by Shell
Oil Terminal and Buckeye Road. It is located at latitude 40* 43' 0" and longitude 84 07'
46"

5.3.1 NEARBY PROPERTIES

Land uses surrounding the BPC facility are shown in Figure 5.3-1. Generally, land use to
the north, east and south of the site is industrial. Land use west of the property is
industrial, residential, and agricultural. The closest non-industrial land use is 0.3 miles
from the ponds.

5.3.2 NEARBY RESIDENCES

The nearest residence is located to the west of the site across from the Ottawa River along
Adgate Road,500 feet from the BP property boundary, and approximately 0.4 miles from
the ponds.

i

|
|

\J 1

~

Y..

i
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I5.3.3 SURFACE WATER
|
|

~

The r.c-%e water in the vicinity of the disposal site is the Octawa River,0.25 miles to the . j
we at the Ponds Area. '

,

5.3.4 WATER WELLS i
:
'

All neighboring properties are on city water supply. The only water wells are 9 production
- water supply (industrial) wells belonging to BP Oil and BPC (refer to Section 7.0 for more

,

information on wells). The nearest other water supply wells for industrial use are 0.3 miles ;
south of the ponds. The nearest domestic well is over one mile southwest of the ponds. j

.

:

!

!
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6.0 INSTITUTIONAL CONTROLS

6.1 PROPERTY OWNERSHIP 2

. The property is owned and operated by the applicant, BPC.

6.2 PROPERTY ACCESS CONTROL
.

The disposal area is located entirely within BPC property and is a limited access '

installation. Access to BPC property is restricted by fences and manned security gates, and -

only personnel with appropriate identification are allowed onto the premises. The public is i

restricted from this site. The plant itselfis surrounded by a 6 foot chain link fence, and all
traffic to and from the fenced area of the plant is restricted and controlled by security '

guards. There is a staff orguards on duty 24 hours per day and no one is admitted into the ;

facility without the proper clearance. !

Because plant personnel are already on site, provisions to restrict non-essential personnel j

from the disposal area will be enforced. The disposal cells will be surrounded by chain link :

fences with locked gates. Warning signs reading " Danger - Unauthorized Personnel Keep
Out" will be posted and maintained around the closed containment cells. The signs will be .,

legible from a distance of at least 25 feet and in sufficient numbers to be seen from any }
approach.

I6.3 PERIOD OF RESTRICTED ACCESS
:
.

The applicant intends to continue operation of the facility, inclusive of the disposal units,
beyond the emplacement of the mixed waste. A notation will be recorded on the deed to

_O BPC property containing the closed area indicating that the property is being used to
manage hazardous waste and that its use is restricted under OAC 3745-66-19.

It is anticipated that BPC will be in operation for many years in the future and that the
security described above will remain. OEPA post-closure requirements will extend for at !
least 30 years. This time frame exceeds that of the three year minimum controlled access i
period specified in NUREG 1101-1.

If the situation changes, BPC will make arrangements for similar security provisions to |
remain in place until the end of the post closure period. The following activities will take '

place during this period:

Inspection and monitoring of the cover system; !-

Maintenance of the cover, including regular mowing and erosion prevention; i-

- Monitoring of settlement, if any;
Inspection and maintenance activities associated with security; '

-

Inspection and maintenance ofleachate collection and detection system;-

Inspection and monitoring activities associated with the groundwater-

monitoring program; and
Collection and treatment ofleachate (if needed).-

O
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6.3.1' ADMINISTRATIVE PROCEDURES ,

I

|

;A In accordance with OAC 3745-66-18, a copy of the approved post-closure plan and any J
U.- revisions will be kept at the BPC facility in Lima, Ohio. Questions raised during the post- |

closure care period should be directed to:

BP Chemicals, Inc. i

Manager, HSE
i

PO Box 628
Lima, OH 45802

|

The post-closure plan will be amended whenever changes in operating plans or facility )
design, or events that occur during the post-closure period affect the post-closure plan. If i'

an amendment is required because of a change in operating plans or facility design, or
'

because of events that affect the post-closure plan, a modification will be requested in
writing and submitted to OEPA within 30 days. ;

6.3.2 INSPECTION PLAN

Throughout the post-closure care period at the site, inspections of the disposal cells will
include inspection of the final cover, groundwater monitoring system,leachate collection

,

and detection system, security systems and benchmarks. In the event that remedial -
actions are necessary, the actions will be identified and their completion documented. All
completed records and documents will be maintained on-site for 30 years.

Inspection forms willitemi::e the following: -

*

Damage or breaches to fences, locks, and signs
Proper functioning of the cover drainage system |.

Evidence of erosion :

Evidence of burrowing animals j-

Evidence of any deep-rooted vegetation J-

Evidence of settlement
The presence of. water in the leachate collection and leak detection systems ;

Evidence of water quality deterioration '
-

The inspection program will be conducted by individuals trained in the review, evaluation, ,

and performance of the particular task associated with the inspection element. i

6.3.3 SPECIFIC POST CLOSURE PLAN REQUIREMENTS

The specific post-closure care requirements for the facility include: _!
=1

Security / fencing repair |-

Erosion damage repair to cover-

Settlement / subsidence repair to cover-

Mowing and reseeding / replanting-

- Drainage trench repair
Pumping, sampling, and proper disposal of any leachate collected; and.

O ore ==a-eter moeitorieneea -eii meiete eece-
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Specific aspects of these requirements are discussed below.

|

. Security: The entire fence and gate surrounding the site will be inspected quarterly (four
_

: times per year) for any breaches or damage, including damage to fence posts, fence fabric, |

entrance gates, locks and signs. All deficiencies will be repaired. !

Settlement and/or Erosion: Inspection will be performed on a quarterly basis and after
severe rainfall events. Bare spots or areas exhibiting erosion will be seeded / planted.
Should any areas show significant washout, seeding of the damaged area and/or minor
regrading will be completed and documented. As settlement and erosion can damage the -
grade necessary for positive drainage, any areas with these problems will be regraded and
reseeded or planted.

Synthetic Liner: In the event severe settlement or localized subsidence has occurred, the
synthetic liner in the cap will be inspected. The cover soil will be removed carefully by
hand or with hand equipment so as not to damage the synthetic liner. Liner punctures
and/or tears will be repaired by patches in accordance with the liner manufacturer's

,

recommendations. The area will be regraded to the appropriate grades and then replanted. !

Mowing and Revegetation: The grass will be mowed regularly in order to allow inspection
of the cover. At these times, any deep-rooted or woody vegetation that may have
established itself on the cover soil will be removed so that deep-root growth will not
compromise the integrity of the compacted clay or synthetic liner. Revegetation of bare

,

areas will be completed when indicated by the quarterly inspections. Any repairs of erosion .

damage and subsequent revegetation will be consistent with the original process of seeding, |

fertilizing, and mulching outlined in the Technical Specifications contained in Appendix F.

O
,

i

Drainace Ditch Repair: Drainage swales will be inspected quarterly and after severe ;
!rainfall events. The swales will be checked for erosion and sediment accumulation.

Accumulated sediment will be removed when its depth exceeds 6 inches in the main _ !

channel. Erosional activity that results in ponding or rutting in the channels will be
mitigated (as needed) by placing riprap stone in the channel.

Leachate Collection and Detection System Maintenance: Leachate management
procedures are described in Section 8.L). The automatic leak detection and leachate
removal equipment will be inspected on a quarterly basis. During these inspections the
sumps will be checked for the presence ofleachate with a standard water level indicator
and the detection and transfer systems will be tested.

|

l
!

l

O
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7.0 GEOTECHNICAL AND HYDROGEOLOGICAL EVALUATION
;

7.1 BACKGROUND

The northeast corner of the BPC Lima facility is known as the East Pond Area. The East
Fond Area includes six ponds: the Celite Pond, the V-1 Pond, the V-2 Pond, the Burn Pond, i

the Outfall Pond, and the Deepwell Pond. The pond locations are shown on Figure 5.1-2. !
''All of the ponds, except the Outfall and V-2 Ponds, contain radioactive mixed waste. None

of these four ponds are presently in service. The following description is based on the i

period of operation which ended in 1988. The V-1 Pond received acrylonitrile
manufacturing caustic washing wastes. The Burn Pond received miscellaneous process *

wastes from the manufacture of acrylonitrile, and sludges transferred from Deepwell Pond. *

The Deepwell Pond received waste liquids destined for Deep Well disposal. The Celite Pond
was used as an overflow unit for the Deepwell Pond and received sludges dredged from the - i

Deepwell Pond.
J
t

Investigations have been performed to evaluate the geotechnical and hydrogeological ;

conditions at the site for the purpose of designing closure cells and to provide a baseline for
environmental monitoring. The information obtained from these studies and studies
performed for other purposes is summarized below. Presently there are ten bedrock |
monitoring wells and 24 monitoring wells that tap sand zones in the glacial till which can ;

provide ground-water samples. j
i

O 7.2 PnEv10us sunsungACE iNvEsTioAT10Ns ;
r

Information regarding the subsurface material at the BPC facility was derived from water .
'

well, monitoring well and foundation boring logs. All of the boring logs available were .!
included in the RCRA Part B Permit Application. Figure 7.2-2 shows the locations of all !

wells and borings at the facility. Additional information was obtained from published ;

sources (Ref.. number 21 and 23). ,

The earliest records available are from foundation borings drilled in 1965. In the last 22
,

years, over 200 test borings have been drilled on BPC property. The logs indicate that the t

borings were drilled to varying depths, providing useful information regarding the soil ;4.

types, location of bedrock and water-bearing zones. Due to the fact that the borings were |

performed by several different drilling companies and different terminologies were used to |
describe the soils, some degree ofinterpretation was needed to correlate between logs. ;,

Also, because many of the borings were shallow (15 feet or less), the presence or absence of ;

a particular deposit below the bottom of the boring was inferred from other nearby deeper r

borings. -

Initially, interim status RCRA monitoring focused on the unconsolidated materials above |
the bedrock. In August of 1981, a monitoring well system was installed in the pond area by ;

'

Keck Consulting Services (Ref. number 17). The system consisted of five wells, four of
which were designed to monitor the bedrock / drift interface. These wells were designated E- ;
1, E-2d, E-3, and E-4. In addition, one shallow well, E-2s, was installed. Of these wells, E-

. Q 1, E-2d, E-3, and E-4 have been consistently dry. These wells were installed to meet RCRA
requirements of that time. 1

-

i
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As part of the continuing investigation into this site, Keck performed a Bouguer gravity

,i

survey in July of 1982 (Ref. number 18), and Bowser-Morner followed with the installation
4

of three additional wells, C-5, C-6, and C-7 (Ref. number 7). These wells were installed to
provide additional information and to aid in the interpretation of existing data. '

In 1985, an additional 15 borings were drilled in the pond area in an attempt to find i

saturated zones in the till that could be monitored. Five of these borings were angle holes
which were drilled adjacent to and underneath the ponds to determine whether or not there
were fractures in the till which may allow the vertical movement of fluids. Monitoring
wells were then installed in eight of the 15 borings at various depths in the soils. These
wells were designated 85-E-2 through 12. Of the eight wells, four wells provided a
suflicient volume of water for ground-water sampling.

Also in 1985, all of the available boring and well data were compiled and analyzed for the
RCRA Part B Permit Application. Complete details of each of the above-mentioned borings
and well iratallation projects are given in the RCRA Part B Permit Application, and are not
repeated here. The difficulty in conclusively assessing the continuity of ground-water
saturation within the glacial till led the Ohio EPA to req.uired an interim status bedrock
monitoring program. '

This change in monitoring strategy led to the design and installation of a bedrock monitor
well network in late 1985 (TG-series wells in Figure 7.4-2). Because water levels in the

O non-pumping water supply wells were known to be substantially below the top of the !
bedrock, each bedrock monitor well was drilled far enough into the Tymochtee and 1

Greenfield to obtain an amount of water adequate for sampling without penetrating the
,

prolific Lockport. The resulting depths of the eleven TG-series wells vary from 122 to 210 - |
feet. An Ohio EPA site inspection in 1986 indicated that the bedrock monitoring network 4

was adequate and sampling began in the TG-series wells.

During a subsurface investigation related to the closure of the East Ponds in late 1987, four !

wells were constructed some 20 feet into the top of bedrock. These wells encountered I

perched water within the Tymochtee and two of the wells produced enough water to
sample. Based on these new data, the 91-T series wells were installed in the upper
Tymochtee in early 1991 (Figure 7.4-2).

In 1991, four quarterly background samples were collected from the 91-T series wells and
statistical analysis was performed with the first detection monitoring event in 1992. The

,

analysis indicated a statistically significant increase in the concentration of chemical

| indicator parameters between the upgradient well and the compliance wells. A ground-
water assessment was performed and it was concluded that the facility had not affected the'

ground water. Detection monitoring has been reinstated and it is anticipated that the
i existing ground-water monitoring program which utilizes the 91-T series wells will be
| expanded to meet the monitoring requirements of the East Ponds closure plan.

O.
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7.3 GEOLOGY

7,3.1 REGIONAL GEOLOGY -|
. . |

The BPC facility sits on the eastern edge of a buried preglacial valley (Ref. number 21). ,

The valley is one of many which comprised the ancient river system known as the Teays. '!
The Teays system was formed in the Tertiary period and was buried by glacial debris I
during the Quaternary period. The local valley which trends north-south has been found to I

be over 200 feet deep in the center with valley floor elevations below 600 feet MSL. Figure
7.3-1 shows the regional bedrock topography in the vicinity of the site.

|
The present surface topography of the region is a result of the repeated glaciations durmg a

;the Pleistocene, which modified the bedrock topography. The advances and retreats of the
glaciers filled the valleys of the Teays River system with alternating sheets of clay tills and
outwash sands and gravels. As each successive glacial event occurred, the deposits of the :

preceding glaciers were buried in the low areas while the high regions were scoured by the - |
enormous ice sheet.

The glacial deposits in most of northwest Ohio consist largely of till, a non-stratified and
poorly permeable mixture of clay and rock fragments The till may be interbedded in places

| with " lenses" or bodies of sand and gravel, usually thin and discontinuous, but becoming
i thicker locally where the bedrock is relatively deep.

O No published studies are available or have been made of the subsurface glacial geology in
the area. Well logs on file with the Ohio Department of Natural Resources indicate that the
bedrock valley to the west contains at least two major sand and gravel units bounded by.
clay till units. The sand units have been observed to pinch out against the bedrock valley
walls, as shown in Figure 7.3-2, while the clay units are draped over the valley fill,' the

,

! valley walls and the interstream divides.
1

The last advance of the Wisconsian Age glacier began about 25,000 years ago, and ended in
the region around Lima approximately 14,000 years ago with the melting of the ice. The
BPC plant is located on a ground moraine between the Fort Wayne and Wabash end
moraines, as shown on Figure 7.3-3, which shows the most recent surficial deposits from
the last glacial advance. These end moraines mark the position of a stand ofice during a -
period of time when rate of advance of the glacier equaled the rate of melting at the front of -
the glacier. The present course of the Ottawa River through Lima parallels the front of the

~

Fort Wayne moraine.

| The carbonate bedrock units of Silurian age were laid down as sediments in a warm
'

L shallow sea and as the sea withdrew, were exposed to the land surface. Erosion over the
millions of years since the emergence of these rocks formed 'a generally level surface in most
of northwest Ohio, deeply cut in places by valleys of ancient streams. The glaciers, moving
over and melting from the land only a few thousand years ago, left a residuum of clay, rock i

L fragments, sand and gravel on the bedrock (Ref. number 21 and 23).-
1

!O
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7.3.2 SITE STRATIGRAPHY

Many of the approximately 200 borings drilled to date extended to bedrock. A bedrock
topography map of the pond area revised to reflect data obtained through 1987 is presented
as Figure 7.3-4 (Ref. number 3). |

Available boring data indicates that unconsolidated materials consist of 30 to over 100 feet
of glacial till with various discontinuous beds ofintertill sands. The glacial materials are
thinnest on the east side of the site where bedrock topography is the highest, and are
thickest in areas where the bedrock is found at greater depths. The soil profiles submitted '
with the RCRA Part B Permit Application (Figures 7.3-6 and 7.3-7) indicate that the glacial<

till units could be further subdivided into two distinct units, an uppermost brown clay and ;

an underlying gray silt and/or clay till. The location of these profiles is shown on Figure
7.2-1. ,

The underlying gray silt and/or clay till is from 10 to 30 feet thick and appears to exist
under all parts of the facility except parts of the northwest corner. The gray tilllies either ,

directly on bedrock or over a thin sand unit. The brown and gray tills are very similar
texturally and could be interpreted to be the same genetic unit. The brown color could then' I

be interpreted as representing the effects of weathering on the gray parent material

A third till unit is identified in a few of the deeper borings. It is a coarser-grained clay till
with larger amounts of sand and gravel, as well as cobbles. It is found generally only below

0, elevation 825 feet MSL, and ranges from 2 to 15 feet thick, being thickest where bedrock is
the deepest. Many boring logs report thin layers of sand within this unit.

The boring logs indicate some discontinuous permeable units occur within the till. These
include silts and sandy silts, and sands and gravels with varying amounts of finer grained !
material. The sand units generally fall within two or three distinct horizons. An upper
sand zone is between the brown and the gray clay tills. A second sand zone is below the
gray till zone and on top of either bedrock or the third cobbly till. Figure 7.3-5 outlines the
areas where these two zones occur.

,

The upper sand zone found between the brmvn and the gray clay tills was not encountered
under the East Pond area. The second sand unit which is found underneath the gray clay
and/or silt till is found almost exclusively at elevations below 830 feet MSL, with a few
exceptions as high as 835 feet MSL. For purposes of this report, this unit is called the
" lower" sand. The lower sand is generally not found where the surface of the bedrock rises
above elevation 830 feet MSL. Figure 7.3-5 illustrates this with a "zero thickness" line
drawn between areas where the lower sand is and is not found. At boring locations where
this unit was penetrated, it was found to overlie either bedrock or a third till unit which is
apparently distinctly coarser than the gray silt and/or clay till; notably, it appears to
contain more gravel and cobbles. The soil profiles presented on Figures 7 3-6 and 7.3-7
illustrate the stratigraphic position of the sand between the bedrock and the gray till.
Section B-B on Figure 7.3-6 in particular illustrates how the sand occurs in topographic low
areas in the bedrock and pinches out against the bedrock when the elevation of the bedrock

Q exceeds 830 feet MSL.
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'O. Figure 7.3-1 and 7.3-4 indicates that the top of the bedrock surface slopes gently to the
west under most of the facility. In the region under the East Pond area, bedrock is found

'

between elevations 820 and 830 feet MSL, gradually sloping to 796 feet MSL at water
supply well #3,just east of the main office. The slope increases abruptly under the i

southwest corner of the facility. The lowest recorded point is at location water supply well ;
#1, where a 745 foot MSL elevation for the bedrock surface is indicated. Water well #1 may ;
be located above a narrow valley in the bedrock, as depicted in Figure 7.3-4, which is a
tributary to the larger buried valley beneath the Ottawa River. ,

i
A Bouguer gravity survey was performed by Keck Consulting Services in July,1982. This |
survey was limited to the area around the Deluge Pond. Data obtained from this survey i
appear to represent the trends of the bedrock surface although the survey did not give .!
actual elevations. Comparison of the Bouguer map and known bedrock data indicate that
the shallow rock is found under Bouguer highs, and that deeper rock is found under
Bouguer lows.

The bedrock in the area is comprised of the Salina, Lockport, and Sub-Lockport groups of
the Silurian age (Ref. number 33). The two members of the Salina Group which are found
in the area are the Tymochtee and the Greenfield. The Tymochtee, which is a shaley
dolomite,is found above an elevation of approximately 690 feet MSL. Underlying the
Tymochtee is the Greenfield dolomite. The bottom of the Greenfield is found between
elevations 640 and 660 feet MSL. The Greenfield is underlain by the Lockport Group, also
of the Silurian age, which has a thickness of about 100 feet in the area. The bottom

O elevation of this unit, the Lockport,is at an elevation of 550 feet MSL. The Lockport is a |
prolific aquifer used by BPC as the source of process water for their Lima facilities. The
Sub-Lockport Group underlying the Lockport is approximately 60 feet thick, finer-grained,
and considered the lowermost underground source of drinking water (USDW)in the region. i

Beneath the Sub-Lockport Group, the Cincinnati Shales of the Ordovician Age form an
impermeable base to the fresh water aquifer.

In sum, low permeability glacial till underlies the entire site. The tillis 30 to 35 feet thick
in most of the eastern half and becomes thicker to the west toward the bedrock valley that .!
generally underlies the Ottawa River. In places near the western boundary of the site, the j

|depth to bedrock may be 140 or more feet. The till contains traces.to thin layers of sand,-
silt, and gravelin the eastern half of the site. These sandy interbeds become thicker and
more numerous in the western part where the bedrock is relatively deep.

The bedrock has been subdivided into three principal stratigraphic units based on relatively .
minor lithologic differences in the carbonates. The Salina Group is composed of two impure j
dolomite units, the Tymochtee and Greenfield Dolomite. The Tymochtee Dolomite forms . 'i

the upper bedrock surface, and its thickness varies depending upon the degree of preglacial
erosion. On site, the Tymochtee Dolomite has a maximum thickness of over 130 feet. The
Greenfield Dolomite of the Salina Group is about 30 feet thick. The Lockport Dolomite is a
fairly pure, crystalline and light-colored dolomite about 100 feet thick and supplies most of
the ground water pumped on site. The Sub-Lockport is a poorly permeable dolomite about
60 feet thick that forms the lowermost USDW. The thickness of the entire carbonate rock i

IQ sequence is on the order of 320 feet.
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O 7.3.3 Giuur tog niTA Rsvisw

Gamma logs were developed for 31 borings and monitoring wells and reviewed to evaluate ;

their ability to distinguish the geologic units present at the site (Ref. number 3). The logs 1
were compared with the descriptions on the boring logs of sampled soil from augers and "

split spoons. The variability of the soil sampling intervals in the gamma logged borings
sometimes necessitated looking at other adjacent, more detailed, boring logs for soil

,

information.

Gamma logs are measurements of the natural radioactivity of soil and rock units that ,

contain radioactive isotopes of elements (such as potassium, thorium and uranium) that I

give off detectable gamma rays as they decay. Generally, the counts (i.e., gamma rays j
emitted during disintegration) are recorded for a period of one minute (cpm). Clay minerals |
are more likely to contain the radioactive isotopes that emit gamma rays than the minerals j

.

contained in silt, sand and gravel. The effect of the depleted uranium in the ponds is j
unknown. Uranium itself yields alpha particles, not gamma rays; however, many of the

,

daughter products of uranium disintegration do emit gamma rays. |

Reductions in the natural gamma count rate in the soils are likely to be due to increases in !
the percentage mnounts of silt, sand, gravel or cobbles that are encountered as a
component of the soil. In addition, thin interbeds of coarse sand and gravel with variable
amounts ofinterstitial clay and silt will decrease the overall gamma count rate.

.

!

O rae review erthe sem m e aeteideetitiea six aietiective zemes. Theee ere e reiie- : !

Zone 1 1500 to 1800 cpm; counts increase with depth; of variable magnitude. !

Zone 2: 1500 to 2000 cpm, or more; deflection to the right. -|
.

Zone 3: 1100 to 1700 cpm; deflection to the left; generally a broad-shaped curve with !
a pattern of repetitive small variations in the count rate.

I
Zone 4. 900 to 1200 cpm; stronger deflection to left than Zone 3, yet still shows a i

repetitive pattern of small variations.
;
.I

Zone 5. 800 to 1000 epm; stronger deflection to left with massive curve shape. !

Zone 6: 400 to 900 cpm.
.:
't

Figure 7.3-8 shows a composite idealized gamma log of a soil profile showing the six zones.
The actual gamma log profiles will not necessarily contain all of the zones, nor will they j
necessarily be in the indicated order. Occasionally, transitional zones would be identified !

that would not fit in any category, and are expressed, for example as, Zone 2-3.- j
!

With the exception of Zones 1 and 6, the zones can be found in various sequences and at !
various depths. Zone 1 is correlated with fill material, as identified on the boring logs, The !

Q ' variable magnitude of the counts reflects the variability of the fill material. Zone 2 appears
correlatable to very clay-rich soils. Zone 3 has slightly lower gamma counts than Zone 2,

,
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- ' which appears to reflect a higher silt and sand content.' Zone 4 appears to be correlatable -
with soils that have approximately equal amounts of silt and clay present. Zone 5 q

correlates with sand and gravel zones. Variability in the counts for sand and gravel zones ;

is due to variable amounts ofinterstitial clay and silt. Cleaner sands have lower counts. |
Zone 6 is the Tymochtee dolomite formation. Variation in the counts within the Tymochtee
are due to variability of the shale content which is composed oflithified clay minerals.

*

It should be noted that many of the zones have overlapping characteristic counts per
minute. This indicates that solely using the gamma data for differentiation of the units is
likely to lead to errors.

The gamma log profiles for Zones 1 and 2 may lend themselves to being reinterpreted to i

account for possible radioactive surface contamination. The fill materials in many locations -

are composed of gravel and crushed limestone. Rain and melted snow would be_ expected to -j
wash any contamination through the gravel. As the soil material underlying the fill is '

generally low permeability clay, any contamination would tend to concentrate at the i

fill / clay interface. This may be the source for the high cpm that are characteristic of Zone 2.
,

iZone 2 is generally only found at the surface.
,

i

The stratigraphy of the site has been differentiated into an upper brown till and a lower !
gray till. This review of the gamma logging data indicated that neither the brown nor gray ;

tills has a gamma signature distinctive enough to provide a basis for differentiation. This
,

may be interpreted as either the two colored tills have such similar sources that the gamma |

O sie eteres ere i aistieseishedie. or tnet tne two cotore ere reietea te weetheriez eirecte e- 1

a single homogeneous deposit. .j

7.3.4 CONCLUSIONS ;
i

Based on the preceding analysis, the following is a list of the strong points regarding the
soil conditions and ground-water monitoring program at the BPC facility.

1. The data base clearly indicates that there are 20 to 30 feet oflow permeability ;

clay material under the bottoms of the ponds in the East Pond area. !

2. Available permeability data indicate that all natural clay soil permeabilities are 'i
on the order of 10-7 or 10-8 m/sec.

.

c

.!
!3. The permeable sand zones are confined to discrete elevations and boundaries.
<

7.4 HYDROLOGY .

t

!

7.4.1 HYDROGEOLOGY |
.i

'

7,4,1.1 Confining Unit
!

As was explained in Section 7.3, the site is generally underlain by glacial deposits, which j
Q overlie the carbonate bedrock. Much road building and other construction has occurred at I

the facility over the years, so that the upper part of the till, as well as the residual soil
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| . eveloped on it, have been disturbed in places. Fill dirt, including sand and gravel, has |d
been brought on-site for construction purposes. Many of the boring logs report this j

'

" foreign" material in the top few feet, which may contain locally perched water tables, i

| Beneath the fill and elsewhere where no fillis present, the glacial till is reported chiefly as :

clay or clay-till oflow permeability. Reported permeabilities of till samples collected in the !

East Pond area ranged between 4.6 x 10-8 nd 5.2 x 10-7 m/sec. A summary of |a c

permeability data is presented on Table 7.4-1. .{
.

I Figure 7.4-5 presents an isopach map of the thickness of clay soils from the surface to the !
top of the first sand zone encountered, or to the top of bedrock. The isopach contours for the |

I

| clay material above the upper sand zone and the lower sand zone are separated on the ;

|- !map. Clay thickness above the upper sand zone is generally 10 feet or less. Where the
upper sand zone is absent, the clay thickness varies from 20 to 30 feet. .

I

7.4.1.2 Princinle Aouifer !
:

Carbonate rocks (limestone and dolomite) beneath the till are the chief source of ground !
, water both at the site and throughout the Lima area. Modest amounts of water may be j
l obtained from the Salina Group, particularly at the top of bedrock where the dolomites ;

I were exposed to weathering prior to glaciation. For many years, the Salina was thought to :

be dewatered, as evidenced by the water levels below 650 feet MSL in the supply wells. j
During a subsurface investigation related to the closure of the East Ponds in late 1987, four j
wells were constructed some 20 feet into the top of the bedrock. These wells encountered j

O perched water within the Tymochtee and two of the wells produced enough water to i

sample. Based on these new data the TG-series wells were reevaluated by caliper logging, |
packer testing, and pumping tests to determine the nature and extent of the perched zones j
of saturation (Ref. number 35). The perched zone proved to be relatively continuous across ;

the East Pond area and another network of RCRA monitoring wells (91-T series wells) was j_

installed in the upper Tymochee in early 1991.

The transmissivities (T) of some of the zones of saturation within the Tymochtee and
Greenfield dolomites were calculated from packer testing performed in the TG-series wells
during 1988. T values ranged from less than 10 gallon per day per foot (gpd/ft) to 10,000
gpd/ft (Ref. number 35) and the lateral extent of an individual zone was typically very
limited.

The Lockport group is the only bedrock unit in this region potentially capable of supplying
the quantities of water needed for industrial and municipal uses. The Lockport has beeny

| fully penetrated in 13 water supply wells on the BPCI site and in several other industrial
wells on nearby properties. The primary water-producing zone in these wells has been

!reported to be at an elevation of roughly 580 ft MSL in several of the wells (Ref. number 38)
which may represent base level of the preglacial stream channels (Ref. number 40).-

| According to a 1981 report by Leggette, Brashears & Graham (Ref. number 39) pumpage at
I that time amounted to about 3.5 million gallon per day (MGD), mostly from 5 wells ranging
| in depth from 383 to 415 feet. Water levels in the aquifer were on the order of 200 feet !

O .

u
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below land surface and somewhat deeper than this in the pumping wells. Water levels ,

were essentially stable at these pumping rates and the report stated that pumpage ;

probably could be increased to about 5 MGD. I
!

A wide range of transmissivity (T) values have been reported from the testing of the supply i
wells. Leggette, Brashears, & Graham (Ref. number 38) reported T values as high as |

60,000 gpd/ft from some of the first supply wells in 1954-55, while testing of additional
wells in 1970 indicated an average T of 35,000 gpd/ft. The reduction in T through time was

1

attributed to dewatering the upper one-third of the aquifer. Tests on severallow-yielding -I

supply wells on-site have indicated T values of 2,000 to 4,000 gpd/ft, indicating significant j
heterogeneity in the Lockport.. -|

I
Currently, BPCI produces about 1000 to 1200 gpm (144 to 1.73 MGD) of cooling water |
from two clusters of supply wells. Within the pumping center "B" composed of supply wells ]
1,3 and 7, two of the three wells are operated at one time to obtain about 750 gpm. j

Pumping center "C" contains supply wells 8,9, and 13. Either well 8 or 9 is operated .

separately at about 375 gpm. while well 13 is a back-up well and not used during normal !

operations, j
!

BP Oil Refinery utilizes three wells simultaneously (pumping center "A") to supply a total !

of1.44 MGD of cooling water while keeping a fourth well off-line. Supply wells R-34 and R- 'j
35 are pumped at average cooling rates of 245 gpm each, R-36 averages 505 gpm, and R-32 i

is generally held in reserve.

O >

Water levels in the Lockport are dominated by the cone ofinfluence created by pumping
about 3 MGD from BPC and the BP Refinery. Because of the reduction in pumpage in the
past decade, water levels in the aquifer have risen somewhat, from about 200 feet below |
land surface to about 140 feet in wells that penetrate the full aquifer thickness. In wells 1

that penetrate less than the full aquifer thickness, water levels are much higher, attesting
to low vertical permeabilities in the bedrock and the existence of perched water zones in the j
carbonate rocks. i

7.4.1.3 Movement of Water in the Glacial Till -|
!

Monitoring of shallow ground water at the site since 1981 gives insight into how the j

ground water moves into the unconsolidated sediments (Ref. numbers 3,17,21,22 and 33). |
Water in the top few feet of weathered till moves chiefly through fractures and other !

openings enlarged by root growth and freeze / thaw processes. The deeper till deposits |

contain few if any openings, and any ground-water movement would be exceedingly slow. !

water can potentially move rapidly in sand and gravel beds within the till if these relatively
permeable beds have well developed recharge and discharge areas. Significant recharge
may occur where the sand and gravel beds are near the surface and the overlying till is i

relatively permeable, such as in the weathered zone. Likewise, discharge may occur -
L downgradient in similar areas where the till is relatively permeable, or where the sand and

gravel beds may crop out at the surface, perhaps giving rise to spring zones. No springs or
seeps have been located on-site or along the Ottawa River banks.
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Most sands and gravel beds, or " lenses,"in the till at this site are not continuous over large
areas and may be totally enclosed within a till matrix oflow permeability. In cases where

I
recharge is adequate but no discharge exists, the sand and gravel beds, though fully |

saturated, may not transmit significant quantities of water. Conversely, where deep sand |
and gravel lenses discharge readily into the bedrock but have no appreciable recharge |
through overlying till, the lenses are dry. |

:
,

Strong hydraulic gradients downward exist between all of the saturated zones, and in most
cases, the water in each zone is below the base of the zone which lies directly above it. ;

Horizontal gradients in the shallow zones generally follow the surface topography |
westward toward the Ottawa River and the buried valley beneath it. Some of the shallow !
sands show a more erratic pattern as they reflect more local near-surface conditions. Due
to the isolated nature of many of the sand zoner,, rates and amount of ground-water flow
are believed to be extremely low.

.

7.4.1.4 Movement of Water in the Bedrock

A radial ground-water flow pattern is generated by large-scale pumping in the deep )
carbonate aquifer. The potentiometric contours in Figure 7.4-1 reflect head conditions in '

the regional carbonate aquifer. Water level data are not sufficient to define local conditions
in the deep aquifer, but Figure 7.4-4 shows the location of the three pumping centers (A, B,
and C) which are responsible for a reg,onally extensive cone ofinfluence in the Lockport.
The ultimate discharge for the perched bedrock zones, as well as the Lockport,is believed i

O te de tne -eter eenvir -ette. ;
i

The hydraulic gradients of these saturated > nes can be defined locally where an individual
permeable horizon persists. Figure 7.4-2 shows contoured water-level elevations of the ;

uppermost zone of saturation in the Tymochtee underlying the hazardous waste !
management area and is taken from measurements of the detection monitoring system )

during June 1,1993. This contour surface appears to be more influenced by the spatial
variations in T and vertical hydraulic conductivity than the pumping effects from the !
supply wells to the west and north. This localized flow system was characterized to

'

determine the monitoring requirements associated with the surface impoundments, but
this level of detail is not available for other portions of the facility. 1

!

7.4.1.5 Comnarison of Ground Water Levels |
h

The monitoring wells in the East Pond area fall into two general categories: those above i
rock and those placed into the bedrock. Thirteen other wells are located around the East 1
Pond area at various depths above the bedrock. A review of the well logs indicated that |
these 13 wells could be separated into three categories based on the location of the screen. 1
These are wells located in clay directly on top of the rock, wells located in clay only, and ':
wells located in permeable sands and gravels. Only six of the 13 wells contain water. l

!
Eight wells are located in clay materials directly above bedrock. These wells are 2-81-E-1, -I

~

2-81-E-4,85-E-5,85-E-7,85-E-8,85-E-9,85-E-10 and 85-E-12. The wells are set generally

Q between elevation 828 and 840 feet MSL, with the exception of 2-81-E-4 which was set at
822 feet MSL. Five of these wells,2-81-E-1,-E-4, -E-8, -E-9, and -E-10, are apparently dry
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O and have no conneation to any ground water zones. With the exception of well 2-81-E-4,
each of these dry wells is stopped at orjust above the top of the lower sand zone. The lower

,

sand is not present at well 2-81-E-4. -|

:
The remaining three wells located in clay material on top of rock contained water. These :

are wells 85-E-5,-E-7, and -E-12. Each of these wells is screened at an elevation above the y

level of the lower sand zone. Static elevations for the ground water range between 852 and
858 feet MSL, with an exception at elevation 844. This is approximately 30 feet above the
level of water measured in the uppermost bedrock monitoring well system, indicating that '

there is little hydraulic connection between zones just above and below bedrock surface.

The second group of wells consists of three wells that are screened within the clay tills.- ,

These are wells 2-81-E-2s,2-81-E-3, and 85-E-11. These wells are screened between .

elevations 831 and 849 feet MSL and range between 2 and 15 feet above the top of the
!

lower sand zone. Two of the wells,2-81-E-3 and 85-E-11, are dry, indicating no connection
with any saturated zones. Well 2-81-E-2s contains water at elevation 862 feet MSL.

!
The third group of wells is screened in a gravel unit. This group consists of two wells,2-81- .|
E-2d and 85-E-6. Both of these wells are screened between 826 and 829 feet MSL (within' j
the lower sand zone), and contain water levels between 827 and 831 feet MSL. The j
similarity of the water levels in these two wells suggests some degree ofinterconnection :
within the lower sand zone. Comparison of water elevations between adjacent wells 2-81- -i

E-2d and 2-81-E-2s illustrates the lack of hydraulic connection between zones of differirg i

O depths.
'

i

Based on the above analysis, it appears that more than half of the wells above bedrock in ;

the East Pond area are located in zones that are unsuitable for the transport ofliquids.
The dry wells support the laboratory permeability data that indicate low permeability of
the clay material. Six wells appear to be located in positions suitable for the monitoring of
fluid migration. Wells 85-E-5,85-E-7, and 85-E-12 are apparently monitoring fluids that |
occur at the soil / bedrock interface. Well 2-81-E-2s is monitoring a very shallow wet zone |

within the clay till. Wells 2-81-E-2d and 85 E-6 are both monitoring the lower sand zone.

7.4.2 DOMESTIC WELLS
1

The nearest production wells for plant process water are located about % mile from the
East Pond area. The closest domestic wells are outside of the plant boundary more than ,

one mile from the East Pond area.
,

1

7.4.3 GROUND-WATER MONITORING PLAN |

l
Uperadient Wells: |

T-9 Shallow bedrock well drilled in August,1988.

O
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Downcradient Wells:

91-T2 Drilled in February,1991 adjacent to old monitor well TG-2. .

91-T6 Drilled in February,1991 adjacent to old monitor well TG-6.
91-T7 Drilled in February,1991 adjacent to old monitor well TG-7. .

91-T8 Drilled in February,1991 adjacent to old monitor well TG-8. .

91-T10 Drilled in February,1991 adjacent to old monitor well 87-10. !

91-T11 Drilled in February,1991 adjacent to old monitor well 87-11.
91-T12 Drilled in February,1991 to replace old monitor well 87-12.
91-T13 Drilled in February,1991 to replace old monitor well 87-13. -

91-T14 Drilled in March,1991 adjacent to Celite Pond.
t

Water quality sampling in the 91-T series wells was initiated in 1991 for the following
parameters:

Group I: acetonitrile endrin
acrylonitrile lindane
ammonia methoxychlor
arsenic toxaphene
barium 2,4, D
cadmium 2,2,5-TP Silvex
chromium radium
cyanide gross alpha

O iiooride crosshete
lead coliform bacteria
mercury turbidity
nitrate selenium i

silver sulfide

Group II: chloride iron i

manganese phenols '

sodium sulfate

Group III: pH specific conductance
total organic carbon total organic halogen

.

Group I parameters were sampled during the first year only, Group II parameters are |
measured annually, and Group III parameters are measured semiannually. '

i

7.4.4 GROUND WATER QUALITY
-

.

Based on the water quality data that has been collected from the approved RCRA interim
status monitor well system,it is concluded that there has been no migration of hazardous
materials to the aquifer beneath the surface impoundments. While total dissolved solids .
(TDS) and sulfates in the water produced from these wells exceed the USEPA's Secondary .
Drinking Water Standards, these values fall into the range that is known to occur naturally.

_C in the bedrock aquifer in this region. Annual ground-water monitoring reports are'

submitted to the Ohio EPA, as required.
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O 7.4.5 SURFACE WATER

Surface water in the vicinity of the BPC facility consists of the Ottawa River,.

approximately % mile to the west of the East Pond Area. Drainage from the site which
reaches the river is routed through the plant storm water management system which is
permitted by the OEPA.

7.4.5.1 Past Floods
.

The major floods of record at Lima normally have been caused by fairly warm rains falling :
on snow-covered or frozen ground. Occasional flooding is experienced due to intense
summer thunderstorms. Figure 7.4-6 shows the flood prone areas and Figure 7.4 7 shows "

the location of the disposal units relative to the flood hazard areas. The duration of floods
in this area is generally about two days, but may extend to three or four days during
extreme high water conditions. The maximum flood of record in Lima was occurred March
1913, with floods oflesser intensity occurring in April 1904, December 1916, January 1937,
March 1939, May 1943, June 1957, January 1959, February 1959 and April 1964. Smaller >

floods have occurred at more frequent intervals with minor flooding in lower areas
occurring almost annually,

i

7.4.5.2 Hvnothetical Floods
1

There are many individuals and firms who do not want to take, nor can afford to take, any

O tieed risu. 1e d eetries er r u htic b uiiainae th et h eve everetiens er fe nctiens w hich de e et |
require that they be located near a stream will undoubtedly wish to locate in areas where j

the flood risk is small. To permit this choice to be made over a wide range of degree of risk, ]
it is usually necessary to compute several hypothetical floods. One of these is d; signed as ;

the Standard Project Flood (SPF). It is dermed as the flood which would result from a i

storm having the most severe combination of meteorologic and hydrologic conditicns
considered to be reasonably characteristic of the geographic region. Each river basin has !

its own. The SPF profile and flood outlines shown for this study should be interpreted as
those of an extremely rare return period. This type of flood for the Ottawa River is based
upon a 13.8 inch rainfall over the entire watershed within one twenty-four hour period.
Such a flood would have an estimated 20,710 cfs peak flow within the city of Lima.
Although it is possible to have a flood of this magnitude, it would be an extremely rare
event, generally beyond the limits of economic consideration. As can be seen on Figure 7.4-
6, the water level in the plant area during the SPF is below elevation 840 feet MSL, which
is more than 15 feet below the lowest ground elevation in the East Pond area.

For comparison and guidance purposes, computations were made and flood profiles and
outlines were developed for other hypothetical floods having recurrence intervals of twenty
years and fifty years. This was done at the request of the Ohio Department of Natural . - !

Resources, with the concurrence of the Maumee Conservancy District, to provide a basis for . j

the local flood plain use regulations. 1

I
Floods are random occurrences dependent on a combination of meteorological factors and |

O channel conditions. The time of occurrence of a flood cannot be predicted but it is possible !

to state with some assurance the chance of a flood of a specifle size occurring in any one
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IO year. The vrediction is referred te es freneency er recurrence ietervei. Freneency cee be
stated in terms of the number of floods in a specified number of years, or as a percent. For
example, once in twenty years, or a five percent chance of occurrence in any one year. Such
a flood would have a recurrence interval of twenty years. No matter how it is stated,
frequency or recurrence interval, the prediction is based upon a study of the records so that
the longer the record, the more accurate the prediction. The end result of the study is a j
discharge-frequency relationship which is usually shown graphically. Table 7.4-2 is based 4

upon such a curve and shows the recurrence intervals for various floods on the Ottawa j
(' River based on the Allentown gauge. I

7.5 METEOROLOGY

7.5.1 CLIMATIC CONDITIONS

The average monthly temperature and precipitation as measured by the National Weather
Service at the Dayton Airport are presented in Table 7.5-1. The lowest recorded
temperature was -28 F on February 13,1899; the highest recorded temperature was 108 F '

on July 22,1901. Table 7.5-2 presents a summary of the highest, lowest and mean
temperature and annual precipitation for the period 1981 to 1990.

The evapotranspiration rate has been calculated by using the Blancz-Cridelle equation with
,

| the appropriate coefficient for grass, and the percent of annual daytime hours based on the
latitude for Lima, Ohio. This information is presented in Table 7.5-3 and 7.5-4.

O 17.5.2 WATER BALANCE

Precipitation data is shown in Tables 7.5-1 and 7.5-2. Evapotranspiration data and rates
i are shown in Tables 7.5-3 and 7.5-4,

7.6 LtESOURCES a

7.6.1 LOCAL LAND USE

The map in Figure 5.3-1 indicates the land uses surrounding the BPC facility. Generally, |

land use to the north, east and south of the site is industrial, and dominated by BPC to the
south and west, and the BP Oil refinery to the north. West of the property, land use is i

industrial, residential, and agricultural. The closest non industrial land use is 0.3 miles 1
from the ponds, q

7.6.2 NEARBY RESIDENCES

The closest residence is located west of the site across the Ottawa river, along Adgate Road.

7.6.3 NATURAL RESOURCES

The only known natural resource in the vicinity of the site, other than water,is oil. The

h area around the plant and refmery contained one of the original oil fields in North America.
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7.7 MAPS

The pond area lies approximately 2000 feet east of the Ottawa River. The ground surface
around the ponds has an elevation of approximately 860 feet MSL which is approximately |
30 feet higher than that of the Ottawa River. All of the ponds in the East Pond area are i

approximately 10 to 15 feet deep from the top of the dike, except for the Outfall Pond,
which is only 5 feet deep. The elevation of the tops of the dikes around all the ponds is
approximately 870 feet MSL, while the bottom of the ponds are found between elevations
865 and 855 feet MSL. Please refer to Figure 5.1-1. j

Surface elevations of the BPC facility area generally decrease from east to west toward the
Ottawa River. The East Pond area has some relief because of the existing dikes that
surround each pond. The change in elevation in this area is from approximately 868 feet
MSL (USGS datum), starting at the eastern portion of the site, to 856 feet MSL near the
western site limits. This difference of 12 feet in elevation in approximately 920 feet of
horizontal distance constitutes an approximate 1.3% slope. Because of this sloping grade, i

and in order to maintain consistent depth (capacity) of each pond, the dikes located along
the northern and southern edges gradually increase in height from east to west. Tas, the
western edge of the Celite, V-1, Deepwell, and Burn ponds have a maximum relief of 7,8,5,
and 2 feet, respectively.

.
4

Because of the site grade discussed above, the natural surface water drainage is from east
to west and is directed to drainage swales along the road that bisects the site and to the

O swales parallel and northwest of the railroad tracks.
.

7.8 SITE STABILITY AND PERFORMANCE
,

! There is no evidence of surface or subsurface instability at the site. Although the site is
underlain by carbonate rocks, there is no evidence of karst topography in the area. Soils.

susceptible to collapse have not been encountered. The overconsolidation of the clay tills by<

'
glaciation precludes the potential for settlement. The flat terrain in the vicinity of the site,
which represents a topography more than 14,000 years in age, indicates a low potential for i

erosion and mass wasting. The site elevation is well above Standard Project Flood levels.
.

The closure cells have been designed to minimize the possibility of natural hazards
impacting the long-term stability of the facility. This will be accomplished by having
regular inspections of the containment cells, including inspection of the final cover, ground- '

Iwater monitoring system, leachate collection and detection system, security systems, and
benchmarks. For each inspection, an inspection report form will be completed. In the
event that remedial actions are necessary, the actions will be identified and their
completion documented. For information on inspection see Section 6.0. :

i

7.9 PAST DISPOSALS

BSC has completed a partial clean-up of the manufacturing areas where Catalyst 21 was i

produced and used. Of the partial clean-up, a portion has been released by the USNRC, a {

O portion has been decontaminated and awaiting release from USNRC, and a portion of the I

Acrylo II-B reactor and same soil under Acyclo #1 manufacturing facilities are awaiting
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- decontamination and decommissioning activities. This work has been documented in past
submittals to USNRC. Waste generated has been packaged and shipped to the Envirocare
facility in Utah.,

i

7.10 POST CLOSURE IMPACTS

7.10.1 INTRODUCTION

The radiological impacts which might occur after construction were analyzed by performing
a pathway analysis. The pathway analysis considered both the sludge and contaminated
soils which are to be placed into the cells.

7.10.2 DOSE ASSESSMENTMETHODS

The radiological impacts were evaluated using the RESRAD code, version 5.03. The
.

|

RESRAD computer code was developed for the U. S. Department of Energy to calculate the l

radioactivity cleanup standards at Formerly Utilized Sites Remedial Action Program -
(FUSRAP) and Surplus Facilities / Management Program Sites. Additionally, the code is
able to perform the assessment of the resulting Total Effective Dose Equivalents (TEDE)in
millirem per year resulting from radioactive materials left at a site.

The volumes and activities of soil and sludge were estimated from the characterization data
discussed elsewhere in this document. A detailed description of the input values for the

O verieesceees meaeieaere preseeteai ^vve aix n. Thesceeerie meaeiea ereaescriseaie
the following section.

7.10.3 SCENARIO MODELED

In order to assess the long term impacts, the scenario modeled consisted of three parts.
The first part modeled the stabilized Burn Pond sludge, the second modeled the stabilized -
Deepwell Celite and V-1 Pond sludge, and the third modeled the soils. In all cases,
conservative assumptions were made in order to over estimate the radiological impacts of
the cells. No credit was taken for the geotechnicalliners and leachate collection systems
required for a RCRA designed cell. It is assumed after closure that the cells are abandoned
and the cell cap is allowed to erode. Additionally, the distribution coefficients (ka') for the
soils beneath the closure cells assumed to be extremely low (10 ml/g). Also,in order to fully
utilize the RESRAD model effectively,it is assumed that the contaminated materials are -
evenly spread throughout the four pond areas in layer thicknesses as listed in' Appendix B.

Simplistically, it is assumed that the cells consist of three layers of contaminated materials.
The bottom two layers being stabilized sludge contaminated with depleted uranium and'
listed hazardous wastes. The top layer consists of residually contaminated soils containing
mixed waste which originated from under and around the four ponds.

The first two parts of the pathway scenario assume that each of the stabilized sludge layers
are homogeneously mixed as a result of the stabilization process and placed into a cell.
The layers of stabilized sludge are then covered with the residual soils and the RCRA cap.
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.

It is assumed that the erosion rate of the soils is equivalent to the erosion rate of the RCRA ;

cap (0.15 cm/yr).

The third part of the pathway scenario assumes that the residually contaminated soil from
the bottom of the four ponds is homogeneously mixed, placed in a layer on top of the
stabilized sludge and covered with a 1.5 meter cap of compacted clay.

As with any modeling work, results are based upon the input conditions or data. As many 1

factors as possible are based upon measured conditions at the BPC facility and are
presented in Appendix Bc

The source term used for the stabilized sludges is estimated from the total activity
measured in the ponds and is presented in Section 1.0. The estimated total activity is
based upon measured activities of samples taken in each pond.

The source term for the residually contaminated soil was estimated from the measured
activities of soil from the bottom of the V-1 pond after removal of the sludge from the pond
(and assumes that 1-foot of soil that was under the sludges has an activity of 33 pCi/g).
The activity is based upon the measured U-238 activity and calculated for U-234 and U-235
using the depleted uranium ratios from the Health Physics Manual of Good Practices for
Uranium Facilities. Daughters are assumed to be in secular equilibrium and are decay
corrected by the RESRAD code.

O- The eeeixeis scenerie. devictea reghiceils en vienre 7.10-1 ceesidere mieretiee ofc
contaminated leachate through water, direct exposure, and inhalation and ingestion of
fugitive dusts as a result ofinadvertent intrusion and exposing of the closuro ell.

7.10.4 RADON

Radon is not considered in the closure period impact assessment because the radioactive
contamination in the ponds is depleted uranium which does not contain radium.

7.10.5 CONCLUSION

The results of the long term analysis indicate that the total maximum anticipated dose
from the stabilized sludge and soils when placed into a RCRA design closure cell is 0.556
mrem per year which is less than 10.0 mrem per year.

O
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8.0 CLOSURE CELL DESIGN

8.1 CONTAINMENT CELL DESIGN DESCRIPTION

The closure cells have been designed in accordance with RCRA section 3004(o) to contain
the stabilized waste and to protect human health and the surrounding environment. To
meet this objective, the design includes a low-permeability cover on top of the waste
material, and a double liner and leachate collection / detection system under f he waste
material. The cover will minimize the migration ofliquids into the waste. The double liner
leachate collection / detection system will prevent the migration of any hazardous
constituents out of the waste and into the surrounding environment,ifliquids should
penetrate the cover. Also included in the design is a storm water collection system that will
effectively manage storm water runoff from the ;ontainment area. A complete set of design _
drawings are included as a part of the application.

8.2 CONTAINMENT CELL CAPACITY

A Plan View of the closure cells is shown on Figure 3.1-1.

The cells have been designed ta contain up to approximately 3,912,300 ft3 of total material.
The current estimate of solidified sludge and excavated soil waste material to be placed into

3these cells totals approximately 3,062,700 ft This design allows for 229c' excess capacity
3(or 849,600 ft ),

O
As sludge and soil removal efforts proceed, the identified quantities may change. If
necessary, the design capacities of the second and third cell will be modified to
accommodate the change in quantities. Should a design change become necessary, all
necessary regulatory notifications will be made and approvals secured.

8.3 LINER SYSTEAi

The double liner and leachate collection / detection system will consist of a 36-inch-thick low-
permeability clay layer (K <10-7 cm/see), a 60-mil HDPE liner, layer of geonet
drainage material, an upper 60-mil HDPE liner covered w dh a geonet drainage layer, and
a geotextile and 12 inches of protective cover separating the waste form the underlaying
geotextile, liner, and drainage layers (refer to Drawing 18 of 26). The protective layer will
consist of washed sand and have a hydraulic conductivity of 10-2 cm/sec or more.

,

The liner and leachate collection / detection systems are designed and will be constructed to
minimize the migration of hazardous constituents into the surrounding environment. The
liners will act as barriers against the migration ofliquid, and the geonet drainage layers

| will collect liquids that might leach out of the wastes and through the liner barriers.
!

( The 36-inch-thick low-permeability clay layer will be constructed using clay excavated
during construction (if clean), and/or from an engineer-approved borrow source. The borrow
soils investigation has been performed by the construction contractor to locate appropriate

Q borrow soils and the appropriate amount for construction of the low permeability clay liner.
i
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-- - The results of this investigation are presented in Section 8.9. Specifications for material to - !

.

.

i be used for the low-permeability clay layer are found in Appendix F. During construction, !
the amount of borrow material used may be reduced by utilizing a portion of the existing |
material which will be excavated from below the zone of contamination. This material will !

be replaced and compacted in order to break up fluid pathways. !

!

A bulldozer will push the clay over the prepared surface in loose lifts not to exceed 8 inches [
(loose thickness). The clay will then be compacted, utilizing a sheepsfoot roller (or similar |

'

device) to achieve the specified density. The surface of the finished clay layer will be - }
smooth, uniform, and free of any sudden changes in grade.' Specifications for placement of j

the clay and the determination of the optimum moisture content and density are found in
Appendix F. The surface of the clay layer will be graded at a minimum slope of 2% in the - !

direction of the leachate collection pipes associated with the geonet drainage layers. Based ;

on slope stability analyses performed, the side slope of the claylayer leading from the top of
the cell berm to the cell floor will be graded to a slope not exceeding 2:1 (horizontal to
vertical), as shown on Figure 8.3-1. These slopes are designed for factors of safety of 2.0 for. I

static and 1.7 for dynamic load conditions. j

!

Following the installation of the clay layer, the secondary liner consisting of a 60-mil thick !
HDPE synthetic membrane will be placed over the smoothed clay surface. A trench system
will be used to anchor the liner system components during cell construction and waste i

placement. The membrane liner will be constructed and installed according to BPC's and |
the manufacturer's specifications. Quality Assurance / Quality Control measures will be t

observed during construction to assure that quality materials are used, proper field-
seaming techniques are employed, and to document liner testing. Specifications governing !
the HDPE liner installation are provided in Appendix F, a report discussing the HDPE !

liner compatibility with the solidified wastes is in Appendix H, and the QA/QC procedures ;

to be followed for providing and installing the liner are included in Appendix E. Liner {
compatibility testing has been pe'; formed in accordance with USEPA SW-846 Method 9090 !

using a leachate generated from samples of sludge solidification reagents and a synthetic
3

leach medium manufactured developed in accordanc. with USEPA SW-846 Method 1312.
,

This medium simulates acid rain conditions to reproduce the chemical composition of ;
leachate anticipated from the solidified waste. Results of this testing are included in j

Attachment B of Appendix H. These results do not reveal any trends which suggest the }
liner will be adversely affected by the leachate. I

t

Above the secondary liner will be the leak detection system. This system will consist of a %-
inch thick HDPE geonet layer with a transmissivity equal to or greater than the
transmissivity of a 12-inch thick layer of sand with a hydraulic conductivity of 10-2 cm/see'

while under the applied loading of the solidified waste. Therefore, the proposed design !

meets or exceeds the minimum technology requirements of RCRA.
!

The slope of the geonet layer on the bottom of the cells will be approximately 2% in the i
direction of a 4-inch diameter perforated drain pipe.' The drain pipe will be placed within i

gravel bedding that is surrounded by an 8-oz. geotextile as shown on Figure 8.3-2. The !
maximum slope of the drain pipe will be 4% and will be in the direction of a collection
sump. The combined ger nt and 4-inch pipe drainage system will remove liquids rapidly so - ,

{ little or no head ofliqui m be sustained on the secondary liner. Specifications for i

,
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- materials and construction methods for the leak detection system components are
. contained in Anpendix F. Procedures for QA/QC of the leak detection system installation-

are presented in Appendix E. i

The 4-inch drain pipe will empty into a 6-inch diameter PVC pipe sump. The ground |
smface surrounding the top of the sump will be graded to drain water away from the j
structure. This will prevent inadvertent infiltration of storm water. The sump will bc ;

placed in the location as shown on the plan view, Figure 3.1-1.
3

Above the secondary drainage layer (i.e., geonet) will be the primary liner consisting of j

another layer of 60-mil HDPE. This primary liner will serve as the first barrier to any i
leachate produced by the waste. It will be constructed and installed in a manner consistent :

with the liners previously discussed. |

.

On top of the primary liner will be the primary leachate collection system. It will be
,

constructed of %-inch geonet and 4-inch diameter perforated pipe (as described above for j
the leak detection drainage layer and system and as shown on the detail of Figure 8.3-3).

,

The geonet with geotextile above it are designed to function as the hydraulic equivalent of a <

'12-inch-thick layer of sand with a hydraulic conductivity of 10-2 cm/see under the applied
loading of the waste and cap above it. The primary leachate sump is shown on Figure 8.3-4 |

and is identical to the leak detection sump and will be constructed and installed in a similar !

manner. Its location is shown on the plan view of Figure 3.1-1.

The two collection systems will be definitive and separate, allowing for easy identification of I

O the source of any water collected in each separate sump ti.e.,ifleachate is produced from ;

the stabilized waste it will be collected in the leachate collection sump). ,

!

As previously discussed in Section 8.1, automatic leak detection equipment will be installed !
in each sump and will activate automated pumps to remove it to a leachate collection
storage tank. From the tank, the leachate will be disposed by injection into the Deep Well. +

Placed above the primary leachate collection layer will be a layer of 8-oz geotextile. The
geotextile will separate the overlying protective soil layer from the geonet and potect tile ,

geonet from clogging. It will be placed in accordance with the manufacturer'o >

recommendations and as outlined in the specificatione found in Appendh F.

The uppermost layer of the liner and leachate collection / detection system is a 12-inch-thick [
protective cover. This layer will consist of engineer-approved washed sand material, placed

'

in 12-inch loose lifts and compacted using equipment as outlined in the specifications famid i

in Appendix F. No equipment will be allowed directly on the underlying gectextile; 12 >

inches of soil must be in place before any equipment is placed. The layer will protect the .

liner and collection / detection system from damage that might occur in the placement of the -

solidified waste and the associated equipment.
.

As noted throughout this text, more detailed information relating to the construction and
materials associated with the liner and leachate collection / detection system is available in
the specifications found in Appendix F and in Figures 8.3-1 through 8.3-4. Instead of i

Q installing each layer separately, composite materials made of geofabric, HDPE, and geonet
|
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-. may be used;if such alternatives are used, their components will meet or exceed the

_.O re2uiremeete set forth hereie. .

!

After the installation of the liner and collection / detection system, the waste will be mixed |
with the appropriate stabilization constituents and placed on the protective cover layer. '

The stabilized waste will be placed in wet lifts that will be allowed to cure. Contaminated -|
soil excavated from the pond bottoms and sidewalls will be placed over the stabilized sludge .

in lifts no greater than 8 inches and compacted. This soil is predominantly clay. 1
i

!8.4 LEACHATE CONTROL
~

Once the waste is stabilized and is placed into the lined cell, it will be isolated from the
environment. In the event that water penetrates the cover barriers, migration of :

contaminants is not anticipated because the waste will be in a solidified and stabilized form
that reduces its potential to leach. Should this waste form not perform as anticipated, the !

leachate collection system forms the first line of defense: it permits any leachate to be
removed from the cells for treatment and disposal. Irthe liner that contains the leachate :

!collection system is penetrated, a second liner with an additional detection and withdrawal
system is provided. q

The collection sumps for the leachate collection and detection systems will be equipped with i
automatic leak detection and removal equipment. Any leachate that collects in the sumps 1
will be stored in a leachate collection storage tank. From the tank, collected leachate will :i
be disposed of by Deep Well injection following analysis showing compliance to USNRC -i
standards. Ifit fails to comply with USNRC standards, appropriate treatment will be ;

provided.
}
:

The automatic leak detection and leachate removal equipment, as well as the sumps, will .

ibe inspected on a quarterly basis. During these inspections the sumps will be checked for
the presence ofleachate with a standard water level indicator, and the detection systems .'
will be tested. !

.e

8.5 COVER SYSTEM
i

The multi-layer cover will be placed on top of the solidified waste and will be more than 5
feet in thickness. It will consist of a 24-inch-thick low permeability clay layer (K <104 I

cm/sec), a 60-mil thick high density polyethylene (HDPE) liner, a 12-inch thick drainage ;

layer comprised of coarse granular material a geotextile layer, and a 24-inch-thick |

vegetative cover layer consisting of16" of select backfill and 8" of topsoil cover, as shown m j

Figure 8.4-1. The cover is designed and will be constructed to minimize the downward J
migration ofliquids; divert liquids which may percolate through the cap surface; require ,j
minimal maintenance; promote drainage while maintaining stable slopes; minimize erosion 1

of the final cover. In addition, the geosynthetic components of the cover system must be
able to support the weight of the materials over them.

The low-permeability clay layer will be constructed using clay from the excavation of the
cells (if clean), or an engineer-approved borrow source. After the stabilized waste has been
placed and allowed to cure, the clay will ae placed over the landfill consistent with the
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j

methods presented in the discussion of the liner above, and as detailed in the specifications - i

provided in Appendix F. The resulting clay layer surface will be graded to the slope as:

shown on Figure 8.3-1. ;

.1

Following installation of the clay layer, a layer of 6-oz nonwoven geotextile will be placed :

over it, and this in turn will be covered with a 60-mil thick textured HDPE synthetic !
membrane. The membrane will be constructed and installed in accordance with the - |
procedures and requirements mentioned above for the double liner and leachate !

!collection / detection system. Specifications governing the HDPE liner installation are also
presented in Appendix F and QA/QC procedures in Appendix E. Details showing the liner j
anchor trench and the placement of a HDPE " boot" around pipes that protrude through the j
membrane are presented on Figure 8.4-2. e

i
The membrane will be covered with a 12-inch thick drainage layer of sand. The drainage |
material will conform to the specifications presented in the recommended construction i
procedures (Appendix F), and have a minimum permeability of 10-2 cm/sec. The drainage j
material will be spread using conventional construction equipment (loader or bulldozer) to ;

achieve a medium-dense state. No equipment will operate on the liner until it is covered by i

at least 12 inches of material. |
|

Additional compaction of the coarse drain material will not be required. Before further I

construction, perimeter moisture drainage pipes will be installed below in the drainage .;
layer. The drain pipes, which will surround the perimeter of the cover area, will consist of- :

4-inch diameter perforated drain pipe. ;,

O !
A nonwoven geotextile will then be installed to protect the drainage layer from clogging. 1

The geotextile allows free movement of water into the drainage layer while minimizing the [
migration ofvegetative cover and soil particles. '

i

A 24-inch thick layer of borrow soil suitable for supporting vegetation will be placed above j-

the geotextile. It will consist of 16 inches of compacted clay from an approved borrow i

source with 8 inches of topsoil cover. The borrow soil will be tested before placement to ,

ensure it exhibits an acceptable pH to support the growth of plant cover. Lime will be '

'

incorporated as necessary to ensure that the borrow soil exhibits a pH range between 6.0
and 7.0. This topsoil layer will be placed in loose lifts not to exceed 8 inches thick and ;

compacted sufficiently to prevent rutting. The top surface of the cap will be brought to a i

final grade of 57c and the side slopes of the closure cell will be regraded to a maximum slope .

not greater then 3:1, horizontal to vertical (reference Figure 8.3-1). j
The final slope of the cap will be maintained as outlined in Section 6.3.2. The maximum |
slope (3:1)is stable and will not be susceptible to erosion from a 25-year storm. However, i

to provide added protection, an interceptor ditch lined with polyethylene netting will be !

installed around the cap. This ditch will reduce the crosive potential of the storm runoff.

If the final caps result in a 3:1 slope and the facility can no longer support the maintenance
needed for this slope, appropriate fill will be added to reduce the slope to 5:1 (horizontal to

e

vertical).
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8.6 SLUDGE SOLIDIFICATION
O

-

'

The material form of the solidified sludge must meet or exceed the requirements of the Ohio !

EPA Interim Final " Closure Plan Review Guidance Document." Although the NRC has
regulatory jurisdiction over this disposal,it does not have waste form requirements for this |
type of waste. The waste form requirements of the Ohio EPA are that the unconfined. i

Icompressive strength of the solidified sludge waste be 50 psi or greater. The Ohio EPA may
accept lower than 50 psi compressive strength if the waste is capable of:

:

1. Exhibiting increased strength with time; :
2. Supporting the final cap plus a safety factor of 2; and ;

3. Support the design load-bearing capacity plus a safety factor of 2. j
8.7 FINAL GRADING AND ESTABLISHMENT OF VEGETATION *

Within 48 hours of the on-site engineer's approval of the graded soil cover, all disturbed
areas will be mulched with straw or a similar material to reduce erosion and retain soil
moisture. Fertilizer will be spread at the rate of 700 pounds per acre of 10-10-10 fertilizer . -

using a mechanical spreader to ensure even distribution. Seeding will be conducted in ;

spring or fall. Seeding rates are specified in Appendix F. If necessary, the area will be |
watered to ensure seed germination and plant growth. An additional application of 700 i

pounds per acre of 10-10-10 fertilizer and 15 pounds per acre of approved seed mix will be
'

applied in the following spring or fall of the year to encourage healthy plant growth. Cross
sections of the final cover as it will appear on the closure cell are presented on Figure 8.4-2.

O 8.8 STORM WATER CONTROL .

i

In or- r to minimize runoff on the cap slopes, an interceptor trench will be installed on the-
slop. etween the toe and the crest of the cap. The storm water runoff from the cell caps i

and the interceptor trench will be directed to drainage swales located along the perimeter of
each cell. Using the existing site grade, the swales lead into catch basins placed at design ;

collection points to the west of the containment area. The catch basins will collect the ;

storm water and direct it to an onsite storm sewer system. The storm sewer will direct the |
runoff to the Ottawa River. During construction, water collected that is considered or ,

suspected to be contaminated will be pumped into the Burn Pond for disposal via the i

plant's Deep Well Injection System as previously discussed in Section 3.5. Water which is ;

collected from areas outside of zones of contamination will be routed to the plant's storm !

water management system.
,

The system will be designed to handle peak flows as generated by the 25-year storm. The {
pipe sizing and sewer profiles will be developed during detailed design. ;

8.9 CONSTRUCTION BORROW |

Two borrow sources have been identified for use during the project. One is the material ;

'excavated as a result of cell construction on-site. The second is the EOLM Landfill, located
on Fort Amanda Road immediately east of the BP Refinery. It is estimated that i

Q approximately 40,000 cubic yards of borrow soils will be needed for liner and cap

!
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- construction. It is estimated that the on-site source combined with the EOLM Landfill
'

contain more than enough material to meet this need.
.

In addition to identifying these sources of borrow and in accordance with Ohio EPA
.

>requirements, the clay found beneath the V-1 Pond excavation was used to construct a test
fill pad to simulate the clay liner to be placed at the bottom of each cell. The results of this ,

test found that if placed properly (per specified QA/QC criteria), the clay exceeded the !

requirements or performance criteria as specified by the Ohio EPA for a clay liner. *

F
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9.0 RECORD KEEPING
.O

.

'

9.1 PERIOD OF STORAGE j

i

Records of disposals made under the requested license will be maintained by the licensee !

until the Commission authorizes disposal of such records. {
!

9.2 RECORD CONTENTS 1

i

The requirements for records are simplified by the nature of the waste. All of the
contaminated waste will be disposed ofin the disposal cells on site. Records of the disposal
activities will be maintained until the Commission authorizes disposal of such records. I

!
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10.0 STATE AND LOCAL REQUIREMENTS '

;

t

10.1 OTHER RELEVANT ENVIRONMENTAL PERMITS :

!

The BPC facility currently holds the following environmental permits relevant to the i
closure project.

Deenwell Iniection Permits (permitted by Ohio EPA).;

No.1 Deepwell: Permit No. 03-02-003-PTO-I (effective 10-18-93) '

No. 2 Deepwell: Permit No. 03-02-004-PTO-1 (effective 10-18-93) i
No. 3 Deepwell: Permit No. 03-02-005-PTO-I (effective 10-18-93) !

No. 4 Deepwell: Permit No. 03-02-006-PTO-I (effective 10-18-93) j

RCRA Permit (permitted by Ohio EPA) i
!

TSD Facility Permit No. OHD 042157 644 (effective 3-31-92) |

10.2 BESTRICTIVE COVENANTS .i
!

Restrictive land use will be accomplished by recording a notation on the deed to the BPC |
property containing the closed area indicating that the property has been used to manage j
hazardous waste and that its use is restricted under Ohio Administrative Code (OAC) i

3745-6619. -

10.3 STATE REGULATION OF RADIOACTIVE WASTE DISPOSAL ,

!
The enactment of Ohio Senate Bill SB-130 in 1992 empowers the State of Ohio to regulate !
the disposal of radioactive waste within Ohio and consequently impacts the mixed waste !
pond closure project of BPC. The Ohio Department of Health and the Midwest Compact |

Commission are aware of the subject project. The commission has deferred to USNRC on j
the basis that it currently has primacy. BPC anticipates that the receipt of a USNRC |
license . amendment authorizing onsite burial of mixed wastes at the Lima, Ohio facility
together with the Ohio EPA's approval of the project closure plan received on September )
20,1993 will satisfy the requirements of SB-130. Nevertheless, BPC proposes to meet with i

the Ohio Department of Health and Midwest Compact Commission representatives to |
discuss state and regional jurisdiction over the project, and to secure all necessary
approvals.

O
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TABLE 1.2-1
:

SUMMARY OF SLUDGE CHARACTERIZATION DATA

V-1 CELITE BURN DEEPWELL .

CONSTITUENT. APPENDIX IX POND POND POND POND !
:
!

Total Metal (mg/kg) |
Arsenic 1.0 4.5 2.8 3.2 !

Badum 65 44 28 59 !

Cadmium 0.9 0.9 0.8 0.5 !

Chromium 27 32 40 11.7 i

Lead 10.5 8.9 8.1 3.8
Mercury 0.14 0.15 0.05 0.6 |
Selenium 0.4 0.9 0.6 <0.3 - .i

Silver 1.3 1.1 2.0 1.2

*

Total Organic (mg/kg)
1,1,1-Trichloroethane 5.2 ND ND 1.7 -;

Trichloroethylene ND ND 7.8 D !

Tetrachloroethylene ND ND ND 1.4 i

Methyl Ethyl Ketone 4.9 D D ND ,

Acetone 2.8 D D D '

.O nrememethene ND ND 2.0 D i

Bromoform ND ND ND ND f

Chloroform ND D ND ND !
1,1-Dichloroethylene 4.9 ND ND D ;

Methylene Chloride ND D D ND. |
'

Benzene ND ND D ND
Toluene ND ND D ND |
Ethyl Benzene ND ND D 'ND

'

Acetonitrile 110 6.5 26.8 19.7
Acrylonitrile ND 8.0 ND 4.0
Pyridine ND 7.5 57 26 ;

IMethyl Pyridine ND ND D ND
Methyl Naphthalene ND 0.5 D ND
Phenol ND ND D ND ;

o-Cresol ND ND D ND
p m-Cresol ND ND D ND

Inorganic (mg/kg)
Total Cyanide 136 621 1695 3148

.

I.

O '
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TABLE 1.2-1 (Continued) i
,

SUMMARY OF SLUDGE CHARACTERIZATION DATA ' ;

V-1 CELITE BURN- DEEPWELL ,

-CONSTITUENT. APPENDJX IX ' POND POND POND POND

TCLP Metal (mg/1) ;

Arsenic 0.4 0.5 0.9 0.6
Barium 0.12 0.51 0.24 0.46 ;

Cadmium <0.005 0.006 0.005 0.013
Chromium 0.02 0.02 1.6- <0.01
Lead <0.02 <0.02 <0.02 < 0.02
Mercury <0.0002 0.0002 0.0003 0.0002 .

Selenium <0.1 <0.1 < 0.1 < 0.1 i

Silver <0.01 0.02 0.03 0.02
.

pH NT 8.04 NT 7.76
.

Reactivity (mg/kg)
S- NT NT 31 NT
CN' NT NT 3.4 NT

i

Ignitability NT NT >180'F NT '

O. !
Dry Density (g/cc) 0.54 * * 0.54 0.29 0.50 '

I

D= Compound Detected Below Quantitation Level
ND = Not detected
** = Approximate
NT = Not tested

)
i

!

O
|
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TABLE 1.2-2
,
,

DESCRIPTION OF WASTE BY US EPA NUMBER L !
|

Pond Description Waste Code }
'

Deepwell Acrylonitrile process wastes including bottom stream from K011,K013,K014'
wastewater stripper, bottom stream from acetonitrile colun
and bottoms from acetonitrile purification column ;

Burn Off-specification acetonitrile waste and excess waste from K011, K013, K014, :
.

Deepwell Pond U003,D003
.

Celite Excess waste from Deepwell Pond K011,K013,K014 |
'

UOO9
'

V-1 Waste from acrylonitrile cleaning operations D002

#

K011 - Bottom stream from the. wastewater stripper in the production of acrylonitrile
K013 - Bottom stream from the acetonitrile column in the production of acrylonitrile +

K014 - Bottoms from the acetonitrile purification column in the production of acrylonitrile
U003 - Acetonitrile - off-specification
D002 - Characteristic of corrosivity (caustic) 3

'
D003 - Characteristic of reactivity (sulfide)
U009 - Acrylonitrile - off-specification

:

>

i

O
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TABLE 3.1-1

SLUDGE AND BINDER AGENT MIXTURE SUMMARY

Application
Sludge Source Binder Agent Percentage Bulking Factor

V-1 Pond Gypsum 25 % 2.00
'

Soil 100%
tCelite and Gypsum 25% 2.45

'

Deepwell Pondl Soil 100% '

Burn Pond Gypsum 25% 1.98
ISoil 100%

1 The Deepwell and Celite Pond Sh ;dges were combined based on similar !

characterization results of these materials.
!

Note: These recipes are currently being verified with final results expected in the Spring of
'

1994.
!
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TABLE 7.4-1

PERMEABILITY TEST RESULTS

|
Well I.D. Depth Elevation (ft) Hydraulic Conductivity (em/see)
2-81-B-2 5'0"-5*8" 840.97-840.30 1.5 x 10-7
2-81-B-2 5'8"-6'4 " 840.30-839.37 8.2 x 10-8 .r
2 81-B-2 10'8"-11'4" 835.31-834.70 3.2 x 10-8 ;

2-81-E-1 10.0"-10'7" 854.52-853.93 4.7 x 10-8 !

2-81-E-1 10'7"-11"3" 853.93-853.27 1.9 x 10-7
2-81-E-2 5'3"-5'11" 858.8-858.13 4.6 x 10-8

'

2-81-E-2 10'2"-10'10" 853.88-853.21 6.2 x 10-8
2-81-E-2 10'10"-11*6" 853.21-852.55 5.1 X 10-7 I

2-81 -E-2 11'6"-12'2" 852.55-851.88 3.1 X 10-8 ;

2-81-E-4 10'0"-10'7" 845.33-844.74 5.2 X 10-7 -|

2-81-E-4 10'9"-11'5" 844.58-843.91 1.2 x 10-7 i
2-81-E-4 11'5"-12'1" 843.91-843.24 4.4 x 10-8 .!

2-81-EB-6 6'3 "-7'1 " 857.25-856.41 3.0 X 10-7
2-81-EB-6 7'1"-7'9" 856.41-855.75 8.2 X 10-0
2-81 EB-6 11'7"-12'3" 851.91-851.25 5.0 X 10-8
2-81-EB-6 12'3"-13' 851.25-850.5 7.3 X 10-8

1-82 1 20'6"-22'6" 843.7-841.7 1.6 X 10-8 :

-O 1-82-2 8'0"- 10'0" 855.8-853.8 1.6 X 10-6 * |

1-82-3 11*6"-13'6" 852.7-851.7 1.0 X 10-7
' 85-D 5'6"-6'0" 858.5-858.0 1.5 X 10-8 (
85-D 11'0" 853.0 6.6 X 10-8
85-D 16'0" 848.0 2.9 X 10-7

85-E-10 9'0"-11'0" 852.4-840.4 1.7 X 10-8 .

85-E-10 14'0*-16'0" 847.4-845.7 4.7 X 10-8 ;
'

85-E-10 19'0-21'0" 842.7-840.7 4.0 X 10-8
85-E-10 24'0"-26'0" 837.7-835.7 8.2 X 10-8

85-F 4'0"-6'0" 856.0-854.0 7.1 X 10-8
85-F 9'0-11-0" 851.0-849.0 2.2 X 10-8
85-F 14'0"-16'0" 846.0-844.0 5.7 X 10-8 !

85-F 19'0"-21'0" 841.0-839.0 4.5 X 10-8 '

i

* Measured in clay fill material. I
,
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TABLE 7.4-2
.|

FLOOD DISCHARGE-FREQUENCY RELATIONSHIP AT ALLENTOWN . -i

Flood discharge cubic Average recurrence internal :

feet in years Comments . !
per square

6,700 20 Hypothetical i

7,740 40 Flood of record January
1959 i

8.100 50 Hypothetical
26,100 Greatly in excess of Standard project flood j

100 vears |
;

I
|
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METEOROLOGICAL DATAl

Month Mean Daily Temperature (*F) Avg. Total Precipitation (inches)
January 26.6 2.57
February 29.6 2.11
March 39.5 3.08
April 51.5 3.43
May 61.8 3.69'
June 71.0 3.81
July 74.7 3.37
August 73.0 3.10
Septemlmr 66.4 3.39
October 54.5 2.01
November 42.1 2.64
December 31.8 2.51

1 Data were recorded by the National Weather Service at the Dayton, Ohio Airport.
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TABLE 7.5-2 j
i

SUMMARY OF CLIMATOLOGICAL DATA (1981-1990) )
!

i

Temperature ( F) Precipitation (in) i

Mean i

Yrar Max Min Highest Iowest T_01al
:

1981 59.1 41.3 91 -6 40.75 !

!1982 59.7 42.1 91 -18 40.71

'

1983 62.1 42.7 99 -17 36.58
i

1984 61.2 42.4 95 -17 36.12

'

1985 61.1 42.4 91 -2 35.47
i

1986 61.8 44.4 91 -1 43.83

1987 62.1 43.5 94 -2 36.36

IO 1988 60.2 39.6 100 -8 28.03 -

:

f1989 59.5 39.6 96 -17 32.53

1990 63.0 43.4 96 +4 52.46

:
,
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TABLE 7.5-3

fCONSUMPTIVE USE OF WATER BY GRASS

'

Month T(F ) 'IYC ) T+17.8 P P(T+17.8) U (mm) U (in)
Jan 26.60 -3.00 14.80 6.76 1.00 38.86 1.53 ;

Feb 29.60 -1.33 16.47 6.72 1.11 42.98 1.69
Mar 39.50 4.17 21.97 8.33 1.83 71.08 2.80 |

'

Apr 51.50 10.83 28.63 8.95 2.56 99.55 3.92
May 61.80 16.56 34.36 10.02 3.44 133.72 5.26 i

June 71.00 21.67 39.47 10.08 3.98 154.53 6.08 ;

July 74.70 23.72 41.52 10.22 4.24 164.84 6.49
Aug 73.00 22.78 40.58 9.54 3.87 150.37 5.9'?

'

Sept 66.40 19.11 36.91 8.39 3.10 120.30 4.74 ,

Oct 54.50 12.50 30.30 7.75 2.35 91.22 3.59
Nov 42.10 5.61 23.41 6.72 1.57 61.11 2.41

.

Dec 31.80- -0.11 17.69 7.52 1.33 51.67 2.03 |

,
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|
- TABLE 7.5-4
.

EVAPOTRANSPIRATION RATE (PER MONTH) BY GRASSI

Evapotranspiration 1

Month (inches) !
Jan 1.53 |

Feb 1.69 i
'

Mar 2.80
Apr 3.92
May 5.26

,

'

June 6.08
July 6.49
Aug 5.92
Sept 4.74 !

Oct 3.59 ,

Nov 2.41
Dec 2.03

1 These values were determined by an equation from " Water Quality'" Tchobangolous, l
George and Edward D. Schroeder,1987, which is as follows i.

!

O .

U = (45 7XK c)(T+17 8xp) |b

100 i
!

where: j

U= evapotranspiration (millimeters) ,

Kbc = Blaney-Criddle consumptive use coeflicient (i.e.,0.85 for grass) :

T = mean temperature for time increment i

p= percent of annual daytime hours occurring during time increment |
(based on latitude of site,i.e.,40 north) 'i

!
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BP CHEMICALS, INC.

LIMA, OHIO

MIXED WASTE POND
CLOSURE PROJECTANSTEC

APERTURE
CARD'

DRAWING INDEX
AlsO Available on

Aperture Card
1 COVER SHEET WITH SITE LOCATION MAP AND DRAWING INDEX

2 EXISTING PONDS AREA TOPOGRAPHIC PLAN

3 POST CONSTRUCTION SITE TOPOGRAPHIC PLAN

4 V-1 CELL UNER GRADING AND CONTROL POINTS
-

5 V-l CELL CAP AND ACCESS ROAD GRADING AND CONTROL POINTS

6 V-1 CELL STORuWATER CONTROL SYSTEM

7 CEUTE CELL LINER GRADING AND CONTROL POINTS

8 CEUTE CELL CAP AND ACCESS ROAD GRADING AND CONTROL POINTS
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'N; SAFETY ANALYSIS REPORT |

CLOSURE ACTIVITIES
MIXED WASTE POND CLOSURE PROJECT

BP CIIEMICALS, INC. j

LIMA, 01110

1.0 INTRODUCTION j
'

This document describes and evaluates the radiological safety aspects of the proposed closure
activities of mixed waste sludges and contaminated soils for the Pond Closure Project at BP
Chemicals, Inc.'s (BPC) Lima, Ohio facility. The Pond Closure Project consists of two major
efforts: 1) sludge and contaminated soil mobilization and 2) closure.

The sludge and contaminated soil mobilization is Division I work and is a decontamination activity
which will be performed under Sections 9 and 16 of the NRC License Sub-908 Amendment 3, dated

*

August 1,1988. Closure is Division 2 work which will be performed under an amendment to the
subject NRC license.

1

'

Division 1 and 2 work activities constitute the comprehensive closure project which will leave the
mixed waste solidified sludges and contaminated soils from four ponds within two RCRA designed i

closure cells constructed in three of the ponds.
.

The comprehensive plan is described in the Application to Amend NRC License SUB-908 to allow
on-site disposal, which this SAR is appended, and in a Closure Plan submitted to the Ohio EPA. The
sludge and contaminated soil mobilization (Division 1) were described in a separate SAR which was
submitted for early review and approved by the NRC on December 10, 1991. This early review
allowed the sludge mobilization to be performed in parallel with the license application review.

,

This document constitutes the Safety Analysis Report for Division 2 closure activities. For detailed
information on the environmental setting, the facility background and waste material characteristics
refer to the License Application Amendment text.

1.1 PROPOSED ACTION

i

The ponds involved in the closure project are illustrated in Plan View on Figure 1-1. Sludge
:treatment and transfer will consist of transferring the sludges from the Deepwell and Burn Ponds into

the Sludge Processing area. Subsequently the stabilized sludge will be transferred for final disposal
into the closure cells constructed in the V-1, Celite and Burn Pond areas. All of the work will be i

*

performed under enclosed and/or wet conditions to prevent the emission of fugitive dust. Safeguards
will be built into the mobilization systems to minimize the impacts of accidents should they occur.
The maximum radiological exposure resulting from normal operations will be 4E-03 mrem /hr, which
is below the background radiation level reported for the State of Ohio. The maximum dose rate to a ,

nuclear worker resulting from unexpected conditions is 28 mrem /hr, and to a non-nuclear worker the
naximum dose rate is 3E-01 mrem /hr. Those doses are the result of an explosion in the mixer and a !

truck tipping over, respectively. Dose calculations and methodologies are provided in Sections 7.0. }

:

O
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The dose to residents in the area will be less than the doses calculated to the non-nuclear workers.
This is because the distance between the nearest residence and the proposed activity is much greater |'
(approximately 1.5 miles) than the distance from the ponds to the non-nuclear workers. . An extremely

'
conservative dose to residents was determined by equating the dose to the non-nuclear worker to the
dose to residents in the area.

,

1.2 RELATIONSHIP TO OTHER ACTIVITIES
,

The closure work (Division 2) described in this document includes the transfer of contaminated
material from the ponds to the sludge processing area, the processing of sludge through the
solidification and stabilization system, and the transfer and placement of processed sludge into the
containment cells. The disposal cells will be subsequently capped. The radiological evaluation of
each activity will be discussed separately.

The following proposed construction sequence was developed:
T

1 Construct V-1 Cell.

'

2. Process and stabilize sludge contained in Burn and Deepwell Ponds and place into V-1
Cell.

'

3. Excavate radiologically contaminated soil from Burn and Deepwell Ponds, and stockpile
it in the V-1 Cell. ,

4. Perform risk assessment to secure OEPA approval for leaving chemically contaminated
material in place.

5. Perform radiological release survey of Burn and Deepwell Ponds.

*

6. Construct Burn Pond Cell.

7. Remove stockpiled soil in Celite Pond and place into the Burn Pond Cell.

8. Excavate contaminated soil from Celite Pond.

9. Place mixed waste debris in Burn Pond Cell.

10. Perform risk assessment to secure OEPA approval for leaving chemically contaminated
material in place in Deepwell and Burn Pond areas (if necessary).

11. Perform radiological release survey of the Celite Pond.
.

i

12. Construct Celite Cell. ,

i

?
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13. Place stockpiled soil in Celite Cell.

14. Restore final cap grades for cells.

15. Install caps on all cells.

This SAR covers the following activities:
!

1. Sludge removal i

2. Soil removal

3. Sludge processing and stabilization ;

4. Transfer of processed sludge to disposal cell

2.0 SLUDGE REMOVAL ,

Sludges from the ponds which will be transferred at the start of the operations covered by this SAR
are in the Deepwell and Burn Ponds. The sludge from these ponds will be moved to the processing ,

plant by dredging with conventional dredging equipment or using standard excavation and hauling
equipment. The material handling methods used will provide the maximum performance and ;

protection of public health and safety, and limit exposure to waste management workers to levels
'

O which are As Low As Reasonably Achievable (ALARA) as required by the project specifications,
BP's project Health and Safety Plan and the contractor's supplemental Health & Safety Plan. The i

selection of the method will be based on economic considerations during the bidding process and on
conformance to the Closure Plan and to the applicable regulations. The procedures and equipment -!'
meeting present criteria are described below.

I
The sludge and bottom sediments collected from the ponds will be removed with a cutter pump (or
equivalent). The pump will be equipped with a submerged auger /titler cutterhead that feeds the |
sludges into the attached slurry pump. The pump in turn discharges into a flexible hose or conveyor j

system that empties into the destination point for the sludge. If sludge is encountered which is too
dense to pump, it will be excavated and hauled by truck to the sludge processing area.

The dredging equipment will be moved back and forth in the ponds to directly transfer the
contaminated sludge within a closed system. Thus, the amount of equipment becoming contaminated
is minimized, and the ability to contain and control the contamination is greatly increased. The ,

portion of the transfer hose that connects the source pond to its destination will be protected with a !
!secondary outer sleeve or liner that will guard against leaks or accidental discharges into the

surrounding areas.

The dredging operation will continue until all the sludges are removed and the underlying native soil
is encountered. . Figure 2-1 shows a plan view of the sludge transfer process. A schematic process
now diagram of the solidification system is illustrated on Figure 2-2.

.

O _ ,, ,,, .,. _ ,. _
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2.1 SITE PREPARATION

O
The area in which the sludge transfer and solidification operations take place will be considered a f
controlled access zone; the boundaries of the controlled access zone will be delineated by a temporary *

fence. The fence will be a 4-feet high wire fence with a 6-inch mesh size, and orange polyethylene
safety netting attached to it. Prior to the start of construction, the contractor will submit for approval +

by BP, a llealth and Safety Plan (llASP), Radiation Safety Plan (RSP) and a dosimetry program. All :

personnel who enter the controlled access zone will have undergone a radiation worker training |

program or be escorted by a trained radiation worker and will be required to use personal dosimetry |

in accordance with the dosimetry program in the contractor's Radiation Safety Plan. i
Anti-contamination clothing will be donned prior to entering the controlled access zone and be ;

removed before departing.

All workers will perform a whole body frisk prior to leaving the controlled access zone, and all ,

equipment will be checked for surface contamination prior to release. Workers who are to come in
contact with loose contamination will wear disposable protective outer garments. These overgarments *

will be doffed as soon as the work is completed and before the worker leaves the immediate work
area. Procedures for using, wearing and doffing protective clothing, respiratory protection,
decontamination and air monitoring are contained in the HASP and RSP and will be included as part ;

fof the training required for all personnel working in restricted areas. No person who becomes
contaminated will be allowed to leave the controlled access zone without the approval of the site j

Radiation Safety Officer. j

Spill control and countermeasure equipment and materials will be available on the site to handle ,

O emergencies. This will include tarp materials to cover spilled materials and soil stored for temporary
berms in order to prevent airborne transport of these materials. Fire control equipment will be
provided by the contractor to supplement equipment at the plant and in the nearby community The

'

on-site radiation worker training will include emergency management procedures. At all times, there
will be an individual on-site who is the designated emergency coordinator. Prior to the start of work, 4

local emergency agencies, including fire companies, ambulance units and hospitals, will be notified of i

planned activities and provided with training necessary to deal with emergencies. This may include ,

Iradiation worker training for fire fighters and procedures for medical treatment of injured
Icontaminated workers. The training requirements for all workers will be included in the Radiation

Safety Plan and dosimetry program, and will be in accordance with 10 CFR Part 19. |

The potential for an off-site release from a spill is prevented by the site storm water drainage system, ,

which will collect and contain for treatment storm water runoff from the construction area. Storm |

water collected in potentially contaminated areas will be treated and managed as described in Section !
3.6 of the License Application text. ,

I

2.1.1 EQUIPMENT

The sludge will be removed from the ponds with a cutter pump (or equivalent). The pump will be
equipped with a submerged auger / tiller cutterhead that feeds the sludges into the on-board slurry

<

pump. The pump, in turn, discharges into a floating flexible hose or similar closed conveying |

system. The selection of the equipment used to dredge and move the sludge will be made by the |
contractor. The specifications require the contractor to submit shop drawings for approval by BP.
The following discussion is based on the specifications which the equipment must meet.

APR94:035:025,BP -4- February 8.1994
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Both the transfer lines from the pond being dredged to the sludge processing area, and the .

.

'

recirculation lines from the sludge processing area back to the dredged pond will be double-contained
lines. The inner, primary line will be a flexible hose and the outer sleeve will be a rigid pipe laid on
the ground. The selection of materials is part of the means and methods of constmetion and is the
responsibility of the contractor. The connectors to be used will be as recommended by the hose !

manufacturer for the project applications. ;

The outer sleeve, or secondary containment pipe, will be of ridged material construction, and have an
"

inner diameter that is at least 2 inches greater than the largest outer diameter of the flexible hose
connection (s) that it contains. The sections of rigid pipe will be coupled so they can accommodate
angular deflection. The flexible hose and connections for both the hose and the pipe will be made of
materials compatible with the slurry.

The flexible hose and the containment pipe will be pressure tested prior to the start of the dredging
operations and each time the transfer line is moved. The flexible hose will be tested at a pressure that
is 200 percent of the maximum pump output head, and the containment piping will be tested at 5
psig.

The pumping system will be equipped with a fail-safe pressure-sensitive automatic shutdown. The ,

pump will operate only when the pressure switch indicates pressure in the line. In the event of a
rupture in the primary transfer line (the hose), the pump will be automatically shut down and any
material which leaked from the hose will be contained within the secondary containment (the pipe).
Evidence of small leaks in the inner hose will be apparent from discharges into the ponds from the ;

iends of the secondary containment piping, During the transfer of material, the radiation protection
technician will examine the outer pipe for indications of leakage at the fittings. Samples of any ,

leakage found will be collected and analyzed for radioactivity. Leakage will be contained and repairs
will be made as soon as practicable. The leak area will be posted and controlled as " contaminated"
until proven otherwise. Additionally, the radiation technician will evaluate direct radiation along the
pipeline by directly monitoring the outside pipe wall with a micro R meter. Higher ranged survey ,

meters will be available to the technician if the micro R meter is over ranged. The design of the
'

failure-safe pressure-sensitive shutdown system is the responsibility of the contractor and must be
submitted 10 days prior to the start of sludge mobilization activities. The system must be approved
by BP and has the following operational requirements:

1. The pump will not operate if there is a pressure drop in the transfer line:

2. There is insufficient water over the cutter head; and/or

3. The liquid level in the receiving pond exceeds preset levels which at a minimum will . .;
correlate to a volume that exceeds eighty percent of the capacity of the receiving pond, ;

or the pond freeboard is less than 2.5 feet.

To prevent accidental severing of the transfer line, it will be anchored to firm supports and at road
crossings and near areas where equipment is being operated, and traffic barriers will be erected
adjacent to it, or ramps will be constructed over it. The transfer line will be supported on the ground |
and anchored at intervals of no less than 50 feet. The anchors will be designed by the contractor for I
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dead loads plus seismic loads, and will be approved by BP. Rigid concrete barriers, or temporaryO ramps designed for H20-S16 loading are required at all road crossings or locations' where equipment
~

will be operating, and will also be of a design which is approved by BP,

The cutter pump head and the transfer line discharge will both be maintained at least four feet below
the water surface in the ponds. This will be assured by a level detector in the pond which will
preclude pump operation if the pond surface drops below the preset limit. Because the cutter head is
submerged, the system can be operated with no airborne excavation or discharges. The level detector
in the pumped pond will not allow the pump to operate if the water level drops below preset levels.
The cutter pump will be moved across the pond surface by a cable and winch system operated from
the bank. The discharge pipe will be moved to different locations in the receiving pond with a crane
located on the pond bank. An accidental overflow in the receiving pond will be prevented by the
level detector which will prevent pump operation if the level in the Deepwell Pond rises above the ,

allowable level 2 feet freeboard requirement.

Because the cutter pump transfers a mixture of water (approximately 90% to 95%) and solids
(approximately 5% to 10%), a considerable volume of water will be required. To minimize waste
generation, water will be recirculated from the Deepwell Pond back to the Celite and V-1 Ponds to '

maintain the nominal depth necessary for operation of the dredging equipment. The recirculating*

water line will also be equipped with a fail-safe pressure-switch that will shut off the pump if there is
a drop in pressure. The pump v/ill also be precluded from operating if the level detector in the
Deepwell Pond senses a level below the operating limits (at least 2 feet of cover over the discharge
pipe) or the level detector in the dredged pond (V-1 or Celite) indicates a level above the required
freeboard elevation (2 feet below the crest of the dike). .

All of the pumping will be performed under human control with the automatic fail-safe devices acting
as backup. The cutter pump operator will always be at the control panel and the automatic shutdown >

system will be tested daily. During the course of the work, the discharge lines will be under constant
'

visual observation either by the pump operator discharge line handler, or an observer who is in
verbal or radio contact with the pump operator.

It is estimated that a total of 5 key personnel will be required for the transfer operation. They will be
assisted intermittently by an additional group of ten laborers during setup, moving and teardown. As -
is discussed in the next section, the dose to these workers is expected to be insignificant when
compared to background levels. Ilowever, if measurable levels of radiation above background at the ;

face of a work area are encountered, the distance from the ponds and the shielding provided by water
in the ponds will minimize exposure. Equipment and instrumentation used to monitor exposure levels
as well as specified action levels will be specified in the contractor's Radiation Safety Plan. -The
monitoring equipment will consist of beta / gamma survey meters, one of which will be a micro R |

meter. The ranges for the basic survey meter will enable measurement up to at least 5 R/hr and the _i
i

highest scale for the micro R meter is 5000 pR/hr (5 mR/hr). The lower detection limit for the micro
R meter is essentially background. The work area background is estimated to be about 15 pR/hr ]
(0.015 mR/hr). This will be quantified after radiation technicians are mobilized to the site. The
quality factor for beta and gamma radiation is 1, therefore, for the purpose of discussion,1 mR/hr = 1

i1 mrem /hr. However, a beta correction factor that may approach 10 and size of source to detector
geometry will be considered to set true dose rates (mrem /hr) and action levels.

I,
'

O
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The dredging operation will continue until all the sludges are removed and the underlying clay soil is
exposed. The interface between soil and sludge will be detectable by the increased resistance to
dredging and the color of the dredge pipe discharge. !

If additional water is needed to maintain cover limits, it can be obtained from the plant process water :
"

supply. If excess water from storms or other causes results in pond levels rising close to freeboard
limits, the excess water will be treated and managed as described in Section 3.6 of the License !

Application.

In the event that the sludge consistency is such that mobilization with the dredge is not feasible, the
sludge will be excavated and moved with trucks. The removal will be done using either a walking ,

backhoe (s), a crane with a dragline, a Gradalle, an excavator with an extended boom, or a
combination of this equipment. For the removal effort in each pond a crew of six, an equipment
operator, two truck drivers, two laborers and a foreman would perform the work. The freshly ;

exposed sludges will be in a very moist or saturated state. Water will be sprayed on the surface as
necessary to prevent drying, as drying could lead to a fugitive dust situation. The sludge will be j

transported with dump trucks (estimated volume of 6 cubic yards). The truckbeds will be lined with a
membrane to facilitate decontamination. The trucks will also be covered during transport. All

,

workers in this phase of the project will wear appropriate anti-contamination clothing, including
respiratory protection. '

2.2 POTENTIAL EXPOSURE FROM NORMAL OPERATING CONDITIONS ,

1

5v Under normal operating conditions, the sludge will be contained in a closed system at all times. The
water in the ponds and the pond walls will form a natural container for the sludge as the cutter pump
feeds the sludge from the pond bottom to the slurry pump. From the slurry pump, the sludge will be
transferred through, and completely contained within, the double-walled transfer line. Because no i

release of sludge is anticipated, no inhalation or ingestion doses are estimated for normal system
operation.

The maximum average activity level of the sludges is estimated to be 300 pCi/g. Ilowever, to model
a more conservatiu condition,500 pCi/g has been used for this analysis. Exposure to workers has >

been calculated assuming that a three-inch diameter transfer line constructed of flexible hose, within a
five-inch diameter rigid pipe, with a wall thickness of 0.125 inches, will be used. This will support a >

flow rate of about 80 gpm which, with a 10% solids slurry, will remove all pond sludges within 8-10
weeks, consistent with project schedules. Sludge will make up 10% of the material transferred so the
activity of the slurry was assumed to be 50 pCi/g. ;

>

The water carrier and the double containment pipe would essentially shield all the low energy (< 100
kev) gamma rays associated with depleted uranium. Therefore, the calculated dose rate at 1 meter
from the surface of the pipe is 2.3E-06 mrem /hr, and the dose rate to a nuclear worker standing on
the pond bank is calculated to be 2.0E-03 mrem /hr which is a fraction of natural background radiation ;

in the area. Details of the calculations are given in Chapter 7.
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2.3 POTENTIAL EXPOSURE RESULTING FROM UNEXPECTED CONDITIONS

0
It is possible, although highly unlikely, that sludge could be released due to a break in the hose and
containment pipe. Rupture of the double-walled containment pipe would cause maximum estimated {
exposure. The quantity of material released would be lim ted by the quick manual or automatici

shutdown of the system. To estimate the impact of such an accident, it is assumed that a malfunction
of the automatic shutoff would allow for three minutes of flow, plus the draining of the pipe contents
onto the ground. This assumption was based on the estimated time it might take the observer to issue
a signal and the pump operator to react in the event that there was a line breakage and the automatic
shutdown failed. Based on the anticipated flow rate of 210 gpm,10% solids and an activity of 500 :

pCi/g (conservative value), this accident would result in the release of 81.4 ft) of sludge or j
approximately 610 gallons. -

Because uranium oxide is almost insoluble, virtually all of the radioactive contamination is in the solid
phase. Ilowever, to eliminate the potential for an off-site release of contamination, all liquid from the j

spill will be contained. It is expected that some of the liquid material would be absorbed into the !

ground, and some of the liquid with suspended solids would Cow into the project storm-drainage 1

system and be contained in the Burn Pond. Contamination absorbed onto the ground would be
removed as part of the spill clean-up. Work to clean up the pond and the ground surface would be i

performed by trained radiation worke, ;n appropriate anti-contamination clothing and respirators to
minimize the potential for internal e me; so there are no anticipated internal exposures. The
specinc anti-contamination clothing w uspiratory protection for spill response would be addressed - ;

in the Contractor's Radiation Safe % (RSP) which will be submitted for approval by BPC. 4

O-
The calculated external dose rate t 195E-05 mrem /hr. As was addressed in the previous section, ;

this external exposure is insignificant when compared to background level of 5E-03 mrem /hr. [
Airborne transport of this material is not expected to result in significant internal or external dose to ,

persons outside of the controlled access zone. Assuming a 10 mph wind blowing to the west, the
inhalation dose received by the maximally exposed individual, a chemical plant worker standing at the i

'

controlled access zone boundary for 2 hours, would be .5E-02 mrem. This estimate is based on an
evaporation rate of 32.35 g/s, between the slurry and the air, and a x/Q of 104 s/m', both estimates 1

being conservative. (The dose conversion factors utilized in the calculations were taken from j
NUREG/CR-4370 and ICRP-30.) The flux to the atmosphere is based on the assumption that the !

spill would spread very quickly and cover a circular area of 67.3 feet in diameter.

3.0 SOIL REMOVAL |
;

After the sludge is removed and the ponds are dewatered, the exposed contaminated soil from the
~

pond bottom will be scraped off, compacted, and placed on top of the solidified sludge in the disposal .

cells. The depth of the excavation will be determined by the conditions encountered and the |

confirmation sampling. The protocols are described in the USNRC approved Sampling and Analysis j

Plan dated July 26,1993 (Dames & Moore,1993c). The contaminated soil will be removed using
either a walking backhoe (s), a crane with a dragline, a Gradall, an excavator with an extended boom,
or a combination of this equipment. The freshly exposed soils are expected to be in a very moist or
saturated state. Water will be sprayed on the surface as necessary to prevent drying, as drying can |
lead to a fugitive dust situation. The soil will be transferred to its final destination using dump trucks ;

(estimated volume 6 cy = 162 ft ). The truckbeds will be lined with a membrane to facilitate3 .

decontamination. The truck will also be covered during transport. *

O '

APII:94:035:025.BP -8- February 8,1994 |

i

-|

.- - ..



-- . _ ._

A crew of six, an equipment operator, two truck drivers, two laborers and a foreman will perform the -
work to remove the soil from each pond. All workers in this phase of the project will wear
appropriate anti-contamination clothing, including respiratory protection, while performing this work.
A similar sized crew, using the same precautions and protective clothing, would perform the
confirmation sampling.

Soil which is removed from beneath the ponds and verified " clean" by confirmation testing will be
stockpiled in an area away from any contaminated materials, and may be used in the construction of
the liner or cap systems.

3.1 POTENTIAL EXPOSURE FROM NORMAL OPERATING CONDITIONS

No intemal doses have been considered during the excavation, transfer, and disposal of the j
contaminated soil. This is due to the fact that all workers will be wearing personal protective |
equipment and respirators. Additionally, the specifications require the contractor to keep the soil
saturated during these activities to aid in the prevention of airborne releases. The absence of airborne
contamination will be verified by monitoring with low and high volume samplers in accordance with ;

the contractor's RSP. The sampling and analysis methodology will have a detection limit of no
greater than 25% of the allowable release to air of U-238 or 2.5 x 10-" pCi/ml.

To provide conservative results, the highest activity level in the soil has been estimated to be 300
pCi/g (average activities are in the range of 9.1 pCi/g). The external exposure resulting from
contaminated soil has been analyzed for three cases: 1) when an individual is near a large mass of the
material, as in a loaded tmck; 2) while an individual works on the excavated surface; and 3) while

O' an individual is placing the compacted soil over the solidified sludge. Assuming a 6 cubic yard truck
bed is full of this material, and the truck has a 0.125-inch thick steel side wall, the estimated dose
rate at the side of the truck is 2.6E-03 mrem /hr to the maximally exposed individual, the truck driver. |

-

This dose is insignificant when compared to background for the maximally exposed individual even if
the shielding provided by the truck body is neglected.

Similarly, the external dose rate from an infinite surface of soil with a depleted uranium activity of ;

300 pCi/g, such as might be encountered by workers standing on the excavated surface, is 3.9E-03 ;

mrem /hr. Thus, the dose to workers would be a fraction of natural background radiation. i

i

3.2 POTENTIAL EXPOSURE UNDER UNEXPECTED CONDITIONS I

!
!

Three accidents involving the release of radioactivity due to transport and disposal of the soil have t

been considered. These three accidents are 1) a truck dumping a full load of contaminated soil; 2) a I

truck fuel tank fire msulting in contaminated soil becoming airborne; and 3) a worker falling onto the
compacted soil. These three scenarios and their associated doses are presented below. Details of the
calculations are given a Chapt s Section 7.0 :

All trucks and excavation equipment will be operated with a great emphasis on safety. In the worst
case, a full truck could accidentally overturn, causing a spill or the outbreak of a fire. This type of - ;

truck accident would be similar to a severance of the slurry pipeline as described in Section 5.2, with j

one exception: the volume of contaminated material would be greater. It is assumed that 6 cubic l
iyard trucks would be used. Thus the analysis is based on a truck carrying 162 ft of contaminated

O
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2soil with an average activity of 300 pCi/g that is spread over a 300 ft area. Since the workers inside
the controlled access zone are wearing protective clothing and a respirator, the maximally exposed
individual is assumed to be a non-nuclear plant worker at the boundary of the controlled access zone
not wearing protective clothing or a respirator.

The estimated dose rate for the truck tipping accident is 5.76 mrem /hr. The spilled soil would be
covered with tarpaulins or foam within a half an hour of the occurrence, so the maximum dose
received by the individual at the controlled access zone would be less than 3 mrem. Response to the
truck spill is expected to be faster than response to a pipe rupture since a smaller area is involved.

The worker dose from the cleanup activities would be similar to the dose received by workers during
the soil excavation since the DCF is based on soil concentration which is assumed to be the same for ;

all soil. This would be 4 x 10's mrem /hr to the maximally exposed individual.
~

In the event of a truck fire, it is assumed that the diesel fuel in the tanks on the truck would spread on ;

the soil, catch fire and burn. The heat from the fire would dry some of the soil, and convection
currents could cause soil particles to rise and be carried downwind. The closest deposition point is ;

assumed to occur at the edge of the controlled access zone since workers inside the controlled access
zone would have respiratory protection available. The exposure rate from inhalation at this point
would be less than 14 mrem /hr. Because the contractor and BP would both have control equipment ,

in the immediate vicinity of the accident, it was assumed that the fire could be extinguished within !

one half hour, so the dose received by the maximally exposed individual at the edge of the controlled
access zone would be less than 7 mrem. Details of the calculations are given in Section 7.0. '

For the case of a worker accidentally falling on the contaminated soil, it is assumed that the worker is ,

'

exposed only to direct radiation resulting from being in close contact with the soil. For calculation
purposes it is assumed that the soil will be compacted to a density of 110 lb/ft) (1.76 g/cm ). This2

value is approximately ten percent greater than the original soil density, therefore the concentration of ,

i
the compacted soil is 330 pCi/g. There will be no inhalation doses because, for this accident, the
workers will be wearing respirators and protective clothing. A total exposure time of one minute is
assumed, and the resulthg dose to the individual is less than 7.25 x 105 mrem.

4.0 SLUDGE PROCESSING / STABILIZATION

The sludge will be pumped or conveyed from the Burn and Deepwell Ponds to the sludge processing
area. If sludge is encountered which is too dense to pump, it will be excavated and hauled by truck
to the sludge processing area. In the processing area, the sludge will be combined with predetermined
amounts of the binder reagents and water in a mixer. The binder reagent application rate for each
sludge source is given in Table 4-1. From the mixer, the processed sludge will then be transferred to
a containment cell.

.

The specific processing equipment used, (i.e., pug mill mixer, silos, and conveyers), will be decided ,

upon by the Contractor. The equipment will meet the performance criteria as described in the ;

Closure Plan (Dames & Moore,1991b), as well as the appropriate referenced regulations and i

guidelines. |
,

O :
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- 4.1 STABILIZATION EOUIPMENT AND METHODS

The stabilization system is schematically depicted on Figure 2-2. Sludge will be delivered to the
processing area either as a slurry in a pipeline or as a solid in truck. In the processing area, the
sludge will be transferred into an equalization tank, where samples can be taken and, using the on-site
laboratory, the moisture content and density of the sludge samples can be measured. If necessary,
water can be added to the material, water can be removed from the sludge with a centrifuge or the
amount of each agent used can be adjusted to ensure optimum results. Presently, the plan is to use a
portable closed pug mill mixer to mix batches of the sludge with the stabilization reagents.

From the pug mill mixer, the treated sludge will be placed into the containment cell by pumping, or if ;

the material cannot be pumped, by truck. It will be placed and compacted in the cell in formed lifts. ;

The location of each batch will be documented. If required, forms will be used to contain the ,

'
material until it has time to set. The size of the area will depend on the processing equipment used
and the associated production rates. The lifts will generally not exceed one foot in height. This
phase of the process is described further in Section 5.0.

The front end of the stabilization system will consist of: ,

- a slurry or cutter type pump (in the ponds) or a backhoe and. trucks;

- flexible transfer hose (3'' diameter);

O
- an equalization tank (approximately 270 ft'); and

-

- a flow through dewatering system.
.
'

The mixing and replacement system will consist of:

- a pug mill mixer equipped with a hood and ventilation system; ,

,

- an offgas scrubber system to remove ammonia and particulates from the pug mill mixer
hood exhaust (if required);

- a concrete pump and/or dump trucks; and

- a concrete pump transfer line (flexible) and boom for remote placement of processed |
isludge (if required),
|

The sludge will be delivered from the Burn and Deepwell Ponds into the equalization tank. The

,

sludges will be nm through the centrifuge if thickening is necessary. The water generated will be
pumped back to the ponds. From the equalization tank the sludge will be transferred to the pug mill

- mixer. Once in the pug mill, the sludge will be mixed with solidification reagents and water.

The treated sludge will be transferred from the mixers to the containment cells using a concrete
- pumping system or, if it cannot be pumped, by truck. It will be placed into the cells using a boom or

front end loaders. Workers will be required to enter the cells for form placement and removal.'

O
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The potential capacity of the solidification system is limited by the decanting of solids from the
slurry. Design throughput is planned for 48.3 CY per hour. Assuming that a mixing time of 10
minutes is used, the volume of material in the mixer at a given time will be less than 10 cubic yards.

4.2 POTENTIAL EXPOSURE FROM NORMAL OPERATING CONDITIONS I

As with the soil removal operations described in Section 3.0, all processes will be conducted under '

wet and/or enclosed conditions. The sludge will be transferred using a double-walled system, which
is a hose within a pipe. This system will be equipped with an automatic shutdown mechanism that is
designed to actuate when there is a pressure drop (e.g., loss or no pressure in the line). It is
anticipated that the only type of exposure to workers during normal conditions will be due to their
closeness to the piping, tank and pug mill mixer.

The following assumptions were used in the calculations:
,

!
- The pumping rates are 27 ft'/ min (approximately 210 gpm). This is 25 percent greater !

than the design throughput to account for surges. It is also assumed that two workers are
needed to maintain the pumps and the lines for 50% of the working shift (4 hours each). ,

- The mixers will be closed systems equipped with negative off-gas treatment system
'

(scrubber), mainly to collect and treat the ammonia generated (if required). This will ;

also trap and prevent the airborne migration of particulates. ?

- The crew size for the sludge processing is assumed to be 2 workers per each system.

"

- Workers will be required to enter the cells for form placement and removal
(approximately 50% of the working shift, or 4 hours each). The placement of the
material will be in 12-inch lifts. There will be 3 operators per boom or loader.

'

For conservatism, no credit was taken for the shielding provided by the pipe and tank thickness, i.e.,
it is assumed that the workers are in close contact to the bare " mixed sludge" for half the shift (4
hoats). Under these assumptions the resultant dose is 2.lE-03 mrem /hr.

4.3 POTENTIAL EXPOSURE UNDER UNEXPECTED CONDITIONS

It has been postulated that during the sludge processing operations the likelihood exists that some
accidents could occur. Three possible accident scenarios have been analyzed:

- A sludge transfer line having a maximum flow rate of 27 ft'/ min breaks and discharges
some sludge onto the ground.

t

- A break or opening in the pug mill mixer resulting in the discharge of some sludge (if
dried) into the surrounding atmosphere. A maximum now rate of 5400 ft'/ min, a

_

discharge of 0.5 ft' of material into the air (assuming that 100 ft' of sludge leaks onto the
ground before operations are stopped and a release fraction of 0.5%), and an exposure ,

duration of 15 minutes in the contaminated plume are assumed for this calculation. .

O
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- An explosion involving the pug mill mixer occurs causmg the reagent mixture and sludge r
2'

to be discharged into the atmosphere. In this case, it is assumed that 135 ft of sludge
material are discharged into the ground and 5 ft) are discharged into the air. A release
fraction of I % is assumed due to the relatively large amount of energy associated with an ;

explosion.

The method of estimating the exposure from an accidental discharge of the sludge material through a i

break in the transfer line is described in Section 7.0.
.

The sludge could be released due to a break or opening in the pug mill mixer. The quantity of
material released would be limited by the manual or automatic shutdown of the system. To estimate
the impact of this type of accident, it is assumed that 30 seconds of flow out of the pug mill mixer
would occur before shutdown of the system. Along with this unchecked flow, all the contents of the

3 2mixer would spill onto the ground. Based on the anticipated flow rate of 200 ft / min,100 ft of !

sludge material with a 40% moisture content would be released in this scenario. Although it is highly
unlikely, due to the high moisture content of the sludge material,0.5 ft) of material is assumed to be
released to the atmosphere over a 15-minute period. The atmospheric dispersion factors, x/Q, are

2conservatively assumed to be 102 s/m' at the site of the break and 10d s/m at the boundary of the
controlled access zone. Airborne transport of this material does not result in significant external or

'

internal exposures to persons standing by the leak or outside of the controlled access zone. The
inhalation and immersion dose received by the maximally exposed individual, a chemical plant worker
standing at the controlled access zone boundary, would be 9.69 x 102 mrem /hr. It is assumed that
the spill area would be covered with tarpaulins, soil or foam within two hours, so the maximum dose

'

received by this individual would be 0.2 mrem.

Another possible release of sludge could occur from an explosion in the plug mill mixer. Although
2this is unlikely, the plug mill mixer is assumed to spill 135 ft of sludge material onto the ground, and 1

'

to release 5 ft' of sludge material into the atmosphere from the force of the explosion. Similar to the
scenario in which there is an opening or break in the pug mill mixer, the sludge material has a

3moisture content of 40% and the atmospheric dispersion values are 10-2 s/m at the site of the .;

explosion and 104 s/m at the boundary of the controlled access zone. From the explosion,1% of2

this airborne contaminated sludge is assumed to remain suspended in the air. This cloud is assumed
to have a volume of 125,000 ft$ and to quickly disperse. The inhalation and immersion dose received
by the maximally exposed individual, the radiological worker in the area of the pug mill mia : *&
be 33.5 mrem /hr. It is assumed that the worker in this area would walk quickly and leave the au
within 10 seconds. (This is based on an average walking speed of 3 mph and a maximum distance of
40 feet to exit the cloud.) The maximum dose received by this individual would be 7.7 x 10-2 mrem.

5.0 TRANSFER OF PROCESSED SLUDGE TO DISPOSAL CELL

The activities performed during this phase involve the transfer of the " treated" sludge from the sludge
processing plant to the disposal cells (the final disposal site). At this point, the material will be .
placed in the disposal cell using flexible hoses connected to a pump (similar to the type used to pour
concrete) or using front end loading equipment. Workers will be required to enter the disposal cells i

for form placement and removal during part of their shift. The material will be placed using 12-inch
lifts.

O
~
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5.1 POTENTIAL EXPOSURE DURING NORMAL OPERATING CONDITIONS

Potential external exposures during normal conditions will be incurred by workers controlling the pipe
line and placing and removing the forms. No inhalation exposures are anticipated since the workers !

will be wearing respirators. The resultant dose rate to the maximally exposed individual is 2.02 x
103 mrem /hr. Assuming that the workers spend half of their shift (4 hours) manning the lines and
half placing and removing forms, the resultant dose is 8.1 x 103 mrem.

,

5.2 POTENTIAL EXPOSURE RESULTING FROM UNEXPECTED CONDITIONS

Potential exposures to workers during this phase could occur if there is an accidental break of a
transfer line resulting in the processed material being discharged onto the ground. For calculation
purposes, it has been assumed that the sludge has been diluted using volume increase information .

provided in Table 4-1. The Burn Pond has the highest activity, and therefore, to be conservative, the
concentrations of the Burn Pond are used. The assumptions used in the calculation are that 81.4
cubic feet of stabilized sludge are discharged onto the ground. The material is almost all solid (the -

moisture content is 40% or less), and thus the release fraction (the amount that could become
airborne) is a small fraction of the material discharged. External exposure results in a dose rate of
6.6 x 104 mrem /hr to the maximally exposed individual. '

6.0 CONCLUSIONS

The maximum dose rate (28 mrem /hr) occurs as a result of the pug mill mixer explosion. Assuming

O the workers leave the area in 10 seconds, the total dose (inhalation plus immersion) is 7.7 x 102
mrem. Given the severity of the accident, it is our opinion that the sludge transfer and placement

,

operations can be safely carried out without risk of exposure to workers or the general public.

7.0 CALCULATIONS

This section presents the details of the calculations described in Chapters 3 to 6.
.

7.1 DOSE CALCULATIONS FOR SLUDGE UNDER NORMAL OPERATIONS

7.1.1 SLUDGE REMOVAL
,

Normal operations during sludge removal and transfer activities include:

Removal of sludge in pond;*

Sludge in transit to processing; and*

Placement of processed sludge into disposal cell.*

For this type of operations only external exposure was considered since no inhalation of contaminants ;

is expected to take place because all operations will be performed under " wet" conditions. ;

,

O __,,
J
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For the sludge removal and transfer operations a sludge concentration of 500 pCi/g (conservative
value corresponding to the Burn Pond) was used with a density of 0.54 g/cm' (which is an estimate
that corresponds to the slurried sludge).

The dose due to external exposure is calculated as follows:

R, = C l PDCF (7-1.1)i i i

where:

R= radiation dose equivalent or committed radiation dose equivalent from radionuclide "i"
(mrem /yr)

C= concentration of radionuclide "i" in the media of exposure (Ci/m')i
,

.

I, = interaction factor

PDCF = radionuclide specific pathway dose conversion factor (mrem /yr per Ci/m')i

Using a maximum average sludge concentration of 500 pCi/g, which corresponds to the Burn Pond,
3and a sludge density of 0.54 g/cm we obtain; ,

6 3

Concentration (S) = (500PS) (0.54 8 ) ( 1Ci ) (10 cm ) = 2.7x10dS
pCi 1m3 3

m K cm 10:23 3 m

!The PDCF, for direct gamma exposure is PDCF-5, and for total body, for U-238 plus daughters is
' '

6.55 x 10' mremlyr per Ci/m . This valtae was taken from NUREG/CR-4370. The interaction2

factor, I, was assumed to be equal to 1.

Substituting the above values into equation 8-1,1 we obtain:

R = (2.7x10*S) (6.55x10 *"*N) = 17.7"""4

m yr Ci yr3

II'##
R = (17.7""") (8760hr) = 2.02x10^3 """yr hr

1

As a basis for comparison of the results this calculation was also performed using the
MICROSillELD Code. The code uses the point kernel method to analyze photon dose and shielding -
effectiveness of a wide variety of radioactive sources and shield materials in a number of different
geometries. The program includes extensive libraries of radionuclide and materials data, allows three ;.
buildup options and supports analyses with up to 20 energy groups.

A unique feature of MICROSHIELD is that it displays the user-selected geometry on the terminal.
t

screen while prompting for dimensions relevant to the ' geometry. The user then specifies source-
'

dimensions, shield dimensions and locations, and detector location; selects materials and densities for -
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the source and shields; and specifies the radionuclide composition. The program offers a choice of
Taylor, geometric progression (GP) and Berger buildup functions. The GP buildup function was used
m this calculation.

MICROSHIELD calculates the total exposure rate (in mrem /hr) and the individual contribution from
each energy group. For gamma photons with energies above 50 kev, a Roentgen (R) is equivalent to
a rem for all practical purposes. The total gamma dose can then be calculated by multiplying the
exposure rate by the exposure duration.

The source was modeled assuming a large cylinder from the end with a radius of 5 meters and a
depth of 15 cm (this accounts for the plow layer). The source concentration used was 500 pCi/g (the
highest average concentration in the study, which corresponds to the Burn Pond) and corresponds to
2.70E-04 Ci/cm'. This value was obtained by multiplying ihe maximum average concentration in r

2pCi/g by the density in g/cm .

C) (0.54 # ) ( 1 Ci ) = 2.7x104 EUP
Concentration ( E 3) = (500 3 6cm 8 cm 10 pCi cm'

This analysis assumes that the source has been allowed to decay for 5 years to account for the
daughter products. The activities of the daughter products were determined by MICROSHIELD. In
addition to U-238, the other main contributors to the dose rate are Pa-234m and Th-234. The
resultant activities are given in Table 7-1. Calculation of buildup was performed using the GP
method. The resultant dose rate is found to be 1.78E-03 mrem /hr.

O using the NUREG/CR-4370 approach is 2.02E-03 mrem /hr, which is a fraction of the natural
Using the maximum of the two methods, the resultant dose rate to a worker standing next to the pond

background in the area.

7.1.2 SLUDGE IN TRANSIT TO PROCESSING

Direct whole body gamma doses from the transferring of sludge through the pipes was also calculated
using the MICROSillELD computer code. The sludge contained inside the pipe was modeled using a
cylindrical source from the side. The cylinder was assumed to be 610 cm long and have a radius of
1.5 inches (3.81 cm). The worker was assumed to be standing 1 meter from the source. Note that
no credit was taken from the shielding provided by the double pipe.

$

The concentration inside the pipe is 50 pCilg which corresponds to 2.7E-05 Ci/cm' This value was .

calculated assuming the slurry is 90% water. The source was also allowed to decay for 5 years to
account for the daughter products. The isotopic breakdown is given in Table 8.1.

The stabilization mix for the Burn Pond sludge consists of 60 parts pozzolime*,40 parts flyash, and
'

100 parts sludge by weight. The resultant dose rate to the worker due to the sludge in transit to
processing is:

,

Dose Rate = 2.29 x 10* mrem /hr

.

O
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7.1.2 PLACEMENT OF SLUDGE AFTER PROCESSING

Exposure to the worker due to the sludge after processing was calculated using MICROSIIIELD
,

assuming a cylinder from the end geometry. Therefore, the concentration is (500)/2 = 250 pCi/g.
2This corresponds to 1.35E-04 pCi/cm . The same geometry and dimensions as for the sludge in pond

calculations were used.
i

The resultant dose rate to a worker standing at 1 meter from the source is:

Dose Rate = 8.4 x 104 mrem /hr

7.2 DOSE CALCULATION FOR SOIL REMOVAL UNDER NORMAL OPERATIONS

Dose due to soil removal operations include dose to the truck driver transponing the soil and dose to
the worker excavating the soil.

7.2.1 DOSE TO TRUCK DRIVER

For analysis purposes the highest concentration of soil C = 300 pCi/g was used. The estimated :
3 = 4.6 m . The mass of soil in the tmck bed was !

* 3volume of soil in the truck was V = 162 ft
determined as follows:

O where:
m=V p (7-2.1)

m= mass of soil
3p= bulk density of soil = 1.76 g/cm

Substituting into equation (8-2.1):

3 3 33 1.76 g/cm 1 x 10^ cm /m = 8.1 x 10' gm = 4.6 m -

The activity, A, of the soil material is:
4

A=mC (7-2.2)
A = (8.1 x 106 g)-(300 pCilg) = 2.43 x 10' pCi a

A = 2.43 x 10 3 Ci

; . The isotopes contributing to the dose are U238 and its progenies. The dose to the driver is calculated '

'

assuming that the truck bed is 8 feet in length,5 feet in width, and the soil is stacked 4.1 feet high.
The driver is 1 foot away from the soil material.

The MICROSillELD Computer Code was used to calculate the dose rate. The resultant dose rate is
'

32.6 x 10 mrem /hr.

-

,
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7.2.2 DOSE TO WORKER

The dose rate to the worker is calculated using the concentration in the soil times the dose conversion
factor (DCF). The concentration of the soil material, C = 300 pCi/g was used. The PDCF for U238 i

3(NUREG/CR-4370) for soil volume is 6.55 x 10' mremlyr per Ci/m .

.

Calculating the Dose Rate:

Dose Rate = C DCFw m,, (7.2-3)

) (10%m ) (6.55x10'*'#*I)
3

8 II
DoseRate = (300b) (1.76cm') ( 10*pCi 1m yr Cls8

Dose Rate = 34.58 *''"
yr

III

DoseRate =(34.58 "##")( 8760hr) = 4x10~8 "###yr hr

7.3 DOSE CALCULATIONS FOR SLUDGE TRANSFER UNDER ACCIDENT CONDITIONS q

This section presents the calculations for sludge pipe breaks into, during, and post processing.

.

7.3.1 PIPE BREAK INTO PROCESSING

7.3.1.1 External Exposure

For this scenario, it is assumed that a flexible pipe, with a 3-inch diameter carrying sludge (10%
content) and water (90% content) at a flow rate of 27 ft / min, breaks. It requires 3 minutes to stop |

3

the flow of the pipe. It is also assumed that the break occurs 20 ft from the pond containing a slurry
of 10% sludge with a concentration, C, of 500 pCilg.

The volume of the spill is determined assuming that the total volume spilled consists of 3 minutes of
flow and that the sludge in the pipe drains completdv.

(7-3.1)
V = (l)x( 4 )# _

V = (rh)(t) (7-3.2)
f

(7-3.3)V, = V, + Vf

where:

2V, = total volume (m )
3V, = volume of pipe (m )
2

Vr = volume of flow (m )
3m= flow rate (ft / min) = 27
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't
1= length of pipe (ft) = 20 ;

~

O d= diameter of pipe (ft) = 0.25 |

t= duration of spill (min) = 3 t
3p, = bulk density of sludge material (g/cm ) = 1.6 ;

Substituting into equations (8-3.1), (8-3,2), and (8-3.3) yields:
,

' 3 '2 {
x -

V, = (l)x( * ) = (20)( 2, ) = 9.82x10-2ft'

!,

I

V = (th)(t) = (1)(3) = 3yd' = 81ft' [f
:

Tota! Volume = V, = V,+ V, = 81fr' + 1.0ft' = 82p' = 2.2m' :

't
Since 10% of the mix is sludge material and the balance is water, the volume of sludge material, V,, !

is: ;

I
| V, = 0.10 V, (7-3.4)

*

V, = 0.10 2.2 m = 0.23 m) j5

The mass of sludge, m,, released is determined by:

O. .

m, = V, p, (7-3.6)
m, = (0.23 m')(1.6 g/cm 1 x 10 cm /m ) -|3 6 3 2

m, = 3.7 x 10' g ;
-t

The activity of the sludge, A, released is determined by: [

A= m, C (7-3.6)
A= (3.7 x 10' g)(500 pCi/g) = 1.9 x 108 pCi
A= 1.9 x 10d Ci ,

The total spil is assumed to have a constant depth of 0.25-inch. The radius of the spill is calculated
using the following equation: !

t

V, = h r r: (7-3.7) |
. !.

where: [
!
'

3V, = 2.31 m
h= depth of the spill (m) = 6.35 x 10' m

,

h

!
I

~ o ;
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%; Rearranging equation (8-3.7), the radius of the spill, r, is then equal to:

(/ -
,

J_ (7-3.8) .-

r=T nh ;

,,

f' 31'~
10.8mr= =

h (n)(6.35x10-3)

The above information was used as input to a MICROS 111 ELD' computer run, assuming that a :

worker was standing in the spill for 1 minute and a bystander was standing 100 feet away for 2 hours
from the center of the spill. :

!

The dose rates as calculated by MICROSIIIELD are:

Dose Rate = 3.95 x 10 5 mrem /hr imu,

Dose Rate = 8.01 x 10-7 mrem /hrw.

The total dose, II, to worker is calculated as follows:
i
'

11 = Duration Dose Rate (7-3.9)ma,

li = (1 min hr/60 min) - (3.95 x 105 mrem /hr) ,
'

11 = 6.6 x 10-7 mrem

The total dose,11, to bystander is calculated as follows:

11 = Duration Dose Rate % (7-3.10)
'

11 = (2 hr) - (8.01 x 107 mrem /hr) :
'

11 = 1.6 x 106 mrem
!

7.3.1.2 Internal Extiosure - Inhalation Dose

For inhalation doses, the evaporation rate of the sludge, E, was calculated as follows: ;

'

E (g/s) = 3.6 x 10 38 (M P/T) - u 78 R'" (7-4.11)'
,

where:

R= radius of spill (cm) = 1076
M= molecular weight of 1I 0 = 182

7P= vapor pressure of liquid at 20 C (dynes /cm )
T= temperature (*K) .

'The activity was for Uranium-238 and it was decayed for 5 years, therefore. the daughter and granddaughter
products were used in calculating results.
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P/T = @ 20'C = 79.6 ;

- u= wind velocity (cm/s) = 10 mph = 447 |

Substituting into equation (8-3.1 I) >

.

'

E = 3.6x10-80((18)(79.6))(447)a7s(1076)'8'
t

?

E = 32.35 8
k

3 :

!

Based on the Class (Y) dose conversion factor for U-238 published by the ICRP (1979) of 3.2 x 105 - ,

'
Sv/13q (1.2 x 10" mrem /Ci) and a standard breathing rate of 1.2 m'/hr, the dose rate to an individual
at the controlled access zone boundary would be: |

:

(1.62 x 10 i2 Ci/m')(1.2 x 10" mrem /Ci)(1.2 m'/hr) = 0.23 mrem /hr.
i

It is considered reasonable that the spill area could be covered with tarpaulins, soil or foam within -i

two hours, so the maximum dose received by this individual, who represents a non-radiation chemical f
plant worker, would be on the order of 0.5 mrem.

~7.4 DOSE cal,CULATION FOR SOII_ REMOVAL UNDER ACCIDENT CONDITIONS i

7.4.1 TRUCK FIRE ,

O Getting soil to burn is difficult unless the flammable agent is directly mixed with the soil.
Regardless, a partition coefficient of 102 (typical for IIEPA filter fires) and a very conservative x/Q
of 104 s/m' are assumed. It is also assumed that only the material at the surface of the pile in the .

'
2truck would be available for release. This area is estimated to be 300 ft The activity available for

release is the first 6 inches over the 300 ft area. The maximum soil concentration, C, is 300 pCi/g.2

,

The following is a description of how this dose was estimated. It was assumed that the diesel fuel ;

would mix with the soil so as to mobilize soil particles to the atmosphere. Since the truck might
catch fire during light wind conditions a very conservative x/Q of 10-2 sec/m' was used. The truck
was assumed to tip over leaving a pile 15 feet by 20 feet in size. It was also assumed that the truck
would carry 50 gallons of fuel which would spread over the surface. Because the transported soil
would be saturated clay, it is assumed that 90 percent of the fuel would run off and soak into
uncontaminated soil around the spill and 10 ' percent would soak into the contaminated soil, which has

~

a porosity of 0.3. Thus a layer approximately .22 cm thick would be saturated and could mobilize ;
during the fire.

It was assumed that a fire duration of one hour would be required to consume all of the fuel. The j
release rate would be;

-

3 12 |((457) (609) (.22)cm ) (1.9 g/cc) (300 pCi/g) (1 Ci/10 pCi) = 3.5 x 10-5 Ci/hr

t

O
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The concentration in air at the boundary would therefore be:

(3.5 x 10-5 Ci/hr) (t hr/3600 sec) (10-2 sec/m ) = 9.7 x 10-" Ci/m33
;

13ased on the same inhalation DCF used in the calculations in Section 7.3.1, the exposure rate can be '

estimated as:

3 3(9.7 x 10-" Ci/m ) (1.2 x 10" mrem /Ci) (1.2 m /hr) = 14 mrem /hr

7.4.2 TRUCK TIPPING
.

Determining the volume of soil, V, available for release:

V= Surface Area - Depth (7-4.1)
2V= (300 ft ) - (0.5 ft) .

V= 150 ft' = 4.248 x 10" cm3 ;

,

3Assuming that the bulk density, p, of the soil is 1.6 g/cm the total activity A, available for release
can be determined:

A= V pC (7-4.2) .

'
3 3A= (4.248 x 10^ cm ) - (1.6 g/cm ) - (300 pCi/g)

A= 2.0 x 10' pCi

Assuming that 0.1% of the activity is released over a 5 second period, the release ate wecid be:

Release Rate = 0.001 A/ Duration (7-4.3)
= (0.001 - 2.0 x 10' pCi) / 5 s
= 4.0 x 105 pCi/s

The concentration, C, would then be:
,

C= Release Rate x/Q (7-4.4)
(4.0 x 105 pCi/s) - (10d s/m ) i3=

34.0 x 10' pCi/m=

An individual inhaling this concentration would then be exposed to a dose rate of:
,

(7-4.5)
Dose Rate = C DCF Duration

~m. ,

= (40 pCi/m ) - (1.2 x 10" mrem /Ci)(1 Ci/10'2 pCi)(1.2 m /hr)3 3

= 5.76 mrem /hr

'

An individual inhaling this concentration for 30 minutes would then receive a dose of 2.9 mrem.
1

|

O
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; 7.4.3 TRUCK TIP OVER CLEAN-UP (SPILL CLEAN-UP) [
''

,
- '

The spilled soil would be covered with tarpaulins or foam within a half an hour of the occurrence so >

the maximum dose received by the individual at the controlled access zone would be less than 4 :

mrem. Response to the truck spill is expected to be faster than response to a pipe rupture since a ,

smaller area is involved. |
!

The worker dose from the cleanup activities would be similar to the dose received by workers during
'

the soil excavation since the DCF is based on activity per unit area, which is assumed to be the same j

for all soil. This would be 4 x 105 mrem /hr to the maximally exposed individual. !

7.4.4 DOSE TO WORKER FALLING ONTO COMPACTED SOIL |

'

The soil is assumed to be compacted 110% of the original density. Therefore, the concentration,
I

C,,,,,,ce. of the soil material is increased by 10% of its original concentration, C:

C,a = C + 0.10 C (7.4.6) !

C,w = 300 pCi/g + (0.10 300 pCi/g) = 330 pCi/g

If a worker falls onto the compacted soil, the dose rate would be: '

) (Y#* )(6.55x10
"'#* *') = 38"'#* I# IU

U) (1.76 cm'1( 10'2pCiIm yr Ci yr
# 4

DoseRate = (330
3

&
i

O :
Dose Rate = 4.4x10-3 *### |

hr i

!
Assuming it takes the worker one minute to stand up and leave the area of compacted soil, the total
dose to the worker would be:

,

.

Duration = 1 minute = 0.0167 hr
Total Dose = Dose Rate Duration (7-4.7) |

Total Dose = (4.4E-03 mrem /hr)(0.0167 hr) = 7.25 x 105 mrem

7.5 DOSE CALCULATIONS FOR SLUDGE PROCESSING UNDER ACCIDENT CONDITIONS

Three scenarios were considered for the sludge processing operations: a break in the transfer line,
break / opening in the pug mill mixer, and an explosion in pug mill mixer. The break in the transfer
line scenario is the same as the one discussed in Section 7.3.1.

7.5.1 BREAK / OPENING IN PUG MILL MIXER

For this scenario, it is assumed that a break or opening in the pug mill mixer occurs such that it
allows some sludge (if dried) to be discharged into the surrounding atmosphere. The flow rate of tue
pug mill mixer is 200 cubic feet per minute (com) and 0.5 ft' of sludge is discharged into a plume

|

O
over 15 minutes.
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- The maximum sludge concentration is 500 pCi/g for the Burn Pond studg' es. Since the reagent weightD

_- proportions for the Bura Pond stabilization mixture results in equal amounts (by weight) of sludge and
reagents, the concentration in the pug mill mixer is calculated to be 250 pCi/g (calculated in Section i

7.1.3).
i

The volume spilled onto ground is calculated assuming that it takes the operators 30 seconds to !
'

recognize the break and shut the line to the pug mill mixer. It is also assumed that the sludge in the
mixer empties completely to the ground outside.

Volume of spill = 200 ft'/ min 0.5 min
= 100 ft3

1

According to this scenario,0.5 ft) of the spill is dry enough to be sent into a plume, therefore the
activity, A, of the plume is:

i
A=CpV, (7-5.1)

where:
C= concentration of sludge = 250 pCi/g
p= bulk density of the sludge = 100 lb/ft$ = 4.54 x 10' g/ft) :

2V, = volume of sludge sent into plume = 0.5 ft

Substituting into (8-5.1)
?

A= (250 pCitg) - (4.54 x 10' g/ft') - (0.5 ft))
'

A= 5.7 x 10* pCi

The release rate to the atmosphere, assuming all 0.5 ft) enters the plume is calculated as follows: <

iRelease Rate = Activity / Duration
Duration.= 15 minutes = 900 s
Release Rate = .5.7 x 1(f pCi/900 s = 6.3 x 10' pCi/s j

The airborne concentration. C , is determined using the following equation:

C, = Release Rate x/Q (7-5.2) J

!

7.5.1.1 Dose <( Worker |

For the worker in the immediate area of the break, the atmospheric dispersion, x/Q, is assumed to be
210 , therefore C, is:

|
2 3 2 'C, = (6.3 x 10' pCi/s) - (10 s/m ) = 63 pCi/m

The 50-year effective whole body dose equivalent, II, received by an individual is:

Dose Rate = C, DCF (7-5.3)
11 = Dose Rate - Duration (7-5.4)-

O
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The dose conversion factors used are given below: ;

Reference Used Exposure and Isotope DCF ,

t

ICRP 30 inhalation 1.2 x 10" (mrem /Ci)
U23 + Daughters

'

NUREG/CR4370 Immersion 9.3 x 10-8
U238 + Daughters (mrem /hr per pCi/m')

Assuming that it takes 1 minute to see the break and leave the area quickly, the dose,11 . , would
be:

For inhalation: Dose Rate = (63 pCi/m )(1.2 x 10" mrem /Ci)(1.2 m /hr)(1 Ci/10i2 pCi)3 2

Dose Rate = 9.1 mrem /hr
Il = (9.1) - (1.67 x 102 hr) = 1.52 x 10 8 mremmi,

,

For immersion: Dose Rate = (63) - (9.3 x 10') = 5.9 x 10'' mrem /hr
3lime,,, = (5.9 x 10 ') - (1.67 x 10-2 hr) = 9.8 x 10 mrem

,

Total Dose = 1.52 x 10' + 9.8 x 10' = 1.62 x 10' mrem

7.5.1.2 Dose to Bystander

For the bystander 100 feet away from the break, the atmospheric dispersion, x/Q, is assumed to be
104, therefore C, is:

3C, = (63 x 10' pCi/s) - (104 s/m') = 0.63 pCi/m

Assuming the individual remains at the boundary of the hot zone for 2 hours before the tarps are
placed, covering the spill for cleanup, the dose rate would be:

For inhalation: Dose Rate = (0.63 pCi/m )(1.2 x 10" mrem /Ci)(1.2 m /hr)(1 Ci/10i2 pCi)3 3

Dose Rate = 0.091 mrem /hr

11% = (0.091) - (2) = 0.18 mrem

For immersion: Dose Rate = (0.63) - (9.3 x 103) = 5.9 x 10-3 mrem /hr

11, = (5.9 x 10 ) - (2) = 1.17 x 10-23 mrem3 ,

Total Dose = 0.18 + 1.17 x 102 = 0.2 mrem

O !
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7.5.2 PUG MILL MIXER EXPLOSION ;

-

For this scenario, it is assumed that a fire has occurred which caused an explosion in the pug mill
mixer. The explosion causes the mixture of reagents and sludge to be discharged into the j

atmosphere. 5 cubic yards of material is spilled from the mill and 5 cubic feet of material is '

discharged into the air from the force of the explosion. It is unlikely that the mixture with a high !

moisture content will enter a plume, therefore a partition coefficient of 10-2 (typical of HEPA filter

fires) was assumed. .

:

!As calculated in the pug mill mixer break, the maximum sludge concentration, C, is 250 pCi/g.
|

There are two contributing factors to the pug mill explosion scenario, the exposure due to the large
quantity of spilled material and the exposure due to the airborne material.

;

The activity of the spilled sludge is calculated to determine the effects of the spilled material using the -

following equation:

A, =CpV (7-5.5) !

where: '

A, = activity of spilled sludge material (pCi)
p= bulk density = 100 lbs/ft' = 1.61 x 10' g/m' ,

V = volume of spill = 5 yd' = 3.82 m'
C = sludge concentration = 250 pCi/g

IA,= (250 pCi/g) - (1.61 x 10' g/m ) - (3.82 m') = 1.54 x 10' pCi3

Although it is highly unlikely that the material will enter the atmosphere due to the moisture content
of the sludge, the partition coefficient is assumed to be 10-2, which is typical for IIEPA filter fires. ,

This assumes that 1 % of the activity from the spill enters the atmosphere. The activity is assumed to
|be released over a 2-hour period, therefore:

i(A,) (PartitionCoeficient) gy_ggy
Duration

>

ReleaseRate = (1.54x10'pCi) (0.01) = 2,100PC# - '

7200s s *

!

The airborne concentration is calculated as follows:
9

C,= Release Rate - (x/Q), (7-5.7) i

!

where: ;
!
!

C,= airborne concentration of sludge material at location of "i" individual (pCi/m') .;

- (x/Q), = atmospheric dispersion value at location of "i" individual (s/m') |
-

.
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= 102 for the worker i
%~-

. = 104 for the bystander-

t

For the worker: ,

,

3 3C.,u, = (2100 pCi/s) - (102 s/m ) = 21 pCi/m
,

For the bystander:

Cw= (2100 pCi/s) - (104 s/m ) = 0.2 pCi/m |
2 3

The effects of the airborne material are determined using the following equation: j

A, = C p V (7-5.8).

where:

A, = activity of airbome sludge material (pCi) i

p= bulk density = 100 lbs/ft) = 1.61 x 106 g/m'
V= volume of spill = 5 ft3 = 0.142 m2
C= sludge concentration = 250 pCi/g

Substituting into equation (8-5.8):
,

O A, = (250 pCi/g) - (1.601 x 106 g/m ) - (0.142 m ) = 5.7 x 10' pCi -3 3

td '.,

.

Assuming that the release from the explosion is instantaneous and 1 % of the airborne contaminated
sludge is fine enough to remain suspended in a cloud of contamination, the airborne cloud released
would then have an activity of 0.01 A., which is 6.82 x 105 pCi. }

The airborne concentration, C., due to the " cloud" of material is assumed to affect only the . worker.
This " cloud" is assumed to have dispersed to a low concentration, so that only the contamination due ;

'

to the spilled material will affect the bystander. The " cloud," due to the force of the explosion, is
assumed to cover a volume equivalent to a cube 50 feet in height,50 feet in width, and 50 feet in
length. The " cloud" volume, V , is 125,000 ft (3540 m'). Therefore:$

C ,, = (l % A.) ! V. (7-5.9)
C.,u, = (5.7 x 105 pCi) / (3540 m ).= 161 pCi/m'3

The dose, H received by an individual is given by: 1

H = Dose Rate Duration (7-5.10) - ,

and

'

Dose Rate = C, DCF - (7-5.11)

. The DCFs used in this scenario are the same as those used in Section 7.5.1.
:

.
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~ 7.5.2.1 Dose to the Worker

For the worker, it is assumed that the worker remains 10 seconds in the contaminated cloud,
'

breathing while immediately leaving the explosion area.

2The airborne concentration seen by the' worker would be the total of 21 pCi/m due to the spill and ;

3 2161 pCi/m due to the " cloud", which is 182 pCi/m . - The duration is 10 seconds (2.78 x 105 hr).

For inhalation the dose rate is: ,

3 3Dose Rate = (182.4 pCi/m )(1.2 m /hr)(1.2 x 10" mrem /Ci)(1 Ci/10'2 pCi) j
.

Dose Rate = 26 mrem /hr
,

ii.,u, = 26 (2.78 x 10 ) = 7.3 x 102 mrem8

For immersion the dose rate is: -

1
3 3 3Dose Rate = (182 pCi/m ) - (9.3 x 10 mrem /hr per pCi/m ) = 1.69 mrem /hr

li ,,u, = (1.69) - (2.78 x 10 ) = 4.7 x 105 mrem3

'

-Total Dose Rate = 26 + 4.7 = 27.7 mrem /hr

Total Dose = 7.3 x 102 + 4.7 x 10 2 = 7.7 x 10-2 mrem |

7.5.2.2 Dose to Bystander
i

For the bystander, it is assumed that the individual remains at the boundary of the hot zone for 2 |

hours before tarps cover the spill. The airborne concentration seen by the worker would be the total '

of 0.2 pCi/m' due to the spill and assuming a x/Q of 102,1.6 pCi/m for the cloud which is 1.83

ipCi/m .
r,

For inhalation: Dose Rate = (1.8 pCi/m )(1.2 x 10" mrem /Ci)(1.2 m'/hr)(1 Ci/10i2 pCi)3

Dose Rate = 2.6 x 10' mrem /hr )
,

iip, = (2.6 x 10') - (2) = 5.2 x 108 mrem
.

For immersion: Dose Rate = (1.8 pCi/m')(9.3 x 10-2 mrem /hr per pCi/m') !

Dose Rate = 1.7 x 102 mrem /hr ;

11%, = (1.7 x 102) - (2) = 3.4 x 102 mrem

Total Dose Rate = 2.6 x 108 + 1.7 x 102 = 2.8 x 10' mrem /hr e

:

Total dose = 5.2 x 10 ' + 3.4 x 102 = 5.5 x 10 8 mrem

O !
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- TABLE 4-1

SLUDGE AND BINDER AGENT MIXTURE SUMMARY

- Application
Sludge Source . Binder Agent Percentage Volume Increase'(%)

|
Burn Pond Gypsum 25 % 98 %

Soil 100 %

Celite/Deepwell Pond Gypsum 25 % 145 %

Soil 100 %

V-1 Pond Gypsum 25 % 100 %

Soil 100 %

By Weight of sludge.

O ;

i

5

i

O
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TABLE 7-1

SOURCE TEIOl USED IN SLUDGE TRANSFER CALCULATIONS

Sludge in Pond Sludge in Transit ' Processed Sludge Placement

Curies ~ pCi/cc Curies pCi/cc Curies pCi/cc -

Pa-234 2.8E-06 2.4E 07 1.2E-09 4.3E-08 3.lE-06 2.6E-07

Pa-234m 1.8E-03 1.5E-14 7.5E-07 2.7E-05 1.9E-03 1.6E-04

Th-230 5.4E-13 4.6E-14 2.3E-16 8.3E-15 5.9E-13 5.0E-14

Th-234 1.8E-03 1.5E-04 7.5E47 2.7E-05 1.9E-03 1. 6E-04.

U-234 2.4E-08 2.1E-09 1.0E-Il 3.8E-10 2.7E-08 2.3E-09

U-238 1.8E-03 1.5E-04 7.5E-07 2.7E-05 1.9E-03 1.6E-04

t
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- ANALYSIS OF LONG TERh1 RADIOLOGICAL Ih1 PACTS I

ON-SITE DISPOSAL -|
'

MIXED WASTE POND CLOSURE PROJECT .

BPC CIIEhIICALS, INC.
LIhlA, OIIIO

1.0 INTRODUCTION

This document presents the methodology and results of a pathway analysis to estimate the long term
radiological impacts which might be anticipated from the on-site disposal of radiologically mixed
waste as part of the subject project. The document is submitted in support of the BP Chemical Inc.
(BPC), formerly called the Vistron Corporation, application for on-site disposal pursuant to Section
20.302 of 10 CFR Part 20.

The BPC site contains facilities and areas previously contaminated with low-levels of depleted
uranium (DU). The presence of radioactive material is attributable to the production of Acrylonitrile
using a catalyst material containing DU. The material contaminated by the DU is also considered a
hazardous was<e under the Resource Conservation and Recovery Act (RCRA) based on its source or
chemical composition. As such the disposition of the material is regulated by both the U.S. Nuclear
Regulatory Commission (USNRC) and the Ohio EPA under authorization of the USEPA. The action
which is evaluated in this report is considered disposal under NRC regulations and closure under
USEPA and OEPA regulations. Since this report addresses the NRC's authority, the term disposal
will be used.

'

Materials to be disposed on-site consist of sludge initially contained in four surface impoundments,
herein after called ponds. The sludge and contaminated soil beneath will be removed _ from the ponds.
Lined closure cells will be constructed on-site in the pond areas. The sludge will be solidified and ,

placed into the cells along with contaminated soil. The cells will then be capped. Following the
completion of closure, the cells will be monitored by BPC in accordance with OEPA requirements.

2.0 OBJECTIVE

The objective of this pathway analysis is to evaluate the long term radiological consequences of the
on-site disposal.

3.0 DISCUSSION

in order to assess the radiological consequences of the proposed action, several scenarios were
investigated:

1) No action
2) Close the ponds with the waste-in-place
3) Disposal at an existing commercial disposal site
4) On-site temporary storage followed by off-site permanent disposal
5) Treatment to remove hazardous constituents and disposal at a commercial LLRW site
6) Waste stabilization and shallow land burial in RCRA designed disposal cells

O
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Scenarios 1 through 5 comprise alternatives which were investigated earlier (references Section 2.0 of;

- the License Application text) and found to be unacceptable from a regulatory standpoint. Therefore q
they will not be discussed here. This report only addresses Scenario 6. i

"

;
'

The analysis of the sludge within the cells (Scenario 6) considered the long term breakdown of the
cover system, liner, and stabilized waste form. This includes the loss of recognizability of the waste !

form. |
,

The RESRAD computer code Version 5.03 was used to perform the calculations. RESRAD is a code -|
developed by the Department of Energy for the assessment of impacts of residual radioactive soil :

contamination following decontamination. RESRAD calculates the dose to the maximally exposed .
1

individual due to the various pathways (water, direct, inhalation, etc.) at various times. Details of the j
RESRAD code have been provided in previous reports which are included in the list of references at *

the end of this document. '

;

Since the RESRAD computer code used does not allow for the simulation of more than one !
contaminated zone at a time, the dose calculations had to be broken down into three parts: ;

!
1) contribution due to the stabilized sludge from the Burn Pond (bottom layer) |

2) contribution of the stabilized sludge from the Deepwell, Celite and V-1 Ponds (middle !
layer) 'I

?

3) residual contaminated soil (top layer - under the cover) {
O The following section describes the three parts analyzed. ;

3.1 DOSES RESULTING FROM STABILIZED SLUDGE AND SOIL,IN THE CLOSURE CELIJ {
;

The planned option for closure of the pond areas is the stabilization of the sludge and subsequent i
placement, together with contaminated soil, in engineer-designed cells. }

:

Note that for this scenano the stabilized sludges and contaminated soil were modeled as three layers.
This was considered a reasonable assumption because of the stabilization processes. ' The total volume i

of stabilized sludge and soil to be placed into the cells were used to determine the masses of the cell.

The simulation was performed assuming that the stabilized Burn Pond Sludge would be placed first,
with the stabilized Deepwell, Celite, and V-1 Sludges then placed on top of them. Finally, the
residual soils and cover would be placed on top. This is depicted schematically on Figure 1 and as it

3will appear in the cell in Figure 2. The cover material is assumed to have a density of 1.73 g/cm
and a thickness of 5 ft (1.5m). The cover is assumed to erode at a rate of 1.5 E-03 m/yr. Additional
data used in the calculations are given in Appendix A (attached). o

i

To compute the doses received by the maximally exposed individual, and to be consistent with cell
design, the layers are considered individually. The stabilized sludge layers were modelled and the
results presented in Tables I and 2. The maximum exposures occur as the cap erodes and the waste
is exposed. The cell is assumed to consist of the 1.5 meter RCRA cap,2.7 meters of residual soil,
1.95 meters of stabilized Deepwell, Celite, and V-1 Pond sludge, and 1.62 meters of stabilized Burn

'
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Pond sludge. The maximum exposure pathways are due to direct exposure to the waste, inhalation of-

dust from the waste and ingestion of plant matter grown on the cell. Also, because the area to be ;
-- covered by the cells is greater than 100 square meters, RESRAD models and the cells are as one

area.
!

Table 3 presents the doses that are a result of the soils placed over the stabilized sludge. The .j
exposure pathways are due to direct exposure to the soils, inhalation of dust from the soila and '}
ingestion of plant matter grown on the cell.

Table 4 presents the sum of the doses to the maximally exposed individual as a result of the cells.
The exposures after 1,000 years are estimated to be 5.56 x 10' millirem per year. This is assuming
that no maintenance activities occur and the cover erodes at 0.15 centimeter per year. 1

1

4.0 CONCLUSIONS

The results of the long term impacts indicate that the total maximum anticipated dose from the !

stabilized sludge and soil contained in the cells after 1,000 years is lower than 10 mrem /yr. f
I

oOo i

The following are attached to and complete this document:

1.IST OF REFERENCES !
i

O Table 1 - Results of Stabilized Burn Pond Sludges for all Pathways j

Table 2 - Results of Stabilized Celite, Deepwell and V-1 Pond Sludges for all Pathways
~

Table 3 - Results of Soils for all Pathways
Table 4 - Results of all Stabilized Sludge and Soils for all Pathways

,

Figure 1 - Schematic Diagram of Residual Soil Contamination Model
,

Figure 2 - Typical Cross Section of Closure Cell

Appendix A - Detailed input Data for the RESRAD Code

i
.

|

:

I

!

O i
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TA8LE 1
RESULTS OF STABILIZED 8 URN POND SLUDGES FOR ALL

PATHWAYS

Total Uranium (U-234, U-235 and U-238) (mrem / year)

L J

YEAL_S

O 1 10 100 200 400 500 600 800 1000

WATER
INDEPENDENT
GROUND 0 0 0 0 0 0 0 0 1.05E-33 1.53E-32
DUST 0 0 0- 0 0 0 0 0 0 0
RADON O 1.03E-14 2.50E-12 1.75E-09 1.40E-08 1.18E-07 2.37E-07 4.25E-07 1.09E-06 2.33E-06
PLANT 0 0 0 0 0 0 0 0 0 0
MEAT 0 0 0 0 0 0 0 -0 0 0
MILK 0 0 0 0 0 0 0 0 0 0
SOIL 0 0 0 0 0 0 0 0 0 0

~ WATER
DEPENDENT

WATER 0 0 0 1.32E-02 3.24E-02 7.38E-02 9.54 E-02 1.17E-01 1.61 E-01 - 2.05 E-01 .

FISH 0 0 0 3.69E-04 1.03E-03 2.95E-03 4.10E-03 5.29E-03 7.82E-03 1.04E-02
RADON O O 'O 8.65E-11 - 6.19E-10 - 8.13E-09 2.37E-08 5.73E-08 2.17E-07 5.74E-07
PLANT 0 0 0 1.01 E-03 2.49E-03 5.68E-03 7.34E-03 9.01 E-03 1.24E-02 1.58E-02
MEAT O O O 6.69E-05 1.68E-04 4.26E-04 5.72E-04 7.25E-04 - 1.04E-03 1.36E-03
MILK 0 0 0 2.56E-04 6.18E-04 1.34 E-03 1.09E-03 2.06E-03 1.85E-01 3.48E-03

TOTAL 0 1.03E-14 2.5E-12 1.49E-02 3.67E-02 8.42E-02 1.09E-01 1.34 E-01 3.67E-01 2.36E-01

1

. , _. - - - - . -_. . . - _ _ - . _ . . .



.

r 3

TABLE 2
RESULTS OF STABILIZED CELITE, DEEPWELL AND V-1 POND

SLUDGES FOR ALL PATHWAYS

Total Uranium (U-234, U-235 and U-238) (mrem / year)

% )

YEARS

O 1 10 100 200 400 500 600 800 1000

WATER
INDEPENDENT
GROUND 3.55E-25 3.60E-25 4.07E-25 1.39 E-24 5.43 E-24 8.37E-23 3.29E-22 1.29E-21 2.00E-20 3.08E-19
DUST 0 0 0 -0 0 0 0 0 0 0
RADON O 2.53E-14 6.15E-12 4.36E-09 3.52E-08 3.01 E-07 6.12E-07 1.10E-06 2.87E-06 6.22E-06
PLANT 0 0 0 0 0 0 0 0 0 0
MEAT 0 0 'O 'O O O O O O O

MILK 0 0 0 0 0 0 0 0 0 0
SOIL 0 0 0 0 0 0 0 0 0 0

WATER
DEPENDENT

WATER 0 0 0 3.89E-03 1.01 E-02 2.36E-02 3.07E-02 3.80E-02 ' 5.27E-02 6.77E-02
FISH 0 0 0 1.08E-04 3.03 E-04 9.11 E-04 1.71 E-03 1.71 E-03 2.59E-03 3.54E-03
RADON O O O 2.18E-11 1.91 E-10 2.07E-09 1.43E-08 4.24E-07 5.81 E-08 . 1.63E-07
PLANT 0 0 0 2.99E-04 7.79E-04 1.82E-03 2.92E-03 ' 1.94E-07 4.06E-03 5.21 E-03
MEAT 0 0 -0 1.98E-05 5.17E-05 1.33E-04 2.33E-04 3.65E-08 3.42E-04 4.55E-04 '
MILK 0 0 0 7.56E-05 1.95E-04 4.32E-04 6.68E-04 7.72E-08 9.02E-04 1.14E-03

TOTAL 3.55E-25 2.53E-14 6.15E-12 4.39E-03 1.14E-02 2.69E-02 3.62E-02 3.97E-02 6.06E-02 7.81E-02 '

,

2
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TABLE 3
RESULTS OF ALL STABILIZED SOILS FOR ALL PATHWAYS

Total Uranium (U-234, U-235 and U-238) (mrem / year)

R j

YEARS

0 1 10 100 200 400 500 600 800 1000

WATER
INDEPENDENT
GROUND 2.77E-11 2.81 E-11 3.25E-11 1.36E-10 6.70E-10 1.62E-08 7.98E-08 3.93E-07 9.51 E-06 2.30E-04
DUST 0 0 0 0 0 0 0 0 0 0
RADON O 9.36E-14 2.28E-11 1.64 E-08 ' O O O 4.19E-06 1.01 E-05 2.04E-05
PLANT 0 0 0 0 0 0 0 0 1.09E-01 2.16E-01
MEAT 0 0 0 0 0 0 0 0 1.32E-03 2.63E-03 -
MILK 0 0 0 0 0 0 0 0. 2.61 E-06 5.19E-03
SOIL 0 0 0 0 0 0 0 0 0 0

WATER
DEPENDENT

WATER 0 0 0 7.80E-04 2.20E-03 5.27E-07 6.92E-03 8.63E-03 1.22E-02 1.58E-02
1 - FISH 0 0 0 2.16E-05 6.31 E-05 1.94E-04 2.85E-04 ' 3.86E-04 6.21 E-04 8.66E-04 .

RADON O O O 4.72E-12 4.44E-11 4.14 E-10 1.02E-09 2.42E-09 1.04E-08 3.14E-08
PLANT 0 0 0 ' 6.00E-05 1.69E-04 4.05E-04 5.32E-04 6.64E-04 9.37E-04 1.22E-03
MEAT 0 0 0 3.95E-06 1.12E-05 2.91 E-05 4.02E-05 5.25E-05 7.94E-05 1.08E-04
MILK - 0 0 0 1.52E-05 4.26E-05 ' 9.74E-05 1.25E-04 1.52E-04 2.07E-04 2.61 E-04
TOTAL 2.77E-11 2.82E-11 5.53E-11 ' 8.81 E-04 2.49E-03 7.27E-04 7.90E-03 9.89E-03 1.24E-01 2.42E-01

'3
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TABLE 4
RESULTS OF ALL STABILIZED SLUDGE AND SOILS FOR ALL

PATHWAYS

Total Uranium (U-234, U-235 and U-238) (mrem / year)

\ J

YEARS

0 1 10 100 200 400 500 600 800 1000-

WATER
INDEPENDENT
GROUND 2.77 E-11 2.81 E-11 3.25E-11 1.36E-10 6.70E-10 1.62E-08 7.98E-08 3.93E-07 9.51 E-06 2.30E-04
DUST 0 0 0 0 0 0 0 0 0 0
RADON O 1.29E-13 3.15E-11 2.25E-08 1.83E-07 1.59E-06 3.26E-06 5.72 E-06 1.41 E-05 2.90E-05
PLANT 0 0 0 0 0 0 0 0 1.09E-01 2.16E-01
MEAT 0 0 0 0 0 0 0 0 1.32E-03 2.63E-03

MILK 0 0 0 0 0 0 0 0 2.61 E-06 5.19E-03
SOIL 0 0 0 0 0 0 0 0 0 0

WATER
DEPENDENT
WATER 0 0 0 1.79E-02 4.47E-02 9.74E-02 1.33E-01 1.64E-01 2.26E-01 2.89E-01
FISH 0 0 0 4.99E-04 1.40E-03 4.06E-03 6.10E-03 7.39E-03 1.10E-02 .1.48E-02 -
RADON O O O 1.13E-10 8.54E-10 1.06E-08 3.90E-08 ' 4.84 E-07 2.86E-07 7.68E-07
PLANT 0 0 0 1.37E-03 3.44 E-03 7.91 E-03 1.08E-02 9.67E-03 1.74E-02 2.22E-02
MEAT 0 0 0 9.07E-05 2.31 E-04 5.88E-04 8.45E-04 7.78E-04 1.46E-03 1.92E-03
MILK 0 0 0 3.47E-04 8.56E-04 1.87E-03 1.88E-03 2.21 E-03 1.86E-01 4.88E-03

TOTAL 2.77E-11 2.82E-11 6.40E-11 2.02E-02 5.06E-02 1.12E-01 1.53E-01 1.84E-01 5.52E-01 5.56E-01

4
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APPENDIX A
,

-!

DETAILED INPUT DATA FOR TIIE RESRAD CODE i

i

The following is a synopsis of the site specific data inputs used in RESRAD for the BP Chemicals,
Inc., Lima Ohio site. .

The data used in RESRAD are derived from the materials available at the time of the code runs.
;

Where data were not available for specific inputs, a conservative number was used to get the
maximum output from RESRAD. In this fashion, the maximum exposure rates would be obtained. :

,
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I
J

r' CLOSURE CELL

k
RESRAD Version 5.03 !

,

Contaminated Zone Area (m ) 13,828 m . ;2 2

1

Total area encompassing the V-1, Celite and
Burn Cells

'

Thickness (m) 1.62-meters. Thickness of Burn Pond ;

stabilized sludge in the closure cell '

i

1.95-meters. Thickness of stabilized Deepwell,-
Celite, and V-1 stabilized sludge in closure
cell

;,

2.7-meters. Thickness of soils in the closure .i

cell

ength Parallel to Aquifer (m) 266 m -|

Longest dimension parallel to bedrock aquifer.
!From Project Drawing.
;

.

10 mrem /yrRadiation Dose Limit

Comparison number 25 mrem /yr is an EPA
limit for exposure to public after release '

40 CFR 191.03

Times for Calculations 1 Year
10 Years

.|100 Years
200 Years !

400 Years
500 Years ;

!600 Years
800 Years

!1,000 Years

Principal Radionuclides U-238
U-235
U-234 ;

O !
i

a

_..
_ _



CLOSURE CELL
.

Stabilized sludge (Burn Sludge)
120.5 pCi/g - U-238
3.0 E-01 pCi/g - U-235
6.0 E-04 pCi/g - U-234

Tots) Deple:nd Uranium Activity (pCi/g) Stabilized sludge (Deepwell, Celite & V-1
Sludge)

39.5 pCi/g- U-238
9.9 E-02 pCi/g - U-235
2.0 E-04 pCi/g - U-234

Stabilized soil

9.1 pCi/g - U-238
2.3 E-02 pCi/g - U-235
4.6 E-05 pCi/g - U-234-

Isotopic activities based upon ratios given on
Table 2-1 of the DOE Health Physics Manual
for Good Practices for Uranium Facilities -

| Cover Depth (m) 1.5 m
RCRA design closure cell cap

3Density of Cover Material (g/cm') 1.73 g/cm

Cover Erosion Rate (m/yr) 1.05 E-03 m/yr

i 3Contaminated Zone Density (g/cm ) 1.75 g/cm Density of stabilized sludges

22.08 g/cm Density of stabilized soils

Contaminated Zone Erosion Rate (m/yr) 0.001 m/yr for the stabilized sludges

Contaminated Zone Total Porosity 0.42

Table 2.1.4.1 from Mercer, Rao, Thomas, and
Ross,1982. (See Reference section of this
report). This is the average porosity given for-
clay soil

O

. - . . .
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C L.O S U R E C E L L

-.O Contaminated Zone Effective Porosity 0.06 i

:

T;.ble 2.1.6.1 from Mercer, .Rao, Thomas, and i

Ross,1982. (See Reference section of this
Ireport)
t

This is the average value for specific yield of 1
iclay which is assumed to equal to effective

porosity and the waste is assumed to have clay :
!type properties (conservative)

0.06

Table 2.1.6.1 from Mercer, Rao, Thomas, and
Ross,1982. (See Reference section of this
report)

.

?

This is the average value for specific yield of
clay which is assumed to equal to effective y
porosity and the waste is assumed to have clay
type properties (conservative)

O' Contaminated Zone Hydraulic Conductivity 0.03 m/yr
(m/yr) :

Taken from the .Bowser-Morner study done on ,

1the samples of clay soil from the site (pp.1-
11, Appendix 2, of the Project Closure Plan). ;

Waste is assumed to resemble clay soils -
:

Contaminated Zone "B" Parameter 10.40

Highest value of Table E.2 in the RESRAD
Manual. This value is the closest to the sub-
surface soil being evaluated ,

!

Evapotranspiration Coefficient 0.01
'

,

RESRAD default value
:

Precipitation (m/yr) 0.898 m/yr -|

Published data obtained from National Weather :

Service

;

Irrigation Rate (m/yr) 0.2 m/yr j

- RESRAD default
.

|

1

-_ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ - . -
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,

,

~ CLOSURE CELL
'

..

Irrigation Mode 0

Overhead for the area. No artificial irrigation
,

used in this area for farms

i
Runoff Coefficient 0.6g

Appendix E of RESRAD manual

Water Shed Area (m ) 1.0 E+06 m22

RESRAD default ,

i
Saturated Zone (Aquifer) Density (g/m ) 1.6 g/cm)

|
3

;

RESRAD default - |
1

Saturated Zone Total Porosity 0.42 r

!

Table 2.1.4.1 from Mercer, Rao, Thomas, and !

'

Ross,1982 (See References section of this
report). This is the average porosity given for
clay soil

Saturated Zone Effective Porosity 0.06

Table 2.1.6.1 from Mercer, Rao, Thomas, and
Ross,1982. (See Reference section of this -
report)

This is the average value for specific yield for
clay soils, where specific yield is assumed to

,

be equal to effective porosity.

'

Saturated Zone Ilydraulic Conductivity (m/yr) 0.16 m/yr

From Section E of the RCRA, Part "B",
Permit Application (pp E-8).

Saturated Zone liydraulic Gradient (m/m) 0.02 m/m ;

RESRAD default

Distance from Surface to Water Table (m) 7.0 m
.

!

Total depth from the base of the cell to the .

groundwater table

.

~ - - - - . . . _ .
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!

CLOSURE CELL

'

Water Table Drop Rate (m/yr) . O m/yr

Actually has risen over the last 20 years, f
From the Partition Narrative in the RCRA Part
"A" Permit Application, pp 5-8

Well Pump Uptake Depth (below H O Table) 47.76 m ;2

(m)
'

Top elevation of Lockport Dolomite Bedrock
formation, of which the source aquifer is !

located; pump is now at 250' below-grad, i

however assume pump is turned off and the 3

elevation of water table raises to the top of the ';
bedrock ;

Nondispersion Model Used 0

# of Unsaturated Zones 1

Zone 1 Thickness (m) 7.0 m j
.',

Uncontaminated-unsaturated zone thickness !
;

.

Zone 1 Soil Density (g/cm ) 1.60 g/cm |
3 3

-

,

IUncompacted clay density
,

Zone 1 Total Porosity 0.42
i

Table 2.1.4.1 from Mercer, Rao, Thomas, and
Ross,1982, (see Reference section of this ,

report)_ :

Zone 1 Effective Porosity 0.06
,

1

Table 2.1.6.1 from Mercer, Rao, Thomas, and i

Ross,1982, (see Reference section of this i
'

report)

Zone 1 b Parameter 10.40

RESRAD, Appendix F, Table E-2, pp 170
,

Zone I flydraulic Conductivity (m/yr) 0.03 m/yr

Bowser-Morner Geological /Hydrogeological '
Study, Appendix 1, pp 6-15 of the project
Closure Plan :

1

l
i

,, , . ._- - _ _ _
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CLOSURE CELL;O >

Distribution Coefficients for U-234
.

Contaminated Zone (cm'/g) 4400 (cm*/g)
:

RESRAD, Appendix E. Table E-5, pp 174,
for uranium, pH = 6.5 -

Unsaturated Zone 1 (cm'/g) 10 (cm'/g)

Unsaturated Zone 2 (cm*/g) 10 (cm*/g)

Saturation Zone (cm'/g) .50 (cm /g)3

Default values ,

Leach Rates (/yr) 0 (/yr)

RESRAD calculates the leach rates based upon }
the distribution coefficients of the j
contaminated zone

.

r

O. .

,

!
,t

!

i

5

!

!
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l
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.
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CLOSURE CELL:

.
-.

,

!

Distribution Coefficients for U-235

. Contaminated Zone (cm'/g) 4400 (cm'/g)
|

RESRAD, Appendix E, Table E-5, pp 174, .;
for uranium, pli = 6.5 |

Unsaturated Zone 1 (cm'/g) 10 (cm'/g) |

Unsaturated Zone 2 (cm'/g) 10 (cm'/g)

3 3Saturation Zone (cm /g) 50 (cm /g)
,

Default values'
,

!

Leach Rates (/yr) 0 (/yr)

RESRAD calculates the leach rates based upon
the distribution coefficients of the ~!.
contaminated zone ,

,

'

O
u

:

!

i

r

i

I

;.

'
.

i
'

|

|

O- 1

|
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CLOSURE CELL ,

.,

,

: - Distribution Coefficients for U-238 j

Contaminated Zone (cm /g) 4400 (cm /g) |
3 3

RESRAD, Appendix E. Table E-5, pp 174. !

For uranium, pH = 6.5

3 3Unsaturated Zone 1 (cm /g) 10 (cm /g) ,

3 3 IUnsaturated Zone 2 (cm /g) 10 (cm /g)
:

3 3Saturation Zone (cm /g) 50 (cm /g) ,

r

!

Default values
,

Leach Rates (/yr) 0 (/yr)
!

RESRAD calculates the leach rates based upon -|
the distribution coefficients' of the
contaminated zone

O

a
I
.

6

8

!
'

J' )
)

!

.;
.

1

-I

;O l,

9

9

_ - - . - - - - _ . _ , _ . . . . . . , . ;



- - - . . . - ~. - .. . .

4

!
<

CLOSURE CELL ;

)
'.

'

Distribution Coefficients for Ac-227 ;

:
2 2Contaminated Zone (cm /g) 20 (cm /g) ;

)

RESRAD Default
.

Unsaturated Zone 1 (cm'/g) 20 (cm /g) . ;
3

2 3Unsaturated Zone 2 (cm /g) 20 (cm /g) '

RESRAD Default

3Saturation Zone (cm /g) 20 (cm3/g)

RESRAD Default values ;

&

"
Leach Rates (lyr) 0 (/yr) .

RESRAD calculates the leach rate based upon
the distribution coefficients of the
contaminated zone - .

r

O .

9

)

;

?

h

.I
v

e

''

c

O :

1

!
-i
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'I
1

!
'|

CLOSURE CELL .|0 ' Distribution Coefficients for Pb-210 1
:
J

Contaminated Zone (cm /g) 100 (cm'/g)3

RESRAD Default I

i

3Unsaturated Zone 1 (cm /g) 100 (cm'/g)

Unsaturated Zone 2 (cm'/g) 100 (cm'/g) {

RESRAD Default
i

Saturation Zone (cm'/g) 10,000 (cm3/g)
3

RESRAD Default values ;

.i
'

Leach Rates (/yr) 0 (lyr)

'

RESRAD calculates the leach rate based upon
'

the distribution coefficients of the
contaminated zone - -

O

.,

,

%

~;

i

,

i

10 "

-

,
-i

I

,
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_ _ _ . _ - --. .

b

CLOSURE CELL

O.

Distribution Coefficients for Pa-231

. Contaminated Zone (cm'/g) 50 (cm'/g)

RESRAD Default

'

Unsaturated Zone 1 (cm'/g) 50 (cm'/g)

Unsaturated Zone ~2 (cm /g) 50 (cm'/g) .3

.

RESRAD Default

Saturation Zone (cm /g) 50 (cm'/g)2

Default values

Leach Rates (/yr) 0 (/yr)
.

RESRAD calculates the teach rate based upon
the distribution coefficients of the
contaminated zone i

O

.

..

!

O
. :

|

~!

|
i

._ _
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CLOSURE CELL- ,

.

'

Distribution Coefficients for Th-230

Contaminated Zone (cm'/g) 160,000 (cm'/g) '

t

RESRAD Default.
1

Unsaturated Zone 1 (cm /g) 160,000 (cm'/g)3

Unsaturated Zone 2 (cm'/g) 160,000 (cm /g)2
3

RESRAD Default
,

3Saturation s..e (cm'/g) 60,000 (cm /g)
-

Default values

Leach Rates (/yr) 0 (/yr) -

RESRAD calculates the teach rates based upon -

the distribution coefficients of the
contaminated zone

O

1

i

i

i
,

b

k

G ;

.
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- CLOSURE CELL

_

Distribution Coefficients for Ra-226'
,

Contaminated Zone (cm'/g) 70 (cm'/g) 't

:

RESRAD Default

Unsaturated Zone 1 (cm'/g) 70 (cm /g)3

Unsaturated Zone 2 (cm'/g) 70 (cm'/g)
t

RESRAD Default .

.

'

Saturation Zone (cm'/g) 100 (cm'/g)
:t

Default values .

Leach Rates (/yr) 0 (/yr)

RESRAD calculates the leach rates based upon
the distribution coefficients of the
contaminated zone |

3 3Inhalation Rate (m /yr) 8,400 (m /yr)

RESRAD default a

Mass Loading for Inhaled Dust 0.0002
P

RESRAD default
!

Occupancy and Shielding Factor 6e-1

RESRAD default, pp 72 i

Occupancy Factor - Inhalation 0.45

RESRAD default, pp 72
'

!

Shape Factor - External Gamma 1 3

.

RESRAD default, pp 72 |
q

Mixing Height for Dust (m) 3m ..

RESRAD default, pp 72 l
|

:O

1
1
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CLOSURE CELL

O
' Consumption

1

Fruits, Veggies, Grains' (kglyr) 160 kg/yr -

National avg

Leafy Veggies (kglyr) 14 kg/yr

National avg -
,

Milk (L/yr) 92 L/yr

National avg ,

Meat and Poultry (kglyr) 63 kg/yr '

,

National avg

Fish' (kg/yr) 5.4 kg/yr.

National avg i

Other Aquatic' (kg/yr) 0.9 kg/yr

National avg ,

,

Drinking 110 (L/yr) 510 L/yr
2

National average
.;

Fraction !! 0 from Site 1
'

All drinking water taken from a well on site .

,

,

Fraction Aquatic Foods 0.5

National avg, RESRAD pp 72
i
i

Fraction of aquatic foods taken from a pond on
site '|

:

.

a. - __ ._ . _ . _ . , .. ,. , -. i
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P

:

CLOSURE CELL l

Livestock

Fodder
~

.

'
Meat (kg/ day) 68 kg/ day
Milk (kg/ day) 55 kg/ day ,

National avg -
,.

Water Intake
Meat (L/ day) 50 L/ day
Milk (L/ day) 160 L/ day

.

National avg

3Foliar Deposition g/m) 0.0001 g/m

RESRAD default
,

.

'

Depth of Soil Mixing Layer 0.15 m

' Drinking Water Fraction for Groundwater 1

..t

O- Fraction of drinking water taken from .
,

groundwater on site
'

Livestock Water Fraction for Groundwater 1

Fraction of drinking water taken from
groundwater on site

,. j
'

Irrigation Water Fraction for Groundwater 1

Fraction of groundwater used for irrigation on
site

i

,

;

O
,

,

.6 ,

w -, sw - - , * -, y- - - , , w w - w w
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CLOSURE COST ESTIMATE
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| | TABLE 14.1-1 | | |

! ! ! ! I

._! CONTINGENT CLOSURE COST ESTIMATE SUMMARY
! I i | |~-

! i | )
,

- ITEM -- UNIT'' QUANTITY ' UNITS . COSTS- -. SUBTOTALS 4
COST'

' i 1 I

; SITE PREPARATION I !*

! I i

] CONTRACTOR [is
! l $ 85,000.00 $ 85.000.00

i MOB / DEMOB i

| CONSTRUCT DECON. js.y. | 200.00 $ 61.00 $12,200.00

iAREA i j
,

__ ! CONSTRUCT TEMPORARY
, l.f. ! 250.00 $5.50 $ 1,375.00

i STORMWATER CONTROLS r

I i

_1 i

! ! $ 98,57 5.00SUBTOTAL =

, I i

; STORMWATER COLLECTION i i*

-~

, SEWER PIPE it.f. 1000.001 $ 30.00 $ 30.000.00
CATCH BASINS ea. 6.00 $1,800.00 | $10,800.00

I |

| | $ 40,800.00. SUBTOTAL =

!

.l !

; SURVEYING GRID ! |
*

| 264 $300.00 $ 79.200.00jSYSTEM AND LIFT | daily
i COORDINATES i [ $ 79,200.00

i

5 DEWATERING i I |*

7 ;

50 $1,100.00 | $ 55,000.00
| PUMP WATER FROM jday '

I< PONDS : !

i !i

i f f $ 55,000.00SUBTOTAL i

i ! |
'

(CONSTRUCTION WATER MANAGEMENT SYSTEM*

i ; i..

! CLARIFER {ea j ll $ 8,000.00 $ 8,000.00

! BAG FILTER lea 2 $ 5,000.00 $10,000.00

i PIPING ils 1 $ 5.000.00 $ 5,000.00

i FRAC TANKS jmo. ! 5 $ 500.00 $2,500.00

OPERATION :Is 1 $ 18,000.00 $ 18.000.00
i. .i 7

;

I j $ 43,500.00SUBTOTAL =

i
DECON LARGE DEDRIS i ts. $ 15,000.00 $15,000.00

u ; -

| | $ 15,000.00
.

I EXCAVATE CONTAMINATED SOIL & STOCKPILE

{ 19000 $ 2 5.00 $475,000.00'
DEEPWELL + BURN y.

! ! |
' ! I I $ 47 5.000.00SUBTOTAL =

,

1
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-4 _ |
| | TABLE 14.1-1
! ! ! l

! CONTINGENT CLOSURE COST ESTIMATE SUMMARY
1 | ! ! I

I i i i i

ITEM _ -UNIT -QUANTITY _ UNIT 1 -COSTS :SUBTOTALSE-
COST'

i i

I | LINER CONSTRUCTION i

i i i
:

-

1

{V-1 CELL I |

ILEACHATE DETECTION / COLLECTION
'

PIPING il.f 540 $G.60 $ 3,564.00

! - STONE !c.y. 60 $ 17.00 $ 1,020.00

I - FABRIC is.t. 2960 $0.50 $ 1,480.00

i .100 MIL HDPE [s.t. I 2310 $0.85 $ 1,963.50

| 2| $ 2.500.00 $ 5,000.00l- SUMPS ea.

! - ALARM !ea, | 2| $2.000.00 $4,000.00

f PUMP !ea. i 2| $ 1,000.00 $2,000.00
,

! COMPACTED CLAY |c.y. I 9600j $ 8.00 $ 76,800.00

'
!60 MIL HDPE !s.f. I 138000| $0.60 $ 82,800.00

! FABRIC is f. } 69000j $0.50 $ 34,500.00

IGEONET ! s .f. 138000| $0.52 $ 71,760.00

f TYPE D SAND |c.y. 2075| $6.00 $ 12,450.00

i ANCHOR TRENCH i t.f. 1000I $65.00 $65,000.00

I l

= i $ 362,337.50! SUBTOTAL

_d I

iBURN POND CELL |

!LEACHATE DETECTION / COLLECTION

PIPING il.f 4601 $6.60 $ 3,036.00

I - STONE !c.y. 60 $17.00 $ 1,020.00 i

i FABRIC s.f. 3070 $C.50 $ 1,535.00

! - 100 MIL HDPE s.f. 24001 $0.85 $ 2,040.00

2I $ 2,500.001 $ 5,000.001 SUMPS lea. ,

- ALARM fea. i 2| $2,000.00 | $4.000.00[_ ,

| - PUMP iea. 2] $ 1,000.00 $2,000.00 '

! COMPACTED CLAY |c.y.
.

123501 $ 8.00 $ 98,800.00

|60 Md HDPE i s.f. | 187740 $0.60 $112,644.00

IFABRIC ! s.f. | 111090 $0.50 $ 55,545.00

IGEONET ! s.f. | 187740| $0.52 $97,624.80

iTYPE D SAND !c.y. i 2840! $6.00 $17.040.00
I ANCHOR TRENCH il.f. I 12301 $ 65.00 $ 79,950.00

I
| 1 |

| i | | $480,234.80| SUBTOTAL =

I I ii '

>

i

2 |

|

|

. _ .
!
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f \ | TABLE 14.1-1 |

\ l | | |
i CONTINGENT CLOSURE COST ESTIMATE SUMMARY

~F
. ITEM UNIT QUANTITY-- . UNIT 1 COSTS- .SUBTOTALSn

COST'
ICELITE CELL 1

LEACHATE DETECTION /COLLECilON

- PIPING t i.f 575 $ 6.60 $3,795.00 |

$1.360.00 f- STONE Jc.y. | 80 $17.00 I

' - F ABRIC i s.f. ! 2600 S0.50 . $1,300.00 t

100 MIL HOPE !s.f. I 2600 $0.85 $2.210.00 |'

- SUMPS !ea. I 2 $ 2,500.00 $5,000.00 |

- ALARM ea. 2 $2,000.00 $4,000.00

_ i-PUMP lea. 2 $ 1.000.00 $ 2,000.00

' COMPACTED CLAY :c.v. 4560 $ 8.00 $ 36,480.00

4 60 Mll HDPE 's.f. ! 1040001 $0.60 | $ 62,400.00

FABRIC !s.f. | 52000| $0.50 | $ 26.000.00

iGEONET | s .f . L 104000! $0.52 | $54,080.00 |

: TYPE D SAND {c.y. i 1500I $6.00 { $ 9.000.00

! ANCHOR TRENCH !!.f. 7583 $65.00 | $49,270.00

| | |

! $ 256,895.00SUBTOTAL =

l

STORAGE TANK & FOUNDATIONils ! 1 $ 30.000.00 $ 30,000.00

PUMP pa 1 5 $3.000.00 $ 15,000.00

F ILT ER 'ea j 2 $ 1.500.00 $ 3,000.00
.

;I f. j 1400 $45.00 $63,000.00gPING
; FITTINGS ea I 100! $ 125.00 $ 12,500.00

!!NSTRUMENTATION i 151 $400.00 $ 6.000.00 ,ea ,

I I ! I

...___ i,___S U B T OT AL ! ! ! $ 129,500.00=

_a .L m j

$866.629.80 L_j SUBTOTAL FOR ALL CELLS = { i

I.A $ j
' i_._ ;

DREDGE &/OR EXCAVATE SLUDGE TO S/S AREA l*

] - CEllTE & DEEPWELL POND lc.y. I 6352 $40.00 $ 254,080.00

! - V.1 CELL
_

c.y. I 9900 $ 40.00 $396,000.00

i - BURN POND c.y. i 14720 $40.00 | $ 588,800.00

- | I I

: SLUDGE PROCESSING i i I*

- CELITE & DEEPWELL POND !c.y. ! 6352i $ 65.00 $412.880.00

i . V-1 CELL 'c.y. i 9900 $65.00 $643.500.00

_ - BURN POND Yy 14720 $65.00 $ 956.800.00

{ $3,25 2,060.00
SUBTOTA_L

=

3

_.
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| TABLE 14.1-1 |
_ _.

__t i

i CONTINGENT CLOSURE COST ESTIMATE SUMMARY |

T |
! I I

ITEM UNIT- _ QUANTITY UNIT' LCOSTS c SUBTOTALS;
COST-

E JANS. SLUDGE FROM S/S AREA TO CELL]
_[ CEUTE & DEEPWELL POND c.y. j 12068.80 $8.00 $ 96,550.40

! - V.1 CELL c.y. 17820.00 $ 8.00 $ 142,560.00

. _. - BURN POND by. 30912.00 $ 8.00 $247,296.00

_: 4 ,

1 I $ 4 86,406.40i SUBTOTAL =

-- A |

TRANSPORT SOIL TO. AND PLACE SOIL IN CELLS
; CEllTE + V-1 CELLS |c.y. I 29925| $25.00 8748,125.00

i DEEPWELL + BURN Ic.y. I 19000{ $25.00 $475.000.00

!
.w-.4

$ 1,223,12 5.00SUB10TALi =

] C_ONSTRUCT RCRA COVERj b*

Q |
i V.1 CELL I

I I

| - SUBGRADE PREP. c.y. 2075 $ 6.00 $ 12.450.00

Y COMPACTED CLAY !c y. 5550j $ 8.00 $44,400.00

_p 60 MIL EMD HOPE p.f. 81200 $ 0.75 $ 60,900.00

j - F ABRIC |s.f. J 81200 $0.50 $40.600.00
i TYPE D SAND ]c.y. I 2380 $14.00 $ 33,320.00

_ ! - TYPE E SEL BKFL Jc.y. i 2780 $6.40 $ 17,792.00

- DRAIN PIPE il f. 380 $6.00 $ 2,508.00

$ 5.40)- TOPSOIL ic y.. 2120 $ 11.448.00

. GRADING |cv. | 2120 $ 3.60 $ 7.632.00
7 $ 2.500.00 $ 5.000.005 - SEED & MULCH laae | 2

! lu
$ 236,050.00SUBTOTAL' =

- )
_ _% -__4

BURN POND CELL l

1 l I
-~ ; i

i - SUBGRADE PREP. !c.y. I 2840 $ 6.00 $17.040.00

COMPACTED CLAY c,y. ! 5680 $ 8.00 $45,440.00

_j - 60 Mil EMB HDPE s.t. I 76700 $0.75 $ 57,525.00 j

_j FABRIC s f. 76700 $0.50 $ 38,350.00

_ g , TYPE D SAND }c.y. 2840 $14.00 $ 39,760.00

_,i - TYPE E SEL BKFL Jc.y. 3780 $ 6.40 $ 24,192.00

. - DRAIN PIPE II.f. i 450 $ 6.60 $ 2,970.00

10PSOIL _ c y, ! 1900 $ 5.40 $ 10.260.00

1 - GRADING c.y. 19001 $3.60 $6,840.00

- SEED & MULCH acre 3 $ 2.500.00 $ 7,500.00
.

SUBT OTAL l i | $ 249,877.00=

s 4 i i j i

4

_ _ _ _ _ _ _ _ - _ . - _ _ _ _ __



1 I TABLE 14.1-1 | |

! |

\ CONTINGENT CLOSURE COST ESTIMATE SUMMARY
! i i l I

7 l 1 | |

ITEM- UNIT- QUANTITY. ' UNIT : -COSTS- iSUBTOTALS2
COST

' Cell 1E CELL ! !

! l I

I - SUBGRADE PREP. !c.y. ! 7001 $6.00 - $4.200.00
- COMPACTED CLAY Ic.y. 3732| $ 8.00 , $29,856.00

! - 60 MIL EMB HDPE ! s.f. 44000! $ 1.00 $44.000.00
- FABRIC is f. I 52000! $ 0.75 $ 39.000.00'

! - TYPE D SAND jc.y. | 16001 $20.00 | $ 32.000.00
- TYPE E SEL BKFL |c.y. ! 33591 $6.40 I $21,497.60

! .f. i 4001 $6.60 | $2.640.00' - DRAIN PIPE I

- TOPSOIL !c.y. i 12501 $5.40 I $6.750.00 -

_,_ GRADING |c.y. I 12501 $3.60 | $4.500.00
- SEED & MULCH ! acre ! 2l $2.500.00 I $ 5,000.00

i I__ ;

_j SUBTOTAL
, .

$ 189,443.60! >=

! !1

-+ .

'
i |

:lNTERCEPTOR DITCH i i*

tV-1 CELL !I.f. 550} $12.74 $ 7.007.00
_

iBURN POND CELL [f. ! 770! $ 12.74 $9.809.80
CELITE CELL i 450 $ 12.74 $ 5,733.00

i !

| i ! $ 22,549.80SUBTOTAL =,

l l Ja

|i BORROW MATERIAL TESTING i !*

i- :
i t

; DENSITY (FIELD) (day | 200i $ 160.00 $ 32.000.00
ea ! 70! $ 120.00 $ 8.400.00PROCTOR (L AB) l

-SIEVES & LIMITS 'ea ! 70j $90.00 $ 6.300.00

~ | VOLATILE ORGANICS jea | 701 $350.00 | $ 24.500.00
!TPH tea I 701 $90.00 | $ 6,300.00

! ! j | I

$ 77,500.00SUBTOTAL =
_

_ _ - _ . t ,

j PERMEABillTY TESTING I l*

i i i

| FIELD ASTM D 3385 fea | 15 $500.00 ! $ 7,500.00
_+

LAB (FALLING HEAD) 'ea i 22| $500.00 | $ 11,000.00
s - 1 } |

? ; .

1 i ! ! $ 18,500.00, SUBTOTAL =
-,

- r

I HEALTH & SAFETY jday i 400i $100.00 i $40,000.00*

i MONITORING I i i ! $40,000.00

! ! i i l

i

S

- - - . - - - _ _ _ . _.. _
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| TABLE 14.1-1

O | | !

| CONTINGETTE CLOSURE COST ESTIMATE SUMMARY
'j !

i i

ITEM. : . UNIT ::. QUANTITYf : UNITr; COSTSS ' SUBTOTALS @ -

: COST $
'

'

i ANALYTICAL WORK i*

i
I 200 $ 1,500.00 $300,000.00S/S en

| CHEMICAL ea 300 $ 1,200.00 $360,000.00

i RADIOLGICAL ea 700 $180.00 $126,000.00
,

$ 786,000.001 SUBTOTAL =

_7
!
! CERTIFICATION & INSPECTION*

i REPORT ls. $175,000.00 $175,000.00 ,

?$ 17 5,000.00

PROJECT SUBTOTAL = $ 8,792,554.10

I CONSTRUCTION & INSPECTION '*

{ MANAGEMENT % 7.00 % $615.478.79
i $ 615,478.79

,

ENGINEERING DURING ts . $ 120,000.002 *

CONSTRUCTION $ 120,000.00

$ 9,528,032.89 :i SUBTOTAL =

[

| CONTINGENCY % 20.00% $ 1,905,606.5 B*

i $ 1,905,606.58
,

i { |

411M33,639!00 -'

ESTIMATED CLOSURE COST' r
-

,

: ,

|

|
1

6 _I
1

i

~,m e- , - - , _ _ _ _ _ _ _ _ . _ . _____ _ __ _.______ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _



,

.

O
.

Health
and

Safety
PLAN

O .o.o.

BP Chemicals, Inc.
Lima, Ohio

Revision 1
December 1993

Prepared by:
B. Koh & Associates, Inc.

O

.\
_ --__---_ = __

- --

,



HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

%

PROJECT NAME AND SITE I,0 CATION

BP Chemicals. Inc. Remediation Project '

Lima. Ohio

APPROVED

BP Chemicals. Inc.

HEALTH. SAFETY AND ENVIRONMENTAL MANAGER

HUGH M. BLYTHE

/ fy '5 li5 TW/a1
''

/ Signat6te/ Date

RADIATION SAFETY OFFICER

JOSEPH H. MARTZ

- dd /r2 - 9-Q #
(f~' Signatute / Date

PLANT INDUSTRI AL ITYGIENIST

DEBORAH A. REFSON
,-~

& |nw 2 - || ~'

i
# Signature / Date

O

93-001.BP.LL Revision 1, December 1993
,

_ __ _



.. .

|
|

1

HEALTH AND SAFETY PLAN i
BP CHEMICALS, INC. l

)
:
;

b TABLE OF CONTENTS |

!
I

ISection Page

TABLE OF CONTENTS i. .

LIST OF FIGURES iii.. .

LIST OF APPENDICES iv. . . . .

1.0 PURPOSE 1-1. .

1.1 ALARA Program . 1-1

1.1.1 Policy 1-1.

1.1.2 ALARA Program 1-2.

1.1.3 Responsibilities of All BPCI and BPCI Contractor Personnel 1-2.

1.1.4 ALARA Goals 1-2. .

1.1.5 ALARA Review Program 1-3. .

.

2.0 APPLICABILITY 2-1. . . .

2.1 Review and Approval of the BPCI Health and Safety Plan 2-1

2-22.2 Review and Acceptance of Contractor's Plans . .

2.2.1 BPCI Acceptance of Contractor's Original Documents 2-2
2.2.2 Revisions to Contractor's Original Documents 2-2.

( 2.2.3 Qualifications for Signatory Personnel 2-3. .

2.2.3.1 BPCI Radiation Safety Officer 2-3

2.2.3.2 BPCI Industrial Hygienist 2-3. .

2.2.4 Authorized Signatory Personnel 2-3. .

2.3 General Requirements 2-4.

2.3.I Dosimetry Program 2-4. ..

2.3.2 Radiation Worker Training 2-5.

2.3.3 Respiratory Protection Program 2-6.

2.3.4 Worker Qualifications 2-6 I.

2.3.5 Contractor's Obligations 2-6. .

,

3.0 SITE DESCRIPTION 3-1. . .

3.1 General Information 3-1.

3.2 Site History . 3-1

3.3 Site Control 3-1

3,4 Work Zones 3-2.
. ,

3.5 Facility Description 3-2. . ..

3.6 11azard Evaluation . 3-2-. .

4-14.0 EMERGENC Y INFORMATION . .

4.1 Emergency Planning 4-1. . . ..

4.2 Emergency Procedure 4-1. . .

4.3 Emerg>:ncy Contacts 4-1

.'O
.

4.4 Emergency Route to llospital 4-1
. . . . .

i

I

93-001.BP.LL i Revision 1, December 1993



. .~ - ..

J

HEALTH AND SAFETY PLAN |
BP CHEMICALS, INC.

O
TABLE OF CONTENTS (continued)

Section _P_ age
,

5.0 SITE SAFETY WORK PLAN 5-1,

5.1 Air Monitoring 5-1. . .

5.1.1 Monitoring Requirements 5-1.

5.1.1.1 Chemical 5-1. ,. .

5-15.1.1.2 Radiological . ..

5.1.2 Monitoring Schedule 5-1. . .

5.1.2.1 Instrument Calibration 5-1.

5.1.2.2 Background Readings 5-2.

5-25.1.2.3 Air Monitoring Frequency . .

5.2 Levels of Protection 5-3. . .

5.3 Respiratory Protection , 5-3.

5.4 Work Limitations . . 5-4

5.5 Project Personnel 5-4. .

5.6 IIeat Stress / Cold Stress . 5-4

5.7 Fire Protection 5-4-.

5.8 Review and Inspection of Contractor Activities 5-4

5.9 Site Safety Briefings 5-5-
5.10 Accidents / incidents 5-5. .

. . 6-16.0 DECONTAMINATION
6-16.1 General . . .

6.2 Less Extensive Decontamination . 6-3

6.3 Emergency Decontamination 6-4

6.4 Closure of the Personnel Decontamination Station 6-4

70 FORMS 7-1.

.

1

,

1

!

O i
i

l
l

i

93-001.BP.LL ii Revision 1. December 1993 i

|

)



_

'

I

HEALTH AND SAFETY PLAN |
BP CHEMICALS, INC. |

[
i'(

LIST OF FIGURES

Ficure No. Ih

1-1 Site Location Map, BPCI, Lima. Ohio . 1-4.

3-1- Work Zone Plan. BPCI, Lima. Ohio . 3-3

4-1 BPCI and Offsite Emergency Contacts 4-2. . .

4-2 Map to St. Rita's Medical Center 4-3. ..

6-1 Maximurn Decontamination Layout for Level C 6-5,

O ,

,

!
;

|

O
93-001.BP:LL iii Revision 1, December 1993

i

i
'

.
_



.

HEALTH AND SAFETY PLAN
BP CHEMICALS, INC,

LIST OF APPENDICES

appendit

A Radiological Control Plan

13 Establishing and Posting Radiologically Controlled Areas Procedure

C Radiation Work Permit (RWP) Procedure

D Figures and Tables
Table 1: Exposure Limits and Recognition Qualities
Table 2: Acute and Chronic Effects and First Aid Treatment
Table 3: llazard Monitoring Methods, Action Levels, and Protective Measures
7 + 4: Proiective Equipment for On-site Activities

E Standard Safe Work Practices

F Contacts and Procedures

G Responsibilities
O

11 lleat Stress / Cold Stress

1 Air Sampling Field Evaluation and Sampling Assessment of Radioactive Particulates
Procedure

J Fire Preventien and Control

K Contamination Release Survey Procedure

L Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or Termination of Licenses for Byproduct, Source, or Special Nuclear Material

.

M Monitoring for Personal Contamination

|
|

U)(
i

!
|

93-001.BP1L iv Revision 1, Deceinber 1993

,

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . . __ - .._,_m-e_m u.o_..--,
._



I
!

HEALTH AND SAFETY PLAN |

BP CHEMICALS, INC. !

:

O
'

1.0 PURPOSE j

The purpose of the BP Chemicals. Inc. (hereafter BPCI) Health and Safety Plan and related Appendices
'

is to assign responsibiltties, establish personnel protection standards and mandatory safety practices and
procedures, and set forth the regulatory requirements for d3 commissioning and closure operations at
BPCI in Lima. Ohio (see Figure 1-1).

;

The basic radiation control and protection practices to be implemented by BPCI and Contractor personnel
during the decommissioning and closure operations are specified in the Radiological Control Plan i
(Appendix A). Compliance to these practices will ensure that remediation activities will be conducted in a
safe and efficient manner. .

BPCI is responsible for the use and control of the radioactive materials at the BPCI site in Lima. Ohio
throughout the decommissioning and closure efforts. Such activities and tasks will be conducted in
accordance with wntten procedures reviewed and accepted by authorized BPCI management personnel
designated herein who are responsible for the work. At no time shall BPCI personnel. Contractor i

ipersonnel or subcontractor personnel, in any way violate or deviate from the procedures or requirements
set forth in this Health and Safety Plan.

t

1.1 ALARA Program
P

1.1.1 Policy

11 is the policy of BPCI to maintain individual and collective radiation doses below regulatory limits and as
,

low as reaso6 ably achievable (ALARA). As such. all decommissioning and closure operations performed
by BPCl, the Contractor and all subcontractors at the BPCI site shall be preplanned in advance and
accepted by BPCI. Control of radiation exposure is based on the assumption that any exposure to
ionizing radiation involves some nsk. However, occupational exposure within regulatory limits represents !

a very small risk compared to the voluntanly accepted hazards of normallife.

Consistent with Regulatory Guide 8.8. rt is the policy of BPCI to place primary emphasis on design and i
'

engineering features to maintain exposures ALARA. When practical, design features are selected in lieu
of process controls to maintain exposures ALARA.

Contractors and subcontractor organizations are required either to address the BPCI ALARA Policy and
Program elements in their implementing plans and procedures. as applicable, or comply directly with the
BPCI ALARA Program requirements (see Section 2.0).

A more detailed desenption of the BPCI ALARA Program is provided in the BPCI Radiological Control
Plan (Appendix A).

O

93-001.BP:LL1-1 1-1 Revision 1. De ember 1993
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'BP CHEMICALS, INC.

O
.V :

1.1.2 ALARA Program :

!

The BPCI ALARA program provides:

A program that integrates management philosophy and regulatory requirements, including specific*

goals and objectives for implementation.<

An effective measurement systern that is used to determine the degree of success achieved by*

'

decorrmissioning and closure activities with regard to the program goals and specific objectives.

Assurance that the measurement system results are reviewed on a periodic basis and that corrective*

actions are taken when attainment of the specific objectives appears to be jeopardized.

'

The authority for providing procedures and practices by which the specific goals and objectives to*

be achieved is delegated.

Assurance that the resources needed to achieve goals and objectives to maintain occupational*

radiation exposures and radioactive releases ALARA are made available.

The coordinating effort among the different Contractor and subcontractor organizations for the*

implementation of ALARA goals.

O'
Assurance that available data and experience relating to ALARA from similar decommissioning and*

closure activities is considered.

1.1.3 Resp (msibilities of All BPCI and BPCI Contractor Personnel

Each BPCI and BPCI Contractor personnel is responsible for:

Maintaining an awareness of his or her current radiation exposure and exposure limit.*

Maintaining his or her radiation exposure below established limits and not knowingly exceeding*

administrative exposure guides without proper authorization. ;

Taking reasonable care to maintain his or her radiation exposure ALARA through proper use of*

time. distance and shielding.

Advising BPCI management and BPCI Contractor management of sources of unnecessary radiation*
,

exposure so that such sources can be eliminated or reduced.
'

l.1.4 ALARA Goals
!

A radiation exposure goals program is established to assist BPCI management and staff in achieving !

. measurable and cost-effective results in maintaining exposures ALARA by:

s
I

93-001.BP.LL 1-2 Revision 1 December 1993
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O
* Identifying those activities that, because of individual or collective exposures, warrant the most

exposure reduction planning and action.

Involving all BPCI personnel and BPCI Contractor personnel in radiation exposure reduction actions.*

Providing a means of measuring performance of the ALARA program so that successful techniques*

| can be continue ( .md unsuccessful techniques discarded or changed.
|

1.1.5 ALARA Review Program

Review standards should be developed as appropriate and used in evaluating decommissioning, nd*

closure activities to ensure that ALARA considerations are incorporated into future remediation
activities.

O ;
1

I

l

|

i

!

!

!

-

f O
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HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

2.0 APPLICABILITY

The provisions of this Health and Safety Plan and related Appendices are mandatory for all on-site
employees engaged in decommissioning and closure operations, and demobilization. This plan has been
developed under U.S. Environmental Protection Agency (USEPA) guidelines and complies with
applicable safety and health regulations, including OSHA 29 CFR 1910, the recent 29 CFR 1910.120 i

final rule. and 29 CFR 1926 standards. This plan also complies with the regulations contained in the
U.S. Nuclear Regulatory Conunission (USNRC) Title 10 CFR 19, the new 10 CFR 20 (May 1991) and
applicable USNRC regulatory guides, branch technical positions and guideline documents.

r

'
Appendix A of this plan establishes the minimum Radiological Control Program requirements to be
complied with by BPCI. Contractor and subcontractor personnel.

At the discretion of BPCI, a Contractor will either: ;

Prepare his own Health and Safety Plan and Radiological Control Plan (if work involves radioactivity*

or exposure to radiation) and related procedures. The Contractor-prepared documents will be
consistent with the requirements specified in the BPCI Health and Safety Plan, Radiological Control
Plan and related procedures. In addition the Contractor documents must be reviewed and accepted

!by BPCI prior to starting field activities.

or

Ob Follow the requirements contained in the BPCI Ilealth and Safety Plan, Radiological Control Plan*

and related procedures. Thus, the Contractor will comply with the BPCI documents directly. ,

it is also BPCI discretion as to the level of effort or services that BPCI will provide to the Contractor
responsible for performing the assigned work. In all cases, however, work performed by BPCI personnel ,

or Contractor personnel will be conducted in compliance with an approved Health and Safety Plan, ;

Radiological Control Plan (when required) and related procedures. |
|

2.1 Review and Approval of the BPCI Health and Safety Plan

Prior to initiation of site activities, the BPCI Ilealth and Safety Plan will be approved by BPCI
management as confirmed by the signatures on the cover. This plan will also be reviewed and approved
by Ohio EPA and the USNRC. In addition, the Contractor's Health and Safety Plan, Radiological
Control Plan, and related implementing procedures will be reviewed and accepted by designated BPCI
management personnel as described in Section 2.2 prior to start of work.

In accordance with 10 CFR 20.1101(c), the BPCI radiation protection program contents, as described in
this Health and Safety Plan. the Radiological Control Plan and related Appendices. and the
implementation of the program will be reviewed on an annual basis.

O
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O
2.2 Review and Acceptance of Contractor's Plans

2.2.1 BPCI Acceptance of Contractor's Original Documents

When required. BPCI will review for acceptance Contractor procedural documents including the Health
and Safety Plan, the Radiological Control Plan, and related procedures for conformance with the
requirements of the BPCI Health and Safety Plan and res ted Appendices, including the BPCI
Radiological Control Plan (Appendix A). The procedure for compliance review and acceptance will
consist of reviews and sign-offs by assigned qualified BPCI health and safety and radiological safety
professionals. The scope of the review will consist of confirming that the plans proposed by the
Contractor are consistent with the regulatory requirements and practices set forth herein. The BPCI
Construcuon Manager will sign off the documents to confirm that all reviews have been performed. In
addition to the BPCI Construction Manager, the following personnel will be assigned to review and sign-
off on all Contractor procedural documents: ,

BPCI Health and Industrial Hygienista

BPCI Radiation Safety Officer*

The BPCI Construction Manager will be responsible for the distribution of Contractor documents to the
reviewing personnel and the resolution of comments received from them. Reviewing personnel comments
will be communicated to the affected responsible Contractor through the BPCI Construction Manager.
These comments will be satisfactorily addressed by the Contractor to produce a document that is:

O consistent with the requirements of this Health and Safety Plan: and acceptable for sign-off by the BPCI
Construction Manager and other authorized BPCI personnel.

The review and acceptance of Contractor procedural documents will be documented by an acceptance
block on the cover page of the document. The acceptance block format (Form 7-1) is contained in
Section 7.0.

2.2.2 Revisions to Contractor's Original Documents

If changes are proposed to the Contractor's procedural documents including the Health and Safety Plan,
Radiological Control Plan, and related health and safety / radiological control procedures, the proposed
page changes will be submitted to the BPCI Construction Manager. To avoid repagination of the original
document. the Contractor will use decimal numbering for the additional pages that may be generated by
the revisions. For example if two new pages are added following page 18, they would be numbered 18.1
and 18.2. Each revised page will include an acceptance line at the bottom of the page. Proper page
revision formatting (Form 74) is contained in Section 7.0.

The BPCI Construction Manager will distribute the changes to each of the designated BPCI reviewers.
Reviewer comments will be communicated to the responsible Contractor via the BPCI Construction
Manager. At the conclusion of the review process, each reviewer will sign the acceptance line and return
the page to the BPCI Construction Manager. Upon receipt of all signed off copies the BPCI Construction
Manager will sign and date the revised pages to the document (or the entire revised document, if
appropriate) and transmit the document (s) via controlled distribution to the Contractor. He will also place

( the reviewer sign off sheets in the BPCI Project Procedures File.

93-001.BP LL 2-2 Revision 1, December 1993
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r
i

The Contractor will incorporate the revisions into the original document and maintain the document
current at the work location.

2.2.3 Qualifications for Signatory Personnel

In addition to the BPCI Construction Manager, the Contractor's procedural document will be reviewed
by the BPCI Radiation Safety Officer and Industrial Hygienist. Contractor procedural documents will .

be reviewed by the BPCI Radiation Safety Officer (RSO) for compliance related to radiological safety.
The BPCI Industrial liygienist will review the Contractor documents for general health and safety
compliance. The qualifications of the reviewers are described below:

~

2.2.3.1 IIPCI Radiation Safety Officer

The Radiation Safety Officer (RSO) shall possess a B.S. in Engineering or Science and have at least four
years of applied radiation protection experience. In addition, the RSO shall have successfully completed ,

an Ofunart Technical Training School Radiation Safety Course (or equivalent), including principles and
practices of radiation protection, radioactivity measurement and monitoring, mathematics. biological
effects of radiation. NRC regulations, waste disposal and emergency procedures.

2.2.3.2 IIPCI Industrial Hygienist

The BPCI Plant Industrial Hygienist shall possess a BS degree in engineering or science and have at least
four years of experience in applied industrial hygiene or industrial safety.

2.2.4 Authorized Signatory Personnel

Individuals from each category on the following list shall have authority to review and sign off Contractor
documents. Following are the names, signatures and initials of each individual:

BPCI Radiation Safety Officers ( All Projects) BPCI Industrial Hygienist ( All Projects)

J 11. Martz (Designee) D. A. Refsonm

b M dYr,- A0h a,9ff ~~TUi ) A 7t

a ,
'

-

R.J. Ryan ( Alternate) BPCI Construction Manager
(Mixed Waste Pond Closure Project)

k' .k' b' ,_ k 4( h X
m

d P. C. Camp .11'

1-

1

1
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2.3 General Requirements

BPCI Contractor (s) will provide and/or impose the following general health and safety requirements on
its employees and all of its subcontractors and their employees. Compliance with these requirements will
be verified by BPCI by plan / procedure review prior to and during the course of the work in accordance ;

with Section 2.2 and through audits and surveillances during the course of the work in accordance with
Section 5.8.

Personnel working on the site must have had an annual physical (or doctor's waiver for bienniala.

physical), and be certified Fit for Duty, and Fit for Respirator Use, if necessary, by a qualified
physician. -i

b. All employees must have appropriate training (i.e., either a 40-hour or 24-hour OSIIA-required (29
CFR 1910.120) llealth and Safety course for hazardous waste work or certified equivalent training)
and radiation worker training as per Section 2.3.2.

Work will not begin until employees are briefed on the BPCI Ilealth and Safety Plan, have read andc.
understood it, and signed the Plan Acceptance Form (Form 7-3) and the Prenatal Exposure
Instructions Form (Form 7-4) in Section 7.0. Any feedback on the Plan from an employee will be
recorded on a Plan Feedback Form (Form 7-5).

d. Field operations must meet applicable safety standards and satisfy BPCI field inspection. Unsafe ,

equipment or operations will necessitate shutting down the job at a cost to the Contractor.

2.3.1 Dosimetry Program

Prior to the start of any work with radioactive materials, the Contractor will prepare, and have accepted
by BPCI, a dosimetry program, which is consistent with this Ilealth and Safety Plan, the Radiological
Control Plan (Appendix A),10 CFR 20.1501 and 1502, USNRC Regulatory Guide 10.4. Items 10.1 and
10.4. and the terms of BPCI license with the USNRC. BPCI will review the Contractor dosimetry
program to assure compliance with these requirements.

The employee will not begin work until the employee:
,

has provided evidence of the physical Fit for Duty and Fit for Respirator Use;*

has successfully passed the Radiation Worker training course (test scote of 80% or higher);a

has completed USNRC's Form 4:*
,

has provided a urine sample (for baseline bioassay); anda

has been assigned appropriate dosimetry in accordance with the approved dosimetry program as*

specified above.

O
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'o
All employees upon permanent departure from the project will turn in dosimetry and provide a urine
sample for closeout bioassay.

;

2.3.2 Radiation Worker Training

A Radiation Safety Training Course provided by BPCI will consist of classroom and practical training
and will be in accordance with 10 CFR Part 19.12 and USNRC Regulatory Guide 10.4 Item 8 and the ,

'
BPCI Radiological Control Plan (Appendix A). At BPCI's discretion, the Contractor may be authorized
to provide the training. Prior to implementation of a Contractor-provided training course BPCI will
review and accept the Contractor's training course content for compliance with the following content
requirements (a. through k. below). BPCI will also verify that the Contractor provides qualified
instructors. as defined by 10 CFR Part 40.32fb) and USNRC Regulatory Guide 10.4 Item 7, to conduct
radiation safety training. The basic training course content requirements include:

Basic principles of Radiation Physics.a.

b. Biological effects and health risks.
,

Exposure and contamination control and limits (including Embryo / Fetus Exposure - Regulatoryc.

Guide 8.13).

d. ALARA.

Personnel monitoring and dosimetry (including bioassay),e.

f. Postings and signs.

g. Proper use of protective clothing.

h. Decontamination.

i. Use of Radiation Work Permits,

j, Rights and Duties of Radiation Workers (10 CFR 19).

k. Emergency Proced.:res.

Each worker's knowledge, competency and understanding of the above listed radiation protection areas
will be evaluated. A written " criterion referenced" test will be administered to document adequate
understanding of the subjects covered. Satisfactory completion is indicated by a test score of 80% or
greater.

93-001.BP;LI. 2-5 Revision 1, December 1993
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2.3.3 Respiratory Protection Program

To the extent practical, the Contractor will implement engineering controls and work practices to maintain
employee exposures below permissible exposure limits for substances regulated by 29 CFR Part 1910 and -
below the occupational dose limits defined in 10 CFR Part 20.1201 and the concentrations specified in
Appendix B. Table 1. Column 3 of 10 CFR 20.

When engineermg controls are not feasible, personal protective equipment will be employed to reduce
and maintain employee exposures below applicable limits for the constituents of concern identified at the
site. A respiratory protection program in compliance with 10 CFR Part 20.1703, as well as 29 CFR
1910.120 regulations, will be developed and implemented, as required.

The BPCI Radiological Control Plan ( Appendix A) contains the mmimum requirements for a Respiratory
Protection Program.

B

2.3.4 Worker Qualifications
*

The Contractor will insist on seeing documentation of both training and a physicai including " Fit for
Duty" and " Fit for Respirator Use" before allowing a worker to start work on-sire. BPCI will audit the
Contractor's records to verify compliance.

O The BPCI Radiological Control Plan (Appendix A) contains the minimum requirements for worker
qualifications.

2.3.S Contractor's Obligations

if a Contractor chooses not to use the BPCI Health and Safety Plan, the BPCI Radiological Control Plan
( Appendix A), and the related health and safety procedures within these plans, he must develop such a
document (s) and have the document (s) reviewed and accepted by BPCI prior to starting field activities.
The Contractor plan (s)/ procedures must be consistent with the requirements specified in the BPCI
documents.

The Contractor will provide its subcontractors with a controlled copy of the latest version of each site-
specific Health and Safety Plan, and will also provide subcontractors with site monitoring results as they
are obtained in the field (e.g., air quality monitoring, GC data). Subcontractors shall review the
information contained in the site-specific Health and Safety Plan and, before commencing field operations,
shall communicate to the Contractor any questions regarding the information contained therein, both on
factual information presented and its extent. Subcontractors will agree to comply with at least the
minimum requirements of the site-specific Health and Safety Plan. The Contractor will be responsible
for the health and safety of its own employees. The Contractor agrees to take such additional measures
as it deems necessary to at least meet minimum health and safety standards applicable to the services
provided if circumstances arise that were unforeseen in the Health and Safety Plan.

O
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The Contractor will, at a minimum, provide safety equipment required in the Health and Safety Plan.
When respirators are necessary, the subcontractor will provide a respirator fit test certificate and
physician's " fit for respirator use" declaration.

The Contractor agrees to provide BPCI with a completed and signed Contractor / Subcontractor Statement
of Compliance (Form 7-6) for all employees used at the site prior to beginning site work (see Section
7.0).

'

The Contractor agrees to provide BPCI with written acceptance that the information contained in the
Health and Safety Plan, when taken in conjunction with Contractor's standard health and safety program
and practices is sufficient for subcontractor to perform its operation in a manner consistent with all
applicable regulations and the current standard of practice in the industry.

The Contractor will adhere to all applicable procedures for the handling of radioactive materials. Work
packages and procedures are to be submitted at least 10 days prior to planned work. The Contractor will
also comply with stop work orders issued by the BPCI Site Radiation Safety Officer or his designee.

.

O

.

O
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3.0 SITE DESCRIPTION

3.1 General Information

This llealth and Safety Plan provides the radiological, chemical and general safety requirements to be
followed during the remediation of the BPCI site. The remediation activities include decontamination of
the CAT 21 building, remediation and closure of the corrective action management unit and the
remediation and closure of the four surface impoundments. The overall hazard classification assigned
to the closure of the surface impoundments is serious. Ilazard classification of the other remediation
activities will be developed prior to commencement of remediation/ decontamination activities (see Section
3.6).

3.2 Site IIistory

BPCI owns and operates an industrial chemicals and integrated nitrogen fertilizer manufacturing complex
in Lima, Ohio. The facility has been storing process wastes in four surface impoundments (Deepwell,
Burn. Celite and V-1).

All four surf ace impoundments contain depleted uranium. As a result of previous catalyst manufacturing
process which utilized depleted uranium. The Deepwell, Burn and Celite ponds contain EPA listed
wastes K011, K013 and K014. The Celite Pond also contains listed U009 waste. The Burn Pond
contains listed waste U003 and characteristic waste D003. The V-1 Pond contains characteristic waste

- D002.

The four surface impoundments, Deepwell, Burn. Celite and V-1, will be closed in accordance with the
requirements of Title 40 of Code of Federal Regulation (40 CFR) 265.112 and Ohio Administrative Code
(OAC) 3745-66-12, the U.S. Nuclear Regulatory Commission Technical Branch Position published in
the Federal Registry Volume 46 Number 205, October 23,1981, Disposal or On-site Storage of Thorium
or Uranium Wastes from Past Operations and 10 CFR 20.2002 (previously 10 CFR 20.302). i

Studies have determined that ;he best method of closure is to consolidate all wastes from the four ponds
into as few as two ponds which would be converted to landfills. The liquids from all of the ponds will
be pumped and disposed of as hazardous wastes, as appropriate. Sludges from the four ponds will be
solidified and stabilized for final disposal in the landfills. The remaining ponds would be decontaminated
and released.

3.3 Site Control

BPCI is a limited access installation: access is restricted by fences and manned security gates and only
personnel with appropriate identification and training are allowed onto the premises. Therefore, the
public is restricted from this site. As plant personnel are on site, provisions to restrict non-essential=

personnel from site activities will be utilized. As described in the next section, boundaries of site
activities will be flagged and nonessential personnel will be restricted from these areas.

L
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3.4 Work Zones

Site activities will be restricted to the facility boundary as shown in Figure 1-1. The Work Zone
boundary will be clearly established (e.g., flagging, snow fences. outer security fence, signs) in the
immediate area during all closure activities such as dewatering, excavation and solidification \ stabilization
of the sludge, liner and cap preparation, etc.)(Figure 3-1).

The work zone shall be further divided into Restricted and Controlled Areas. These areas shall be posted
and controlled in accordance with tha general requirements outlined in the BPCI Radiological Control
Plan ( Appendix A) and the procedural requirements speci6ed in Appendix B.

All work zones will be entered in Level C personal protective equipment (PPE) and personal dosimetry.
Access and control to work areas shall be maintained via the use of radiation work permits, as outlined
in the BPCI Radiological Control Plan (Appendix A) and as specified in Appendix C.

t

3.5 Facility Description

The hazardous and radiological waste types contained within the four st.rface impoundments consist of
primarily liquids and sludge. The wastes exhibit the following general characteristics: ,

Radioactive*

O Toxic=

Reactive=

Caustic*

There are no unusual site features within the surface impoundment or surrounding areas.

3.6 Ilazard Evaluation

As stated in Section 3.2 all of the ponds contain depleted uranium. The Deepwell. Burn and Celite
Ponds contain EPA listed wastes K0ll, K013, and K014. The Celite Pond also contains listed U009.
The Burn Pond contains listed waste U003 and characteristic waste D003. The V-1 Pond contains
characteristic waste D002. Laboratory analysis of the pond sludges indicated that they contain high levels
of total cyanide and moderate levels of various metals and volatile and semi-volatile organic compounds.
Exposure limits, recognition qualities, acute effects, and target organs of these contaminants are presented
in Tables 1 and 2 in Appendix D.

Standard Safe Work Practices listed in Appendix E must be adhered to at all times.

A heahh and safety risk analysis for each project task will be prepared in accordance with - R Part
1910.120. The analysis includes the physical, chemical and mechanical hazards associated with .ach task.

O ,
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L) 4.0 EMERGENCY INFORMATION

4.1 Emergency Planning
i

Prior to the start of work with radioactive materials, BPCI will contact emergency personnel (e.g., local
hosp tal, ambulance service. local fire department. etc.) to inform them of the nature of the
decommissioning and closure activities to be conducted at their site and the health hazards associated with
such work. In addition. BPCI will provide radiological emergency kits to the appropriate ambulance
service and medical facility. The kit will contain materials to monitor direct radiation exposure, minimize
the spread of radioacuve materials and monitor for loose contamination.

4.2 Emergency Procedure *

If an emergency develops on-site. the procedures as listed in Appendix F should be utilized. Should the
situation require outside support services. BPCI will be notified (via Acrylonitrile Room phone number
listed below.). BPCI will in turn contact outside support services.

HPCI Radiation Safety Officer or his designee will be continuously available to respond to a radiological ~
emergency. i.e.. "on-call." In addition, the Contractor will have a Radiation Safety Officer or his
designee at the job site at all times during construction activities.

O'
The Radiation Safety Officer at the site during an emergency that requires outside support services will
accompany injured personnel off-site and provide information, as necessary, to emergency support
services with regard to radiation safety techniques.

4.3 Emergency Contacts

The BPCI and of fsite emergency contacts are listed in Figure 4-1.

4.4 Emergency Route to llospital

The route to St. Rita's Medical Center is as follows: turn right onto Fort Amanda Road from plant
entrance boulevard; proceed north on Fort Amanda Road, which becomes Collett Street, for
approximately 1 mile; St. Rita's Medical Center is located on the corner of Market and Collett Streets.
The St. Rita's Medical Center address is 730 West Market Street. A map of the specified route is shown

on Figure 4-2.

O
j
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$ /V FIGURE 4-1

IIPCI AND OFFSITE EMERGENCY CONTACTS

Contact Person or Acency Telephone

BPCI Acrylonitrile Control Room BPCI (419) 226-1328

BPCI Construction Manager and Emergency Peter J. Campbell (419) 226-1266 (Plant)
Coordinator (419) 224-6445 (Home)

BPCI Alternate Emergency Coordinator F. J. Fassel (419) 226-1242 (Plant)
(419) 226-7919 (Home)

BPCI Radiation Safety Officers J. H. Martz (419) 226-1241 (Plant)
(419) 692-8986 (Home)

.

R. J. Ryan (419) 226-1529 (Plant)
(419) 643-3361 (Home)

Police Allen County Sheriff 911 or (419) 227-3535
,

Fire Shawnee Township 911 or (419) 991-4055O Fire Department

ilospital St. Rita's Medical Ctr (419) 226-9024

Poison Control St. Rita's Medical Ctr (419) 226-9024

NRC Region 111 Ken Lambert (708) 829-9853

NRC lieadquarters Sam Nalluswami (301) 504-2502 -

Emergency Release Notification Ohio EPA (800) 282-9378

National Response Center USEPA/ Coast Guard (800) 424-8802

BPCI Industrial Hygienist D. A.Refson 419/226-1243 (Plant)
419/227-7007 (Home)

O
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FIGURE 4-2

MAP TO ST. IUTA'S MEDICAL CENTER
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5.0 SITE SAFETY WORK PLAN

5.1 Air hionitoring

5.1.1 Sfonitoring Requirements

5.1.1.1 Chemical

The Contractor llealth and Safety Supervis>r will conduct air monitoring for the hazards presented in
Table 1 of Appendix D. Equipment necessary for monitoring at this site consists of a photoionization
detector (PID) (e.g., HNU/ Organic Vapor Analyzer), benzene detector tubes and Draeger pumps (with
prefilters to filter out non-benzene aromatic compounds). a hydrogen cyanide meter, a particulate
monitor, and a combustible gas indicator (CGI). The type of monitoring instruments specified by the
hazard and their respective action levels are shown in Table 3 of Appendix D. All ambient measurements
taken to evaluate employee exposures must be " downwind" measurements taken in the individual's
breathing zone and must be fairly consistent for at least 30 seconds. All monitoring equipment shall be
maintained following the procedures outlined in the owner's manual for the specified monitoring
equipment.

5.1.1.2 Radiological

In addition. air monitoring will include air sampling for Uranium-238 and its progeny. A weekly 'up
wind' background sample and daily 'down wind' sample will be collected through the use of high-volume
samplers. Daily samples will be collected using personal air samplers and low volume samplers (<2
CFM) to measure the release of radioactive materials in the work zone. All samples shall be counted for
gross alpha and beta activities with equipment sensitive enough to detect 6.0 x 10" pCi/ml of activity
(alpha and beta independently) after correction for background activities. The instrumentation and
techniques used to assure that the minimum detectable concentration of airborne radioactivity is below
6.0 x 10" pCi/ml will be in accordance with the requirements specified in USNRC Regulatory Guide
10.4, items 10.3 and 10.4 and Report No. 57 from the National Council on Radiation Protection.
" Instruments and Monitoring Methods for Radiation Protection." The air sampling information and
results of the air samples will be the air sampling documented on Forms 7-7 and 7-8. respectively, as
contained in Section 7.0.

For work site samples with activities greater then the above activity arrangements shall be made with an
appropriate analytical laboratory to independently verify the activity and isotope (s).

Speci0c details regarding radiological air monitoring requirements are contained in the BPCI Radiological
Control Plan ( Appendix A).

5.1.2 Stonitoring Schedule

5.1.2.1 Instrument Calibration

All applicable instmments shall be calibrated daily or at intervals according to the manufacturer's instructions.
j The minimum calibration frequency for all radiation survey equipment will be at mtervals not to exceed 7
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months or after each repair, whichever is earlier. Readings shall be recorded on the Daily Instrument
Calibration Checksheet (Form 7-9) provided in Section 7.0.

5.1.2.2 Ilackground Readings

Ilefore any field activities commence, the background levels of the site will be read and noted on the Air
Momtormg Form IForm 7-10, see Section 7.0). Daily background readings shall take place away from
areas of potential contamination to obtain accurate results.

Generally, background levels for organic vapors in ambient air should read zero. If background readings
indicate higher levels of organic vapors than anticipated, the Contractor Heahn and Safety Supervisor will
determine the source of the readings prior to initiation of on-site activities. This Plan will be amended,
as appropriate. to reflect any adjustments necessary as the result of higher than expected background
levels.

Isackground levels for radioactivity in ambient air should be consistent with levels less than 3 x 10*
nCi/ml for depleted uranium (US), excluding radon daughters. If background readings indicated higher
levels of airborne radioactivity than anticipated, the Contractor Radiation Safety Officer will determine
the source of the airborne radioactivity prior to initiation of onsite activities.

5.1.2.3 Air Monitoring Frequency

O All site readings may be noted on the Air Monitoring Record Form (Form 7-7, sec Section 7.0) along
with the date, time, weather conditions, wind direction and speed, if possible, and location where the
background level was recorded.

The following frequency should be followed for air monitoring activities as specified for each activity.

Air Monitorine Equipment Monitorine Frequency (in breathing rune unless indicated otherwise)

Photoionization or Monitor every 15 minutes
Organic Vapor Analyzer

llenzene Detector Tubes When needed as indicated by HNU readings
and Draeger Pump

flydrogen Cyamde Meter Continuously

Toxic Dust Meter Continuously

Combustible Gas Monitor every 15 minutes at the site of ground-intrusive
Indicator (CGI) activities.

Radiological
Low volume sampler Cont.nuously in work zone

Q High volume sampler Continuously at site perimeter

-
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O 5.2 Levels of Protection

All activities will be initiated in Level C. A minimum of PPE Level D is required for people located on
site. The Construction Health and Safety Supervisor may downgrade PPE. as appropriate, if site
conditions are amenable. In general, reasons to downgrade PPE hclude: new information indicating that :

the situation is less hazardous than originally thought (e.g., measurements on the monitoring equipment
are less than the minimum action levels specified in Table 3 of Appendix D over a period of time); a
change in site conditions which decreases the hazard; or a change in tasks that will reduce contact or
potentia! contact with hazardous materials. Descriptions of PPE Levels C and D are presented in Table
4 of Appendix D. Personal dosimetry will also be required for all personnel entering a work zone.

5.3 Respiratory Protection

The respiratory program will be in compliance with 10 CFR Part 20.1703, as well as 29 CFR Part 1910
regulations. When respirators are used for the project, the respiratory control factors specified in 10 CFR
Part 20.1703(b)(1) and Appendix A of 10 CFR 20 will be used. To the extent possible, the Contractor
will implement engineering controls and work practices to maintain employee exposures below
permissible exposure limits for substances regulated by 29 CFR Part 1910 and below dose limits defined
in 10 CFR Part 20.1201(b), and concentration limits specified in Appendix B. Table 2, Column 3 of 10
CFR 20. When engineering controls are not feasible, personal protective equipment will be employed +

to reduce and maintain employee exposures below applicable limits for the constituents of concern
identified at the site.

Personnel wearing respirators will be required to present proof of respirator fit test, and an annual (or
biannual) physical. Respirators belong to, and are only used and maintained by, the individual to whom
they have been issued. Every employee who anticipates working on-site must be trained, fit-tested, and
d-clared medically fit to wear respiratory equipment prior to participating in field activities. ,

All respirators used each day shall be tested for radioactive contamination after each use. This may be
accomplished by direct surveying and swipe testing for loose contamination. Contaminated respirators
shall be decontaminated immediately and retested, prior to being used agam.

Activities will be initiated in Level C. If organic vapors measured in the breathing zone exceed 1 part
per million (ppm), use benzene detector tube and Draeger pump. If benzene is detected, evacuate the
area for 15 minutes. After 15 minutes, monitor again and if benzene is detected, notify the Contractor
Project Manager, the Contractor Health and Safety Supervisor, as well as the BPCI Construction Manager
and the BPCI Industrial Hygienist. If hydrogen cyanide is detected, stop work and evacuate the area.
Notify the Contractor Project Manager, the Contractor Health and Safety Supervisor, as well as the BPCI
Construction Manager and the BPCI Industrial Hygienist. In both of these cases, a reassessment of the
situation will be made, including a possible upgrading of respiratory protective equipment. As several
of the possible contaminants have poor warning properties, use of an air-purifying respirator may not be
appropriate protection for organic vapors. Any reassessment which results in a change in PPE will be
redected in an amendment to this Health and Safety Plan.

.

All ambient air measurements which are taken to evaluate personnel exposure will be taken within the |

individual's breathing zone and shall be fairly frequent or constant for a duration of at least 30 seconds. |
1
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Detailed requirements for the respiratory protection programs related to radiological constrtuents are
contained in the BPCI Radiological Control Plan (Appendix A).

5.4 Work Limitations

At least two personnel will be in the field at all times. All field personnel will have been declared medically fit
for field work, and where respiratory protection is necessary, all personnel will have been properly trained, fit
tested and declared fit for respirator use.

5.5 Project Personnel

The responsibihties of the Contractor Construction Manager, the Contractor Construction Hea!th and Safety
Supervisor and project personnel are listed in Appendix G and must be adhered to at all times.

5.6 Heat Stress! Cold Stress

if on site activities are conducted during extreme weather conditions. instructions for minimizing heat
stress / cold stress are in Appendix H.

5.7 Fire Protection

O Closure activities appear to pose httle threat of fire; however, in the event that a fire occurs. Appendix J
includes excerpts from BPCI Standard Safe Practice Manual related to fire protection, and location of plant
fire hydrants and fire hoses.

5.0 Review and inspection of Contractor Activities

At least once per week. the Contractor Radiation Safety Officer or his designee will inspect the site for
compliance with the requirements of this plan or the Health and Safety Plan submitted by the Contractor.
This inspection will include. but not be hmrted to the following:

a. all personnel properly wearing and using approved personnel protective equipment and dosimetry;
b. monitoring equipment properly located and operational;
c. proper bamers and postings for hazardous and radiological areas:
d. provision of appropnate safety control and emergency equipment;
e. general workplace hygiene; and
f. conformance of work to approved procedures.

Records of the daily visits will be documented on the Daily inspection Report Form (Form 7-11) contained in
Section 7.0. Any nonconformances shall be assigned a number and immediately brought to the Contractor's
attention in wnting and recorded on the Nonconformance Log Form (Form 7-12) contained in Section 7.0.
The Contractor will implement appropriate corrective action and complete the

|

O
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Q !.Q
Nonconformance Notice and Corrective Action Sheet (Form 7-13) and return it to the BPCI Construction >

Manager, who will review, verify and approve it and close out the nonconformance. ;

At random times, no less frequent than once every month the BPCI Radiation Safety Officer or his
designee will audit the Contractor's health and safety records to verify the following: ;

'

proper training and qualification of all personnel;a.

b. worker dose from dosimetry data meets or exceeds ALARA goals;
c. calibration of monitoring equipment; and i

d. proper monitoring records.

Nonconformances will be managed the same way as was described previously.

5.9 Site Safety Briefings

Site safety briefings will be held by the Contractor Project Manager in coordination with the Contractor
Heahh and Safety Supervisor and the Contractor Radiological Safety Officer. The site safety briefings

'

will be conducted weekly to identify and discuss safety concerns and topics related to the remediation
work. The briefings will be attended by all Contractor remediation/ construction personnel. The site
safety briefings will be documented on Form 7-9 contained in Section 7.0.

O,
,

'

5.10 Accidents / Incidents

Accidents, incidents or other related emergencies occurring on the BPCI site during the con' duct of the
decomnussioning and closure operations will be initially reported as specified in Section 4.0 of this Plan.
All accidents or incidents will be documented on the Accident Report Form (Form 7-14) contained in
Section 7.0.

The Accident Report Form will be completed by the Contractor Project Manager. The Contractor Project
Manager is tesponsible for implementation of the initial corrective action and for follow-up of any
corrective action that remains to be taken to close out the accident report.

,

!
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6.0 DECONTA311 NATION
,

6.1 General

The Contractor will conduct contamination release surveys in accordance with the BPCI Radiological
Control Plan ( Appendix A) and with the procedures contained in Appendix K. These procedures comply
with the requirements of BPCI Source Material License No. SUB-908, i.e., " Guidelines for
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of
Licenses for Byproduct, Source or Special Nuclear-Material, May 1987" (Appendix L). The procedures
in Appendix K are also in compliance with USNRC Regulatory Guide 10.4, Items 10.3,10.4 and 11.0,

The project specifications require that the decontamination pad will be equipped with high pressure stream
washing and the recirculating water system and treatment plant will be designed for zero discharge. In
addition contaminated clothing, trash. etc., will be packaged by the Contractor in USDOT approved or
Owner approved packages and stored in a designated waste storage area. All waste water collected
during Division 1 Work will be temporarily stored in the Burn Pond,

Personnel should follow the decontamination procedures outlined below:

1. Locate a decontamination area between the Hot Line (upwind boundary of the Exclusionary Area)
and the Clean Area boundary.

O 2. Establish a personal decontamination station (PDS) consisting of a basin with soapy water, a rinse
basin with plain water and a can with a plastic bag.

3, All personnel leaving the work area shall " frisk" themselves for radioactive contamination prior to
performing a chemical decontamination. Procedures for monitoring for personal contamination are
contained in Appendix M.

4. Wash and rinse boots.
,
.

5. Remove outside gloves and discard in plastic bag.*

6. Remove disposable suit and discard in plastic bag.*

7. Upon leaving the contamination area, all personnel will proceed through the appropriate
Contamination Reduction Sequence as described above.

8. All protection gear should be left on-site during lunch break following decontamination procedures. ,

P.otecuve clothing such as boots, splash suits, gloves, facepieces, willbe surveyedfor radiological*

contamination. If contaminated, attempts will be made to decontaminate these items to minimize
radioactive waste generation. when feasible. Radiologically clean items will be disposed as
nonradiological waste.

The maximum decontamination layout for Level C is shown in Figure 6-1, and a description follows.

. O
,
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D
SIAXI51UM MEASURES FOR LEVEL C DECONTAMINATION

,

Station 1: 1. Deposit equipment used on site (tools, sampling devices
Segregated Equipment Drop and containers, monitoring instruments, radios,

clipboards, etc.) on plastic drop cloths or in different
plastic-lined containers. Segregation at the drop reduces
the probability of cross-contamination. During hot
weather operations, a cool-down station may be set up
within this area.

Station la: 2. All personnel shall monitor themselves and their
Final Frisk equipment for radioactive contamination. This is done

prior to chemical decon to minimize the amount of
potentially radioactive contaminated waste water produced
on site.

Station 2: 3. Scrub outer boot covers and gloves with decon solution or
ik>ot Cover and Glove Wash detergent and water.

Station 3: 4. Rinse off decon solution from Station 2, using as much

Boot Cover and Glove Rinse water as necessary.

Station 4: 5. Remove tape around boots and gloves and deposit them
'

Tape Removal in the plastic-lined container.

Station 5: 6. Remove boot covers and deposit them in the plastic-lined
Boot Cover Removal container.

Station 6: 7. Remove outer gloves and deposit them in the plastic-lined
'

Outer Glove Removal container.

Station 7: 8. Wash splash suit, gloves, and safety boots. Scrub with
Suit and Boot Wash long-handled scrub brush and decon solutions.

Station 8: 9. Rinse off decon solution using water. Repeat as many
Suit and Boot and Glove Rinse times as necessary.

Station 9: 10. If worker leaves exclusion zone to change cartridges (or
Canridge or Mask Change mask), this will be the last step in the decontamination

procedure. After worker's cartridges are exchanged, new
outer gloves and boot tovers donned, and joints taped,
worker returns to duty.*

Station 10: 11. Remove safety boots and deposit them in the plastic-lined

O
~

container.*Safety Boot Removal
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,

AfAXISfU51 h1EASURES FOR LEVEL C DECONTA511 NATION (continued)

Station 11: 12. With the helper's assistance, remove splash unit. Deposit
Splash Suit Removal it in the plastic-lined container.* i

i

Station 12: 13. Wash inner gloves with decon solution.
Inner Glove Wash

Station 13: 14. Rinse inner gloves with water.
Inner Glove Rinse

Station 14: 15. Remove inner gloves and deposit them in the plastic-lined
inner Glove Removal container.*

Station 15: 16. Remove clothing soaked with perspiration and place them
Inner Clothing Removal in the plastic-lined container. Do not wear inner clothing

offsite, since there is a possibility that small amounts of
contaminants might have been transferred in removing the
fully encapsulating suit.*

Station 16: 17. Remove face piece. Deposit it in the plastic-lined
Face Piece Removal container. Avoid touching face with fingers.*

Station 17: 18. Shower if highly toxic, skin corrosive or skin absorbable
Field Wash materials are known or suspected to be present. Wash

hands and face if shower is not available.

Station 17a: 19. All personnel shall act as a minimum, monitor their face.
Final Frisk hands and feet prior to donning street clothes.

Station 18: 20. Put on clean clothes.
Redress

Protective clothmg, such as boots, splash suits, gloves, face pieces, will be surveyedfor*

radiological contamination. If contaminated, attempts will be made to decontaminate these items
to minimize radioactive waste generation, whenfeasible. Radiologically clean items will be
disposed as nonradiological waste.

6.2 Less Extensive Decontamination

Less extensive procedures for decontamination can be eo 'tished when the type and degree of
contamination are known, or when the potential for transia is judged to be minimal by the Site Safety
Coordinator. These procedures generally involve one of two washdowns only.

.

,
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6.3 Emergency Decontamination

in the event a worker is involved in an accident or impaired, decontamination procedures will be as
follows:

If life-saving procedures are not required, decontaminate the victim as much as possible, and*

transport to the medical facility for treatment.

If life-saving procedures are required and the contaminants are extremely hazardous, cover or*

wrap contaminated areas of the body, perform life-saving procedures, and transport to the
medical facility. If the contaminants are not extremely hazardous, life-saving procedures are to
be performed, and then transport to the medical facility.

In the event of an accident, monitor the victim for radioactive contamination if conditions and time
permits. Decontaminate the victim if conditions and time permits. In the event of a severe accident,
notify the receiving medial facility prior to transporting, that the victim is possibly contaminated, and
the amount of contamination present.

The BPCI or Contractor Radiation Safety Officer or designee shall accompany the victim and monitor
the transporting vehicle, receiving facility and all personnel involved for radioactive contamination.

At any of the aforementioned cases, both transport and emergency room personnel are to be notified
regarding both the type and degree of injury, as well as the extent and nature of contamination to theO injured party.

6.4 Closure of the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during the operation will be double-bagged, labeled,
and contained on-site to await final disposition by BPCI Reusable rubber clothing will be dried and
prepared for future use. (if gross contamination has occurred, discard the item.) All wash tubs, pail
containers, etc., will be thoroughly washed, rinsed, and dried prior to removal from the site.

O
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FIGURE 6-1
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!

'O 7.0 FORMS !

The following forms are used in support of the BPCI Health and Safety Plan. 5

1

Form 7-1 BP Acceptance Block Format ;
*

* Form 7-2 Proper Revision Formatting
Form 7-3 Plan Acceptance Form*

Form 7-4 Prenatal Exposure Instructions Form*

Form 7-5 Plan Feedback Form*

Form 7-6 Contractor / Subcontractor Statement of Compliance*

Form 7-7 Airborne Radioactivity Monitoring Log Form*

Form 7-8 Air Sample Record and Calculation Sheet*

Form 7-9 Daily Instrument Calibration Checksheet*

Form 7-10 Air Monitoring Form*

Form 7-11 Daily Inspection Report Fon,*

Form 7-12 Nonconformance Log Form*

Form 7-13 Corrective Action Sheet*

Form 7-14 Accident Report Form*

Form 7-15 Site Safety Briefing Form*

A.rborne Radioactive Material Calculation Sheet and instructions are cor.tained in Appendix 1.

O The Plan Acceptance Form will be filled out by Contractor employees and by subcontractor
employees working on the site. The Plan Feedback Form will be filled out by the Contractor Safety
Supervisor and any other on-site employee who wishes to fill one out. The Accident Report Form
wil', le filled out by the Contractor Project Manager in the event that an accident occurs. The Site
Safety Briefing Form is filled out by the Contractor Safety Supervisor and signed by all persons who
received the site safety briefing.

;

ALL COMPLETED FORMS WILL BE RETURNED TO THE CONTRACTOR SAFETY 7

SUPERVISOR FOR RETENTION IN PROJECT FILES.

,

t

I

f

i

i4

O ;
:

,
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^

FORM 7-1
BP ACCEPTANCE BLOCK FORMAT

I

ACCEPTANCF,

This document has been reviewed and accepted by BPCI for conformance with the Project Health and
Safety Plan Revision i dated December 1993 and regulations and guidance documents cited in the .

Ilealth and Safety Plan as promulgated to the date of the plan. This acceptance does not verify
'

implementation und is not valid without the following signatures:

BPCI Construction Manager (P. C. Campbell) !

.

Date:

BPCI Radiation Safety Officer (J.lf. Martz or R.J. Ryan)

Date: '

f

BPCI Industrial Hygienist (D. A. Refson)
1

Date:
!

,

i

:

1

i

-

- O
l
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O~ FORM 7-2
PROPER REVISION FORMATTING

Revision -pp- Date MM/DD/YY

ACCEPTANCE BY

Si nature: Date:F

;

4

r

,

O
s

k

;

!
i

t

I

!

,

f

i

i

1

!

! !

O.
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i

O FORM 7-3
PLAN ACCEPTANCE FORM I

,

!

!

Instructions e

i

This form is to be completed by each person to work on the subject project work site and returned to
the Contractor Safety Supervisor:

,

i

!Job No.
t

Project

Location
,

t

Date

.

I represent that I have read and understand the contents of the above plan and agree to perform my
work in accordance with it. >

O
Name (Please Print Clearly or Type) I

!

Signature !

Organization

!

Date
.

|

|

|

O
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i

'

FORM 7-4
PRENATAL EXPOSURE INSTRUCTIONS FORM

!

!

1. , acknowledge and understand the recommendation
of the National Council on Radiation Protection and Measurements to limit radiation exposure to the ,

unborn child to the very lowest practical level, not to exceed 0.5 Rem during the entire period of
'

pregnancy, as contamed in " Instructions Concerning Prenatal Radiation Exposure" Regulatory Guide
8.13.

,

t

Signed ,.

;

!

Printed -

'

Social Security NumberO
,.

I

Witness

|

--!
,

!

?

i
;

!

:

i
t

.

I

- !
;

k v
:

!
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FORM 7-5

PLAN FEEDBACK FORM
i

Job No.

Job Name
' |

~

Date

Problems with plan requirements:

P

:

O
Unexpected situations encountered:

i

i

I

i

!

. ,l
t

'l

Recommendations for future revisions: )

|
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FOIB17-6 .

CONTRACTOR / SUBCONTRACTOR STATEMENT OF COMPLIANCE i

This is to confirm that tile employees listed below are qualified by virtue of training and experience to 3

engage in ticld activities at BPCI in connection with the Contract / Subcontract Agreement between the
'

Contractor and , dated , 19_. Further,

all said employees have been determined to be properly trained and medically fit to perform those
field activities prescribed by said contract and to utilize the respiratory protective equipment necessary
to perform the job safely in accordance with Title 29 of the Code of Federal Regulation. Parts 1910
and 1926. and any other Federal, state, or local requirements.

Emoloyee Names
,

,

1. 6.
i

2. 7. <

'

O
3. 8.

t

4. 9.
1

5. 10. ;

,

' Authorized Representative
1

t

Printed Name

,

O
I

I
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O
FORM 7-7

AIRHORNE RADIOACTIVITY MONITORING LOG FORM

Sainple # Date/ Time Location Results Tech

O

-1

I

|

l

l
|
!

-1

O
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FORM 7-8
AIR SAMPLE RECORD AND CALCULATION SHEET

RWP/RACP No. Date Location RT
Work Evolution During Sample
Sample Type: O 3" Filter Paper O 4" Filter Paper
O General Area O Breathing Zone O Process: Mark No.
Air Sampler: O Radeco AC O Radeco DC O Radeco Gooseneck O RASP
O Staplex High Volume O AMS-2 O AMS-8 O MSA Lapel: Worn St.
Badge No.
Date Sampler On Time On Air Flow
Date Sampler Off Time Off Air Flow - 0 LPM O CPM
Total Time (In Minutes) Averaje Air Flow
Air Sampler Serial No. Total Volume OL O Ft' O cc

MP-210 FIELD EVALUATION
SHOULD BE PERFORMED IN LOW BACKGROUND AREAS (<200 CPM)

Filter Paper: 0 < 500 Net CPM O > 500 Net CPM
Note: If sample is other than 10 ft', multiply net CPM contained by (10 sample volume (ft')
Other Monitoring: O mR/hr O mrem /hr Instrument Serial No.

i

Filter Paper Coimtic:<! Data 1st Count 2nd Count Count

Counted by:
Instrument:
Serial Number:
Date Counted:
Time Counted:
Length of Decay (hours):
Counting Period (minutes):
Gross Counts:

' Gross cpm 2/l:
Background cpm:
Net cpm 5/0.9: ,

Counter Correction Factor:
dpm 7 x 6:
Equivalent Air Counted (ft)):
dpnVft' 8/9:
pCi/cc 10 x 1.59 E-II:
MDCR (cpm):
MDA (pCi/cc) (7 x 11 x 1.59 E-II):

Calculations Performed by:
Radioisotope Identifications: 0 Yes O No RCF:
Reviewed by (signature required): Date

.o.
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FORM 7-8 (continued)
AIR SAMPLE RECORD AND CALCULATION SIIEET SUPPLEMENT

ASR No.
RWP/RACP No. Date Location RT
Work Evolution During Sample j

|

CG CP OY :

Filter Patwr Countine Data Count 1 Count 2 Count 3 Count 4 Count 5 Count 6
;

Counted by:
Instrument:
Serial Number:
Date Counted:
Time Counted:
Length of Decay (hours):
Counting Period (minutes):
Gross Counts:
Gross cpm 2/l:
Background cpm:
Net epm 5/0.9:

O Counter Correction Factor: '

dpm 7 x 6:
3Equivalent Air Counted (ft ):

dpm/ft' 8/9:
pCi/cc 10 x 1.59 E-11:
MDCR (cpm): ,

MDA( Ci/cc) (7 x I1 x 1.59 E-11):

Calculations Performed by:
Radioisotope identifications: 0 Yes O No RCF:
Reviewed by (signature required): Date

,

I

I

!

u

O l
,

93-001.BP.LL 7-10 Revision 1, December 1993
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|HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

O
FORM 7-9

DAILY INSTRUMENT CALIBRATION CIIECKSIIEET

Instrument

Serial #

Ambient Air Calibration Battery Check
Date Calibrated by Remarks

(yes/no) Gas (ppm) (good / bad)

O

O
93-001.BP.LL 7-11 Revision 1, December 1993
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HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

O
FOR517-10

AIR 510NITORING FORST

,

General Information

Name(s) Background Level >

Date Weather Conditions

Time

Project

Job No.

Estimated Wind Direction

Estimated Wind Speed (i.e.. calm, moderate, strong, etc.)

Location where background level was obtained

O Equipment Settines

llNil Explosimeter

Range Alarm Trigger - %LEL

Span Pot Alarm Trigger - %02

Calibration Gas Calibration Gas

Field Activities
,

ri:Id Activities Conducted

!

Time OVA Explosimeter Draeger Radiation Equipment ppm-
'~cLEL %02 Tube afeter Units constituent

!

O
:

93-001.BP:LL 7-12 Revision 1. December 1993



HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

-

I'
FORM 7-11

DAILY INSPECTION REPORT FORM

Activilits Olnerved

Instwetion Checklist: All "no" responses must have a nonconformance idennfied below.

YES NO

O O Dosimetry and personnel protective equipment being properly worn and used

O O Monitoring equipment properly located and operational

O O Barriers and postings properly erected

O O Safety, control and emergency response equipment properly located in work area

O O Work play hygiene is adequate

O O Activities in conformance with approved work procedures

Nonconformances

Log No. Description

!
Lngwcted By !

1

l
i

Date Time

'

Signature

93-001.BP;LL 7-13 Revision 1, December 1993
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HEALTH AND SAFETY PLAN |

BP CHEMICALS, INC. |

f
b FORM 7-12

NONCONFORMANCE LOG FORM ;
;

1eLog No. Description Corrective Actiony 9d Co ed

,

O

.

t

O
93-001.BP:LL 7-14 Revision 1, December 1993
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HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

FOIGI 7-13
CORRECTIVE ACTION SIIEET

To Date Nonconformance No.

.

The nonconformance identified above and described below were identified on
and reauired your immediate attention. Please take appropriate action and complete the bottom
portion of this form and return it to BPCI Consmiction Manager by no later than

Cause of Problem

O .

i

Description of Corrective Action Taken j

|
!

Submitted by Date

'

Approved by Date

93-001.BP1L 7-15 Revision 1, December 1993
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HEALTH AND SAFETY PLAN
BP CHEMICALS, INC.

O
FORM 7-14

ACCIDENT REPORT FORM
,

To: From:

Name t.' Injured or 111 Employee

Date of Accident Time of Accident Exact Location
of Accident

'~

Narrative Description of Accident

Nature of illness or injury and Part of Body involved

Lost Time: 0 Yes O No
-

Probable Disability (Check One)

Fatal Days Away Lost Work Day No Lost First Aid Only

From Work with Days of Work Day
Restricted
Activity

4

|

Corrective Action taken by Reporting Unit

' Corrective Action that Remains to be Taken (by whom and by when)

TitleName of Supervisor

DateSignature

O
93-001.BP.LL 7-16 Revision 1, December 1993 -
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HEALTH AND SAFETY PLAN
'BP CHEMICALS, INC.

FORM 7-1S
SITE SAFETY BRIEFING FORM

Project
'

Date Time Job No.
Address
Specific Location
Type of Work

SAFETY TOPICS PRESENTED

Protective Clothing / Equipment
-

-

Chemical llazards .

Physical liazards

Emergency Procedures

O Hospital / Clinic Phone

llospital Addmss
iSpecial Equipment

Other .

ATTENDEES

Name (Printed) Sicnature

Meeting Conducted By:

Name (Printed)

Contractor Radiological Safety Officer

Q Contractor Safety Supervisor (when applicable) ;
1

93-001.BP:LL 7-17 Revision 1, December 1993
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V

PROJECT NAME AND SITE LOCATION

BP Chemicals, Inc. Remediation Projects
Lima, Ohio

APPROVED

BP Chemicals, Inc.
!

,

HEALTH. SAFETY AND ENVIRONMENTAL MAN AGER

O
HUGH M. BLYTHE

_ ift h | / -V-VIf

/ Signature;/ Date
i

RADIATION SAFETY OFFICER

JOSEPH H. MARTZ

k ]& I .2- f- 9|
7' Signatur(/ Date

O
i
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RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc.

!

O .
1.0 DISCI AIMER NOTICE ,

|

The radiological control and safety requirements / guidelines contained within this Radiological Control
Plan were developed specifically for the BP Chemicals, Inc. (hereafter BPCI) Mixed Waste Pond Closure

' *

Project, the Corrective Action Project and the CAT-21 Remediation Project and should not be used on
any other project or site without prior approval of the BPCI Radiological Safety Officer.

The BPCI Radiological Control Plan requirements and guidelines are effective only if each worker follows

the requirements and guidelines. Intentional disregard by management or workers of the established
requirements / guidelines may result in unnecessary exposure or release of radiation or radioactive
materials.

i

e

!

,

o :
,

I

l

I
J

|
!

|
1

O.
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RADIOLOGICAL CONTROL PLAN

BP Chemicals, Inc.

O
2.0 POLICY STATEMENTS

2.1 llealth and Safety Policy

it is the policy of the BPCI to provide their employees and require all Contractors and subcontractors to
provide their employees with a safe and healthful workplace in accordance with all Federal, State, and
Local regulations, as well as BPCI internal procedures. Safety of all employees is a primary
consideration in the performance of BPCI activities. Consistent with prudent professional practice, BPCI
will identify, evaluate, and correct hazards in BPCI facilities, thereby ensuring that the health, safety, and
well-being of all employees are protected.

2.2 ALARA Policy

BPCI is committed to keeping radiation exposure to employees and the general public as low as
reasonaole achievable (ALARA), commensurate with sound economic and social considerations. BPCI

management will demonstrate their commitment by assigning high priority to work plans and procedures
that will reasonably reduce personnel and environmental radiation exposures. Therefore, in addition to
implementation of the ALARA policy, BPCI will incorporate the ALARA philosophy into applicable
operating procedures. Furthermore, BPCI will place primary emphasis on design and engineering

[ feature:: to maintain exposures ALARA. When practical, design features will be selected in lieu of
administrative controls to maintain exposures ALARA.

,

The "As Low As Reasonably Achievable" (ALARA) philosophy is a fundamental objective of all effective
radiation protection programs. Reducing individual and collective exposures is desirable. Control of
radiation exposure is based on the assumption that any exposure to ionizing radiation involves some risk.
Ilowever, occupational exposure within regulatory limits represents a very small risk compared to the
voluntarily accepted hazards of normal life. This radiation exposure control philosophy has been
presumed repeatedly in the guidance provided by such organizations as the National Council of
Radiological Protection and Measurements (NCRP), the International Commission of Radiological
Protection (ICRP), and the National Academy of Sciences Committee on the Biological Effects ofIonizing

Radiation (NAS-BEIR).

Thus, maintaining individual and collective radiation exposures ALARA is a critical element of this
'

Radiological Control Plan which improves other parts of the BPCI radiological protection program
through better planning of work, training of workers, and tracking of exposures. Ultimately, these efforts

,

benefit the safety and reliability of the BPCI Remediation Project by improving the quality and the -

efficiency of work performed.

O.

93.R C-PLAN.BP1L 2-1 Revision 0, December 1993
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RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc.

3.0 PURPOSE, SCOPE, RESPONSIBILITY ,

|

3.1 Purpose |

'
This Radiological Control Plan establishes radiation control and protection practices to be implemented
by BPCI consistent with Nuclear Regulatory Commission (NRC) standards, and National Council of
Radiological Protection and Measurement (NCRP), and International Commission of Radiological
Protection (ICRP) recommendations. In addition, this Plan supplements the requirements contained in
the BPCI 1Icalth and Safety Plan and promulgates the BPCI sitewide procedures for maintaining radiation
exposure as low as reasonably achievable (ALARA) and within Federally mandated exposure limits.

,

!

3.2 Scope
.

This Radiological Control Plan has bem developed in accordance with the current 10 CFR 19 and the
revised 10 CFR 20 (NRC, May 1991) requirements and has been developed and commensurate with the

scope and extent of licensed activities and sufficient to ensure compliance with the provisions of 10 CFR
20. Specifically, this Plan provides the radiation protection standards and controls that will be in effect
at the BPCI facility during remediation of the surface impoundments, buildings and corrective action ;

management unit (s). Adherence to these controls is the responsibility of each individual as well as ;

members of BPCI line management. Any deviation from this plan requires the written approval of the
BPCI Project Director and the Radiation Safe * Officer !--

The major scope of this Plan is to establish the radiological protection practices to be implemented at the -

BPCI facilities for ensuring control of radioactive materials and radiation exposures to personnel. It is
the philosophy of BPCI to maintain radiation exposures to personnel and release of radioactive materials
to the environs as low as reasonably achievable ( ALARA), and to keep radioactive material contained in

the smallest practical volume at all times.

3.3 Responsibilities of Workers ;

,

'fhis Plan is available for review to all BPCI, Contractor and subcontractor personnel working at the
BPCI facilities. All individuals working or frequenting the radiologically controlled areas of the facilities
ate responsible for complyiag with the requirements of this Plan.

All personnel who could potentially come in contact with radioactive materials should understand that a
knowledge of standard radiation protection rules and practices is an integral part of their job duties and i

responsibilities. Each person should be aware that it is their responsibility to minimize their own . [

exposure to radiation and be cognizant of their obligations to BPCI and co-workers for the safe handling ,

of radioactive materials. Each individual working at the BPCI facilities is responsible to perform their
job in accordance with plant procedures, job training and in accordance with the principle of maintaining

(, his or her exposures ALA.RA. Each person who could reasonably be expected to handle radioactive ,

i
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|

O 1
materials will receive periodic instruction in the general and specific radiological aspects which they may |
encounter and will be made aware of their responsibility to BPCI the public, and the co-workers for safe
handling of radioactive materials.

1

,

3.4 Responsibilities of Management ,

it is the responsibility of BPCI to provide its employees and require all subcontractors to provide their
employees with a safe and healthful workplace in accordance with all Federal. State and Local
regulations, as well as, BPCI site procedures.

Iin addition, BPCI Remediation Project management personnel are responsible for:

(1) Being knowledgeable of the co cnts of this Plan.

|
! (2) Ensuring that employees have been fully informed of, and possess a thorough understanding of the

.

sections contained in tMs Plan whict -r> ply to their job assignment.

(3) Ensuring that all necessary training is scheduled and completed and for maintaining auditable training
records which will include any follow-up training and all annual refresher training.

O
.

(4) Reviewing the Radiation Control and Protection Program content cotnained in this Plan and for
reviewing the efficiency of its implementation on an annual basis.

,

(5) Maintaining records (provisions of the program, audit and review, sur reys) related to the Radiation
Control and Protection Program.

O
93.R-C-PLAN.BP;LL 3-2 Revision 0, December 1993 :
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|

4.0 PROJECT ORGANIZATION
,

4.1 Roles, Responsibility and Authority

4.1.1 General
i

o

The organizational stmeture plays a key role in the effectiveness of any Radiological Control and
Protection Program. Responsibility, authority and accountability for radiological control and protection
must be established within this structure to effectively carry out the objectives of the program. Lines of
authority must be organized in such a way that radiological protection and safety has a channel to the top.

In addition. top management must be supportive of radiological control and protection efforts. ,

The BPCI organizational structure depicted in Figure 4-1 has been developed to carry out the objectives
of the policy statements presented in Section 2.0. This Figure identifies employee titles and the lines of
authority to be used throughout the BPCI remediation projects. The BPCI organizational structure may
be reviewed and updated, if necessary, to reflect the current status of site operations.

.

4.1.2 BP Chemicals, Inc. Organintion <

4.1.2.1 Health, Safety and Environmental Manager

The llealth, Safety, and Environmental Manager (IISEM) is responsible for the management of all ;

remediation projects performed at the BPCI Lima, Ohio facility. These projects include but are not
limited to the Mixed Waste Pond Closure Project, CAT-21 Remediation Project and the Corrective Action

Project.

In addition. the ilSEM has overall responsibility and authority for the development and implementation
of the BPCI Radiological Control Plan. The IISEM will work together with specific BPCI Construction
Managers and the BPCI Radiation Safety Officer (s) (RSO) to ensure that all radiological protection and

'
control measures are carried out. The ilSEM reports directly to the BPCI Plant Manager.

L

-f4.1.2.2 Construction Manager

The BPCI Construction Manager (CM) is rest ~a."le for the management of his/her respective
remediation project (i.e., Mixed Waste Closure Pond Project, CAT-21 Remediation Project, Corrective
Action Project). The CM will work together with the BPCI RSO and BPCI Industrial Ilygienists and the
Contractor Project Manager to ensure that all radiological protection and control measures developed for

,

his/her specific project will be carried out in a safe and efficient manner. The CM reports directly to the
BPCI Plant Manager.

O
i
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O
4.1.2.3 Radiation Safety Officer

The BPCI Radiation Safety Officer (RSO) is responsible for developing and implementing policies and I

procedures in accordance with NRC Regulations (Title 10 CFR Parts 19 and 20) and e ty other applicable j
requirements / regulations. The RSO has direct recourse to the Health. Safety and Environrnental Manager 1

(liSEM) to prevent unsafe practices or to halt an operation which is deemed radiologically unsafe. |

The RSO is also responsible to oversee and control the day-to-day radiation protection activities in
accordance with the requirements contained in the BPCI Radiological Control Plan. The RSO may
delegate day-to-day activities to the Contractor RSO, but is ultimately responsible for the Radiological
Control and Protection Program. The RSO reports directly to the HSEM with communications and'
radiological oversight provided to the CM. L

Speci6c duties of the RSO may include, but are not limited to, the following: f

(1) Provide training to project personnel.
(2) Verify that site personnel receive (or have received) appropriate radiological training.
(3) Verify implementation of the Radiological Control Program.-

'

(4) Provide technical expertise to on-site radiation safety personnel.
(5) Conduct periodic radiation safety audits at the site.
(6) Interface between site radiation safety personnel and BPCI managernent.
(7) Review surveys conducted during and after the remediation effort.
(8) Implement additional health and safety requirements as directed by the llSEM or CM.
(9) Develop and implement radiation control procedures speciSc to these projects.

.

)

Qualifications of the Radiation Safety Officer are:

(1) A B.S. in Science or Engineering.
(2) A minimum of 4 years of applied radiation protection experience.
(3) Previous training consistent with Regi 'atory Guide 10.4, item 7, Topics.
(4) Approved by the BPCI management.
(5) Authorried by notation in the NRC license. .

The Radiation Safety OfEcers (RSOs) for BPCI are Mr. J.11. Martz (designee) and Mr. R. L Ryan
(alternate). These RSOs were previously approved by the NRC as part of BPCI License No. SU3-908,
Amendment No. 5. dated July 8,1992.

!

i

:
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O
4.1.2.4 Industrial Ilygienist

The BPCI Industrial llygienist (Ill) is responsible for ensuring that general industrial safety and chemical !

safety requirements, as specified in the BPCI Ilealth and Safety Plan and related procedures, are complied-
,

with during conduct of remediation activities. The 111 reports directly to the IISEM with colnmunications -
and industrial hygiene oversight provided to the CM. The III may delegate day-to-day safety activities

,

to the Contractor licalth and Safety Supervisor, but is ultimately responsible for general and chemical
safety program as specified in the liealth and Safety Plan. !

:
,

4.1.2.5 Regulatory Compliance Coordinator
e

The BPCI Regulatory Compliance Coordinator (RCC) is tesponsible for identifying, coordinating, and/or I

resolving and tracking issNs involving regulatory agencies (i.e., NRC, Ohio Environmental Protection
Agency, Ohio Department of liealth) to ensure compliance with applicable federal and state regulations. [
The RCC reports directly to the ilSEM with support provided to the CM. ;

,

4.1.2.6 Project and Plant Personnel }
!

All HPCI project and general plant personnel will comply with the requirements of this Radiological
'

Controi Plan.
,

;

.

h

4.1.3 Contractor Organization |

At the discretion of BPCI. a remediation contractor may be requested to operate under a variety of -

contractual arrangements. The alternate arrangements are discussed below. '

i

A Contractor may operate directly under the BPCI 11ealth and Safety Plan. Radiological Control Plan and |
irelated procedures, in which case the full services of the BPCI organization will be utilized.

The Contractor may also operate under his own IIealth and Safety Plan, Radiological Control Plan and !
related procedures. The Contractor plans and procedures must meet or exceed the requirements specified

in the BPCI documents. In this case, the Contractor would provide his own personnel.
'

A third option is for a Contractor to operate under the BPCI plan, but for the Contractor to provide
llealth and Safety / Radiological personnel to supplement BPCI personnel.

The typical Contractor personnel and responsibilities are described in the following section.

O
]

*
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4.1.3.1 Project Manager

The Contractor Project Manager (PM) is responsible for managing Contractor personnel and other ;

resources necessary to carry out the specific remediation project or activity. The PM will work closely
with the Contractor RSO and Heahh and Safety Supervisor to ensure work being conducted by Contractor ;

personnel is in accordance with either: 1) the requirements specified in the BPCI Health and Safety Plan,
Radiological Control Plan and related procedures; or 2) with requirements contained in the Contractor-
developed IIealth and Safety Plan, Radiological Control Plan and related procedures, which are consistent ,

with the BPCI documents. The Contractor PM reports directly to the BPCI CM. ,

6

4.1.3.2 Radiation Safety Officer (Optional)

The Contractor Radiation Safety officer (RSO) is responsible for the development and implementation
of the Contractor Radiological Control Plan and related procedures, when requested by BPCI (see Section
4.1.1). The Contractor RSO is also responsible to oversee and control the day-to-day radiation protection
activities in accordance with the requirements contained in the Contractor Radiological Control Plan. In !

general, the Contractor RSO specific duties are similar to those identified for the BPCI RSO. The
Contractor RSO reports directly to the Contractor PM with communications and technical guidance from

Lthe BPCI RSO.

O
4.1.3.3 Radiological Control Technician (s) (Optional)

The Contractor Radiological Controls Technician (RCT) is responsible for adhering to radiological control
procedures under the direction of the Contractor RSO.

Specific duties of the RCT include, but are not limited to the following:

(1) Surveying of areas, materials, equipment and personnel as needed.

(2) Recording of all survey finding on appropriate forms.
b

(3) Report unexpected findings to the project RSO or PM.
,

'

(4) Advise the RSO or PM of any unsafe working conditions at the site.

(5) Remove employee (s) who have approached the established administrative radiation exposure limits
or who have nct demonstrated their continuing understanding of, or need for compliance with
radiological safety procedres.

O i
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l

4.1.3.4 IIcalth and Safety Supervisor (Optional)

The Contractor liealth and Safety Supervisor (HSS) is responsible for developing and implementing the
general safety and chemical safety requirements contained in the Contractor Health and Safety Plan and

related procedures, when requested by BPCI (see Section 4.1.1). In general, the Contractor IISS is
responsible to oversee and control the day-to-day safety activities in accordance with the requirements
contained in the IIcalth and Safety Plan. The Contractor HSS reports directly to the Contractor PM with
communications and technical direction from the BPCI Industrial Hygienist.

4.1.3.5 Contractor Personnel
.

All Contractor personnel engaged by the BPCI will comply with the requirements of this Radiological
Control Plan.

>

4.2 Stop-Work Authority

The BPCI CM, Ill, RSO, RCT, and the Contractor PM, RSO, HSS and RCT have the authority to stop
work when a situation is considered to pose an immediate threat to life, health, property or the

' / environment. When an immediate threat does not exist, only the BPCI CM or his designee will have
stop-work authority pursuant to the Radiological Control Plan. When it becomes necessary to stop a job
due to a safety hazard, conditions will be stabilized immediately so that stopping the job does not in itself >

present an additional hazard pursuant to the Radiological Control Plan.

Any HPCI or Contractor person found to be wilfully disregarding any provisions of this Radiological
Control Plan will be subject to immediate removal from further remediation work by the BPCI CM or
his designee.

.

4,3 Administrative and Field Procedures and Review Requirements

The BPCI Radiological Control Plan establishes the policies and requirements to be followed during the
conductance of remediation activities at the BPCI site. Ilowever, detailed administrative and field ,

operational procedures which incorporate radiological, industrial and other general safety considerations
are required to ensure that the identified policies and requirements are met. Preparation of such
procedures minimizes the potential problems encountered during the conduct of activities by requiring
explicit planning prior to initiation of the required work. Thus, written procedure (s) is a step-by-step j

guide for the personnel performing the work or activity. Prior to being issued for use, the procedure will
be reviewed and approved by the BPCI CM and the RSO. The approved procedure will be issued, as
a restricted document, to ensure that the proper procedure is being used at the work location.

!
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:

5.0 TRAINING REQUIREMENTS

'|5.1 Introduction -

!

The purpose of radiation training for the various BPCI remediation activities is to provide qualified
'

personnel to work with the radiation hazard at the site. The training program will be reviewed by BPCI
management and kept up to date to reflect changes in the facility and procedures, as applicable.

Traming will be required of, but not limited to: all workers involved in day to day remediation
operations, project and management personnel who will visit the remediation sites regularly and BPCI
and Contractor personnel identified by the CM, !

;
.

5.2 Site Orientation and Training

Prior to entry into radiologically restricted areas of the BPCI facilities, all personnel will be given a site
,

specific chemical safety and radiological orientation. The objectives of this orientation are to familiarize -
personnel to: -

(1) Recognize labeled chemicals and radioactive materials, understand the meaning of chemical and
radiological warning signs, and be aware of the general hazards associated with chemical and
radiological material:

(2) Understand that, as long as radiological control procedures and limits are followed, harmful effects
to personnel or to the environmental from radioactivity at BPCI will be minimized; and

(3) Recognize and understand the meaning of. and proper response to, emergency signals and use of
emergency equipment, such as fire extinguishers, fire hoses and SCBA.

This orientation is required for all personnel visiting or working at the BPCI site including Contractor )
and subcontractors.

All vishots will be escorted by personnel who are trained as radiation workers and have passed the
radiation worker written exam. Visitors will be issued temporary TLDs or self-reading dosimeters by
the Radiological Safety Officer or his designee and will be required to wear them whenever they are
inside the radiologically controlled work zones.

|

;
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?
5.3 Radiation Safety Training |

!

5.3.1 General '

A Radiation Safety Training Course orovided by BPCI will consist of classroom and practical training ,

and will be in accordance with 10 CFR Part 19.12 and USNRC Regulatory Guide 10.4 Item 8. The
Radiation Safety Training will be commensurate with the potential health protection hazards associated ,

with the restricted areas of the mixed waste ponds, corrective action management units, and the CAT-21
buildings. ,

At the discretion of BPCI, the Contractor may be authorized to provide the training. Prior to
implementation of a Contractor-provided training course, BPCI will review and accept the Contractor's
training course content for compliance with the following content requirements. BPCI will verify that
the General Contractor provides qualified instructors, as defined by 10 CFR Part 40.32(b) and USNRC
Regulatory Guide 10.4 hem 7, to conduct radiation safety training.

(1) Identification and location of licensed radioactive materials and radiological hazards present in the
restricted area to be entered by the individual.

(2) Health protection problems associated with exposure to such radioactive materials or radiation.
(" .

(3) Precautions and procedures to minimize exposures and the spread of contamination (e.g., use of
Radiation Work Permits (RWPs), dosimetry, and frisking for personal contamination when leaving
a contaminated zone).

(4) Purposes and functions of protective devices required (if any).

(5) Applicable NRC regulations to be observed by individuals working in or frequenting restricted areas,

(6) Terms and conditions of BPCI license applicable to employees working in or frequenting restricted
areas. ,

(7) Standard operating and emergency procedures to be followed by individuals working in or
frequenting restricted areas.

,

(8) Responsibility of individuals to report promptly to BP Chemicals, Inc. management unsafe acts or :

conditions observed in restricted areas that may lead to or cause a violation of NRC regulations or
'

unnecessary exposure to radioactive materials or radiation. '

(9) Rights of employees to receive radiation exposure reports upon request (10 CFR 19.13).

(10) For persons who actually work with radioactive material instructions for the safe use of f
radioactive material.

93:R-C-PLAN.BP1L 5-2 Revision 0, December 1993 |
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O
5.3.2 Basic Radiation Safety Training

Personnel who will require routine unescorted site access (radiation workers) will receive basic Radiation
Safety Training.

The basic Radiation Safety Training will include the following specific topics:

(1) Basic Fundamentals of Radiation.

(2) Biological Effects of Radiation.

(3) Risk of Low-Level Occupational Exposures to Radiation.

(4) Basic Radiation Protection, Exposure and Contamination Control Concepts.

(5) BPCI Radiation Protectior, Policies and Procedures.

(6) Employee and Management Responsibilities for Radiation Safety.

(7) ALARA.

(8) Signs and Postings.

(9) Personnel Monitoring and Dosimetry (including Bioassay).

(10) Proper Use of Protective Clothing and Frisking Techniques..

(11) Decontamination.

(12) Use of Radiation Work Permits (RWPs).

(13) Prenatal Exposure (Regulatory Guide 8.13).

(14) Contents of 10 CFR 19: Notices, Instructions and Reports to Workers.

(15) Emergency Procedures.
,

At the conclusion of the training, each worker's knowledge, competency and understanding of the above
listed radiation protection areas will be evaluated. A written test will be administered to < eument an !
adequate understanding of the subjects covered. Satisfactory completion is indicated by a test score of |

80 percent or greater, l

O i

!
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O
Prior to being allowed unesconed worker access to the site and issuance of a TLD, all personnel will be -

required to pass (80%) a written exam demonstrating a basic knowledge of radiation worker training and .
provide evidence of a recent medical examination as described in Section 14.0.

i

5.4 Other Training

All personnel working on the various remediation projects will require BPCI Contractor and project site
specific training. In addition, all personnel working within identified hazardous waste zones will be.
required to have 40-Hour Hazardous Waste Site Training (OSHA Standard 29 CFR 1910.120(e)).

5.5 Refresher Training

Personnel who will require routine unescorted site access will receive refresi.er training annually of the
following:

(1) Review of initial Radiation Worker Training subjects:

(2) Site specific training requirements:

O (3) Any critique of incidents that have occurred in the past year that can serve as training examples of
related work; and

(4) Any other relevant topics.

5.6 Training Verification and Documentation

All persons working on-site will have evidence of initial training and pertinent refresher training as
required by Sectiorts 5.3 and 5.5 (e.g., training certificates, letter of certification, etc.) prior to being
permitted to perform work involving a potential for exposure to radiation or health hazards. In addition,
all site personnel will be required to sign a statement documenting that they have received site-specific
training and that they understand the potential site hazards along with the necessary control measures to
reduce and/or eliminate those hazards.

All training documentation. including the content of Site-Specific Training, test results, attendance sheets,
any other subsequent training (e.g., periodic safety meetings, specific task safety training, etc.), and
personnel traming files will be maintained on site as part of the Project Procedures Files and available -
for inspection.

O
.
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5.7 Employee Access to information

All pertinent information concerning the health and safety of on-site workers will be conveyed initially !

via site-specific training. Subsequently, documents such as this Radiological Control Plan, Material ,

Safety Data Sheets (MSDS), and regulatory standards, will either be provided to employees or be made
available to them upon request. In addition, any new information concerning safety or health conditions

'
associated with this project will be conveyed to project personnel.

Furthermore, in accordance with 10 CFR 19, current copies of the following documents will be made
available for examination by all employees:

10 CFR 19 and 20 standards and regulations*

13PCI license, license conditions, and documents incorporated into the license by reference anda

amendments thereto. |

Operating procedures applicable to remediation activities.*

,

Any notice of violation involving radiological working conditions, proposed imposition of civil*

penalty, and any response from 13PCI

O A notice which describes the documents and states where the documents are available for review will be
-

posted in conspicuous locations throughout the work area.

,

Od :
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6.0 ENVIRONMENTAL MONITORING

6.1 Introduction

Remediation operations will be controlled such that no member of the general public will exceed the
revised USNRC 10 CFR 20 non-occupational limit of 100 mrem / year. Operations will be conducted
such that minimal releases to the environment of airborne and liquid radioactivity will occur. The i

concentration limits for depleted uranium (Um) are taken from 10 CFR 20. Appendix B, Table 2,
Columns I and 2 and are presented here with the BPCI Administrative Limits.

,

10 CFR 20 BP Administrative Limit
|

Isotope Air Water Air Water
(gCi/ml) ( Ci/ml) (pCUml) (pCi/ml)

US 6.0 E-14 3.0 E-7 3.0 E 14 | 3.0 E-8

In any event, exposure to the public, due to direct, inhalation and ingestion exposures of radioactive

O materials from the BPCI remediation activities will be limited to 100 mrem in any year. Sampling for
airborne and liquid radioactive materials will be performed in accordance with Sections 6.2.2 and 6.2.3
of the Radiation Control Plan and/or the direction of the RSO.

6.2 Monitoring

To ensure that the nonoccupational dose to the public is met, monitoring of the environment around the
perimeter of the work site will be performed. Monitoring will consist of the three potential pathways of
exposure to the public. The pathways consist of direct exposure to radiation, inhalation and ingestion
of radioactive material from the BPCI remediation activities.

~'

6.2.1 Direct Exposure
'

,

Direct exposures will be monitored with environmental area Thermoluminescent Desimeters (TLDs).
The TLDs will be placed at strategic locations along the site perimeter. The TLD's will be changed
quarterly and analyzed and evaluated by a dosimeter processor that holds current dosimetry accreditation
from National Voluntary Laboratory Accreditation Program (NAVLAP) of the National Institute of

.jStandards and Technology. Additionally, during the remediation activities, a TLD(s) will be established
at a background location (s) that is not influenced by the radioactively contaminated site. All TLD results ]
will be maintained on an NRC Form 5 (or equivalent).

\
4

!

!

93:R-C-PLAN.BP:LL 6-1 Revision 0, December 1993

. _ . ._ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _



.- . . _ .-

RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc.

.

In addition to the placement of TLD's along the site perimeter. exposure rate measurements will be taken
periodically as part of the general site radiation survey program. These measurements will he performed i
with calibrated instruments, qualified personnel and in accordance with approved procedures,

t

6.2.2 Airborne Radioactive Materials

Airborne materials are included in the environmental monitoring program to determine possible inhalation
exposures to radioactive materials by the public. During remediation operations involving potentially or
known radioactive materials, air samples will be collected around the perimeter of the surface
impoundments, solid waste management unit (s) and buildings using low volume or variable rate air
samplers. The collection and analysis of the air samplers will be performed with qualified personnel, in
accordance with approved procedures and with calibrated equipment as described in Section 13.0. The
minimum detectable activity of the air sample and counter combination must be able to detect is <3.0
E-14 pCi/ml.

Air sampler (s) will be positioned downwind at the site perimeter to collect air that may contain
radioactive material during the remediation activities (i.e. downwind of sludge removal, solidification
and placement operations). :

O In addition. air sampler (s) will be located upwind frem the site to collect air that will be used to
determine background levels.

'

If any sample result is greater than the BPCI limit then the RSO and CM will be notified. If the sample '
results are greater than the NRC 10 CFR 20, Appendix B, Table 2 limit for US, an evaluation will be
performed to determine proper corrective action.

6.2.3 Liquid Radioactive Materials
1

Liquid radioactive materials generated as a resuh of remediation activities will be collected and analyzed
to determine that the material is within the limits established by BPCI and the NRC 10 CFR 20,
Appendix B. Table 2 limit for Um The samp',e collection and analysis will be performed with qualified
personnel in accordance with approved procedures and calibrated equipment / instrumentation.

If the initial sample result is greater than the BPCI administrative limit, then the BPCI CM and RSO will
be advised. If sample results are greater than the NRC 10 CFR 20. Appendix B Table 2 limits for US,
an evaluation will be performed to determine proper corrective action and disposition of the liquid.

|

|
,

O !
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6.3 Actions

if any environmental pathway exposure exceeds the BPCI administrative limits, then remediation
operations will be reviewed to determine the cause of increased pathway exposure and the effect of the j
exposure on the public and the environment.

:

1

Additional measures will be initiated to reduce the exposure pathway and operations can continue with i

the concurrence of the CM and RSO.

i

'

r

,

O

O
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7.0 IDENTIFICATION AND MONITORING OF CONTROLLED AREAS
i

7.1 Introduction

To aid in the control of radiation exposure and limit the spread of radioactive material, a system of
identifying radiologically controlled areas will be implemented by BPCI

The BPCI site will be divided into three distinct areas for radiation exposure control. These areas are
unrestricted, controlled and restricted areas. Figure 7-1 depicts the restricted, controlled and unrestricted

areas within the site.

Restncted Area means any area access to which is controlled by BPCI for purposes of protection of
individuals against undue risks from exposure to radiation and radioactive materials, " Restricted area"
shall not include any areas used as residential quarters, although a separate room or rooms in a residential ,

building may be set apart as a restricted area. Within the restricted areas, different zon s will be
designated to aid in radiation exposure control and control of the radioactive materials present.

Unrestricted Area means any area access to which is neither limited nor controlled by BPCI for purposes

of protection of individuals from exposure to radiation and radioactive materials.

Controlled Area means an area, outside a restricted area, but inside the site boundary, access to which

can be limited by BPCI for any reason.

In all cases, the radiologically controlled areas will be delineated with distinctive barrier tape or rope and
signs. The signs will have the radiation symbol and appropriate wording to warn workers of the potential
hazard. A description of the radiation symbol and sign can be found in USNRC Regulatory Guide 8.1
and ANSI Standard N2.1-1969.

All radiological posting will be done by or at the direction of Radiological Control personnel.
Movement. removal or defacing of posted radiation warning signs, tags or boundary markers by
personnel other than radiological personnel or without their approval may be cause for disciplinary action.

Restricted areas and specific zones within the restricted area will be posted with the appropriate signs,-
such that posting is readily identifiable from ordinary avenues of approach.

7,2 Radioactive Materials Area

A Radioactrve Materials Area is an area that contains radioactive materials in amounts exceeding 10 times

the 10 CFR 20, Appendix C. Each Radioactive Materials Area (RMA) must be posted with signs

meeting applicable standards, including the radiation symbol, and the words " CAUTION - RADIOAC-
. TlVE MATERIALS AREA" or " DANGER - RADIOACTIVE MATERIALS."

03:R-C-PLAN.BP:Lt. 7-1 Revision 0, December 1993
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O
7.3 Radiation Area

!

Radiation Area means any area, accessible to personnel, in which radiation levels could result in an j

individual receiving a dose equivalent in excess of 5 mrem in I hour at 30 centimeters from the radiation
sous:e or from any surface that the radiation penetrates.

Entrance to Radiation Areas will be conspicuously posted with " CAUTION - RADIATION AREA" signs.

7.4 Contaminated Area

A contamination area is an area which contains radioactive material which can spread. The amount of
contamination is measured in disintegrations per minute per 100 cm Contamination above the lowest
limits in Table 7-1 will constitute a contamination area. The area will be isolated and posted. The
posting will read " CAUTION - CONTAMINATED AREA"

7.5 Airborne Radioactivity

Areas accessible to personnel. such as a room, enclosure, or area will be posted as Airborne Radioactivity

Areas if airborne radioactivity composed wholly or partly of licensed material exists in concentrations:

(1) In excess of the derived air concentrations (DACs) specified in Appendix B of 10 CFR 20.

(2) To such a degree that an individual present in an area without respiratory protective equipment could
exceed, during the hours an individual is present in a week, an intake of 0.6 percent of the annual

limit on intake ( All) or 12 DAC hours.

Each Airborne Radioactivity Area must be posted with signs meeting applicable standards, including the
radiation symbol, and the words " CAUTION - AIRBORNE RADIOACTIVITY AREA"

Additional instruments or requirements such as "RWP required"," TLD required," " Contact Health
Physics Prior to Entry," as appropriate may be attached to each of the above specified postings.

.

b

.

O
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RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc.

O
8.0 RADIATION WORK PERF11TS

8.1 Introduction

The Radiation Work Permit (RWP) is a administrative tool used to control work occurring inside the
radiologically restricted area and to make all of the personnel involved with the work aware of specific
hazards and precautions in the specific work area. Additionally, the RWP will instruct the workers as
to what protective equipment may be needed and what monitoring will be required.

,

An RWP will be required for any of the following conditions:

Entering a radiation area.*

Entering a contaminated area.*

Entering an airborne radioactivity area.*

Unknown radiological conditions in an area to be entered or equipment to be opened.*

8.2 (Vork Control

All work will be administratively controlled via RWPs. RWPs will be issued daily or weekly, depending ,

O on the length of the work task. RWPs will be reviewed daily by the RSO or his designee. The RWP
will list the following information:

(1) Task (s) to be performed.

,

(2) Location of task (s).

(3) Radiological hazards involved with task (s).
;

,

(4) Most recent radiation survey results.

(5) Required personnel protective equipment.

(6) Special units restraints or instructions.

(7) Signature of the RSO or his designee..

(8) Signatures of the individuals performing the required work
,

A daily safety meeting will be conducted with all workers to review safety and radiological conditions
and/or changes to the RWP, as appropriate. -

' An RWP will be issued at the start of remediation operations and daily or weekly thereafter. The RWP
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will be terminated at the end of 24 hours,7 days or when conditions change.

The preparation and issuance of RWPs is addressed in BPCI Field Procedure entitled " Radiation Work
Permit."

~

O
.

t

h

O
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Dv
9.0 EXTERNAL RADIATION EXPOSURE LDIITS AND CONTROL

9.1 Introduction

Control of axposure to ionizing radiation is based on the assumption that any dose received as a result
of exposure involves some incremental risk: however, exposure within acceptable limits represents a very
small increase in risk compared to the normal hazards of life. Therefore, it is the objective of the BPCI
Radiological Protection and Control Plan not only to maintain exposures within the limits established by
Federal and State law, but also to minimize exposures to individuals, the tatal work force and the general
population in accordance with the as low as reasonably achievable (ALARA) principle.

Remediation operations will be controlled such that no member of the public and no worker will exceed
any 10 CFR 20 non occupational and occupational limit (NRC, May 1991) respectively and the total of
all workers' exposures will be limited to the lowest reasonably achievable. To ensure worker exposures
will be limited to the lowest reasonably achievable, at any time during the remediation efforts the
radiation level exceeds 1 mR/ hour, remediation work will be immediately stopped. An evaluation of the
safety and health etfects due to the abnormal radiation level will be performed and documented. Further
remediation activities may proceed with the approval of the Project Radiological Safety Officer, after the
evaluation is completed.

The USNRC and other appropriate regulatory agencies (Ohio Depanment of Ilealth Allen County
Depanment of Ilealth) will be notified within one business day of the exceedance of the action level.

In addition, remediation activities will be controlled such that there will be no release to the environment

of airborne radioacuvity greater than the concentration limit of 10 CFR 20. Appendix B, Table 2,
Colunm 1 or no release to surrounding water of radioactive liquids greater than 10 CFR 20, Appendix -
B. Table 2. Column 2 limits. .

9.1.1 Control of Personnel Exposure

9.1.1.1 Exposure to Radiation Workers

9.1.1.1.1 Occupational Radiation Exposure Limits

Radiation exposure limits are used for controlling personnel exposure to radiation (excluding medical and '
dental exposures) to levels which are believed to cause no ill effects even if the employee was exposed
to these levels throughout his/her entire working life. These limits are based on those promulgated by
Title 10. Code of Federal Regulations, Part 20. " Standards for Protection Against Radiation." Personnel
should endeavor to maintain their own exposures as low as reasonably achievable and below these limits.

The occupational exposure limits (10 CFR 20.1201(a)) and the BPCI administrative exposure limits for

( radiation workers to external radiation are given in Table 9-1. It will be the goal of BPCI to maintain

93;R-C-PLAN.BP1L 9-1 Revision 0, December 1993



.- . . .- .- _. . . .

RADIOLOGICAL CONTROL PLAN '

BP Chemicals, Inc.
;

.
>

individual radiation exposure to less than 1 Rem per year.
,

As stated previously, Table 9-1 lists the BPCI administrative limits for occupational radiation exposure. t

These limits are less than or equal to those specified in 10 CFR 20. These administrative limits will be
the operating limitations for exposure to all personnel. No employee will exceed these limits without
receipt of a formal written extension of allowable exposure by the BPCI Radiation Safety Officer (RSO)
or his designee.

t

9.1.1.1.2 Occupational Radiation Exposure Controls

To maintain personnel radiation exposures as low as reasonably achievable (ALARA), BPCI may choose -

to have more restrictive radiation exposure limits.

The three most important methods to minimize exposure in fulfillment of ALARA objectives are the
proper use of time. distance. and shielding. Each of these items is discussed below.

Time. The less time an individual spends in a radiation area, the less exposure to radiation*

he/she will receive. To fully utilize the time that is spent in radiation areas, all jobs should be
,

'
preplanned. Such preplanning should include:

(!) Making sure all the tools and equipment required for the job are obtained prior to entering
'

the area.

.

(2) Being familiar with the equipment and work plans prior to entering the area. |

(3) Knowing the radiation levels as well as component location prior to entering the area.

Distance. Exposure to radiation can be significantl3 reduced by keeping as much distance*

between the individual worker and source as possible.
I

Shieldine. The third method of controlling / minimizing radiation exposure is by means of*

shielding. BPCI will utilize shielding, as necessary, to limit exposure to personnel.
!
J

!

9.1.1.1.3 Personnel Stonitoring for External Radiation

The purpose of personnel monitoring for external radiation is to provide an indication of the level of
external radiation exposure. Occupational exposure limits (10 CFR 20.1201) and the BPCI administrative J
exposure limits for radiation workers to external radiation are given is Table 9-1.

Upon the initial site visit by each radiation worker, a USNRC Form 4 (or equivalent) will be completed
- and signed. Exposures to the worker during the course of the remediation activities will be documented

!
,

|93.R-C-PLAN.BP;LL 9-2 Revision 0, December 1993
;

_



- m
' ' , .

'

.

?R*
&4 to
9 *$ ",, fy .

////f t{tA,@+%g
/

[f f*,f+}4
IMAGE EVALUATION 4(pO 4 ,

TEST TARGET (MT-3) ,|& /g,
<g /// , (j

%o# 9
)

% % ?(p
4

+ % '

.

l.0 if 4 m
$35 {"q 2.2

? 14 f

!! E!A !+

1.1 b is ||||2A
: ,

__

|1.8

,

;1.25 1.4 1.6
-- =

4 150mm >-

.,

4 6" >

d D >p 4%
4A 4 4$ #oN

*iff > Apgg- x 4))d:{.4.[
-

'

Oy j <($4 4
L ( 66

~

_ . ,

- %ra: ; = u a a a % d Lg _. s
, e.

-



- -

' i ,

/e%+

/ to
,..

ss
\NNNN+ .e 0

[[[ / I' 2 F e
%,. ND#'Ge IMAGE EVAL.UATION

- -

~\9 777 =-
+ TEST TARGET (MT-3)

/g '' V,
.

4

+ 's

" ""
1.0

'

'' G22
,o

1.1
- " =?-

:

N4
1.25 1.4

] m.6
1

.__ ==
,

4___ _ . _ _ _ . _ - - _ . - . _ - _.- - 15 0 m m --
*

4 ._ . _ . -
- - - - 6" - *

A
9|h$y

*

dyp g' Nk

fa $ gp%;//
m n, . . \ ,//g,c,

t _ *px
'

<c,a;3 e -
nn$Y ;y'A f

o// %p|q#
4 y <

- . . . . .
- .. .



x ,

*
cg>.

w
<['F ;

'

t 'g

0.-

4, ,

IMAGE EVALUATION .AO '
c '

//jp//
. ' ''o

TEST TARGET (MT-3) / '*p

(7)gg," iP4 gb
,g,

" "
l.O

!22

|,| p2o

11| x.8
l

yn

i! I.25 |!! l.4 !!||| 1.6
|| bess I;iimm

* - - - - 150mm - - - - >

d 6" - - - - - - - - - - - ->

:- f..

+ ,, 4 ,,o,y ~, .,
c

~ ^

'&\ _
. .

|} ,' e ^
,,

. p y ,'

0;/ // q g

f y
,

'

i

t
- _4 , ,jfA-

.



- - - - _

IO'

I,e ,

O X IMAGE EVAL.U ATION g' %~'

b
. ),y A^ '4? g,
0\' ' ' ' ' " ' ' TEST TARGET (MT-3)

\\'N#^qp>m / g gg [,jy +k
/x > er

x\ . '

4 4'

" "
l.0

.- ,,,

If2;S
' '

l.1
-

@
1.25 1.4 !!j i.6

- ,_ w=

4 - - - -- -- - 150mm - - - -
- >

4
- -- 6" - - - - - - - -- >

## ;,3' yyb 43'%r
, ++:sf4wo _, , :g ;

og,
:3 c ,,.

y;
,

I

<

? !

. _ - _ _



,
. _ _ - _ _ - _ _ _ - - _ - - _

%. ,

a
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p
it}

"

- on a USNRC Form 5 (or eqtdvalent).

9.1.1.2 Exposure to Minors

P The annual occupational dose limits for minors specified in 10 CFR 20.1207 is 10 percent of the annual
dose limits specified for adult workers.

L 110 wever, to minimize exposures to minors. individuals under the age of 18 are not permitted to enter
any restricted area or any radiation area at the BPCI facilities.

!

9.I.1.3 Exposure to Unborn Child

Because of the high radiosensitivity of newly formed and fast growing cells, female employees who work
in controlled areas and their supervisors will be advised of the National Council on Radiation Protection

and Measurement recommendations to keep radiation exposure to an embryo or fetus to the very lowest
K practical level during the entire gestation period and to limit the dose to the unborn child to a maximum

500 mrem or less during the entire period of pregnancy as specified in 10 CFR 20.1208 (a).
-. .

[p .,
'

The dose to an embryo will be taken as the sum of the deep dose equivalent to the declared pregnant
- woman and the dose to the embryo / fetus from radionuclides in the declared pregnant woman.

&

y The BPCI policies regarding exposure to an embryo or fetus are derived from those of Regulatory Guide
8.13 and 8.36 and are very strict in limiting the exposure of fertile females.

These policies are in place to protect the unborn child.

it is the responsibility of all fertile females on site whosejob involves work with radioactive material.

to declare their pregnancy to their supervisor / manager as soon as it is confirmed.

Upon declaration of pregnancy, it ' die responsibility of BPCI management to insure that all proper*

precautions are taken to minimize exposure to the unborn child of the female employee.

As part of the radiation safety training (and reverification trai :ng) and prior to issuance of TLDs, all;

personnel authorized to receive radiation exposure will be given specific instruction about prenatal
exposure risks to a developing embryo and fetus. This instruction will include both orally and in writing,
the applicable infonwion contained in the Appendix to U.S. Nuclear Commissbn Guide 8.13
" Instruction Concerning Preatal Radiation Exposure". All personnel receiving instruction in accordance
with the paragraph above will y n the statement contained in the Prenatal Exposure Instructions Formg

(Figure 9-1) prior to being issueo dosimetry.

' The signed statements will be kept with the training records and will be retained by BPCI

93:R-C-PLAN.BP1L 9-3 Revision 0. December 1993
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O
9.1.1.4 Exposure to Visitors

BPCI will control the exposure of visitors to its worksites to levels as low as reasonably achievable
( ALARA). For exposure control purposes a " visitor" is def'med as any person not qualified as a
" radiation worker" and who requires access to restricted areas.

Entry by a visitor to a control area will require the following:

(1) Assignment of a temporary TLD badge or self-reading dosimeter:

(2) Escort by a qualified radiation worker at all times while in the restricted area

(3) Documentation of the following information:

(a) Name

(b) Social Security Number

'

(c) Date of Visit

O
9.2 Personnel External Exposure Monitoring

9.2.1 Equipment

As stated previously, the purpose of personnel momtoring for external radiation is to provide a indicat;on
of the level of external radiation to which an individual has been exposed. Monitoring for external
radiation exposre will be accomplished with the use of primary dosimetry and radiation survey dose rate
meters. The primary dosimeter for this project will be the thermoluminescent badge (TLD badge) capable
of measuring the worker's whole-body exposure.

Other devices that will be available for exposure control are self reading dosirneters and dose rate survey
meters. The self reading dosimeters will be used by visitors to the site and as directed by the RSO.

The radiation survey dose rate meter for this project will have a minimum detection rate of 2 pR/hr, an
accuracy of 10% and a response time of 15 seconds. Radiation and/or contamination instrumentation

and specifications are presented in Section 13.0.

O
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!

9.2.2 Calibration i

Portable dose rate survey instrumentation used to evaluate personnel exposure will be calibrated semi-
annually by a qualified vendor in accordance with ANSI N42.17A-1989 guidance for each type of
radiation of concern at the site. Portable instrumentation will be source checked each day the instrument
is in use. All calibrations will be performed using standards traceable to the National Institute of '

Standards and Technology (NIST).
,

Self reading dosimeters will be tested semi-annually by a qualifted vendor in accordance with ANSI
N13.5-1972 (R 1989) guidance. TLD badges do not require field calibration, but must meet the i

performance criteria found in ANSI N13.15-1985.
.

t

.

9.2.3 Survey and Dosimetry Requirements

;

9.2.3.1 Surveys

Surveys for radiation levels and/or contamination levels will be performed using appropriate ponable
radiation survey dose rate meters prior to working on known or materials suspected of being contaminated {
to assess the level of hazards and aid in the establishment of appropriate radiological controls.

O These surveys will be performed by qualified individuals using calibrated instruments and in accordance
with approved procedures.

!

9.2.3.2 Dosimetry

Consistent with 10 CFR 20.1502. all personnel who are likely to receive. in one year from sources
external to the body, a dose in excess of 10 percent of the limits specified in 10 CFR 20.1201(a) will be
monitored by dosimeters. While it is unlikely that any worker will receive a dose in excess of 10 percent
of the specified limits, the following personnel will be monitored with dosimeters: |

(1) Personnel entering an area posted as a radiation area. e

(2) Personnel who routinely remain in spaces immediately adjacent to radiation areas. Even though the
general area radiation levels in the space are less than one mrem per hour, personnel will be
monitored.

,
,

(3) Personnel who directly handle or touch radioactive material. or personnel in a controlled surface
contamination area, even though they do not enter a radiation area. However. it is permissible for
personnel to handle radiation survey instruments containing check sources without being monitore 3
with dosimeters.O
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r

9.2.3.2.1 Thermoluminescent Device (TLD) |

BPCI will use TLD badges to measure personnel radiation exposure for permanent record purposes. This
TLD measures ionizing radiation by emitting a measurable amount of visible light which is directly
proportional to the amount of incident radiation. This TLD measures both beta and gamma exposure. t

Extremity TLDs will be made available by BPCI if the need arises. Extremity TLDs will be TLD finger
rings or TLDs oriented toward the source of radiation as much as practical without causing damage to
the devices during use.

,

;

The results of the TLD badge measurements are the basis of the legal record of an employee's exposure.
Therefore, any deliberate action by an employee which invalidates the TLD measurements is cause for
disciplinary action.

An individual's permanent TLD badge will be worn on the front of the body between the waist and neck.
facing away from the body. TLD badges are to be placed in the special onsite storage rack when not
being used. TLD badges are not to be taken offsite (i.e., home, car).

All personnel required to regularly enter and v<ork in the radiologically restricted area will be provided
with a primary dosimeter (TLD). This dosimeter will be worn daily throughout the duration of the
project. Dosimetry will be analyzed quarterly or at the time of employee termination (whichever is
earlier) to determine radiation exposure of the individual. Visitors will be assigned a temporary
dosimeter (TLD) or a self-reading dosimeter (SRD).

9.2.3.2.1.1 Issuance

Workers will not be issued a TLD until the worker has:

Provided evidence of the physical fit for duty and fit for respirator use (when required)=

Successfully passed the Radiation Workers Training course (test score of 80% or higher)*

Completed NRC Form 4=

Provided a urine sample /for baseline bioassay*

All employeu upon permarant departure from the project will turn in dosimetry and provide a urine
sample for closeout bioassay.

.
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O
'

9.2.3.2.1.2 Loss or Damage of TLDs

Each instance of a lost or damaged personnel TLD will be reported promptly to radiological control
personnel.

Individuals who lose or damage their TLD while in a restricted area will immediately exit the area and
report the condition to the RSO or his designee. The individual will be restricted from entering restricted j
areas until an exposure estimate has been completed and a new TLD issued.

,

i

9.2.3.2.1.3 Estimate of Dose

i

All exposures indicated by the TLD will be considered to have been received by the individual unless it
'

can be clearly demonstrated to be erroneous. .

If an exposure measurement result from a TLD is lost or proven erroneous, an estimate of the dose
received by the individual during the period in question will be established by the RSO or his designee t .-

and documented as part of the employee's exposure record.

Estimates of dose received will consider at least the following:

(1) Dose rates in the individual's work area.

(2) Actions taken by the individual during the time for which dose information is desired. This review
should include consideration of work position, time in restricted areas, etc. [

.

(3) Doses received by other personnel doing similar work in the area.

9.2.3.2.1.4 Wearing TLDs r

The wearing of TLDs will be strictly enforced. TLDs will be worn on the front of the body between the
waist and neck, facing away from the body. Any deliberate action by an employee which invalidates the
TLD measurements is cause for disciplinary action.

<

9.2.3.2.1.5 Tracking Radiation Exposure

iPrior to personnel performing work at the mixed waste ponds, correction action management units, or
CAT-21 building, NRC Form 4, " Occupational External Radiation Exposure History," will be completed
to determine personnel lifetime exposure. NRC Form 5. " Current Occupational External Radiation

,

- Exposure," will be completed to determine personnel exposure for the current year.

93:R-C-PLAN.BP1L 9-7 Revision 0, December 1993
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9.2.3.2.2 Self-Reading Pocket Dosimeters

Self-reading pocket dosimeters (SRPD) may be issued to individuals who enter controlled areas. These
'

dosimeters, if used will be utilized as required and will be returned to the RSO or his designee for
processing. If the SRPD is worn with a TLD, the SRPD will be worn next to the permanent TLD.

Pocket dosimeters, whether low or high range types. will be read by the wearer prior to entering radiation
or high radiation areas and periodically thereafter to control his own radiation exposure while in these
areas. To prevent offscale reading, low range dosimeters will be recharged whenever the reading exceeds
150 mrem. {

9.2.4 Analysis

Dosimetry will be provided, processed and evaluated by an offsite dosimetry processor that:

(1) Holds current personnel dosimetry accreditation from the Natic.nal Voluntary Laboratory .

Accreditation Program (NAVLAP) of the National Institute of Standards and Technology (NIST);
and

O- (2) Approved for the type of radiation (gamma and high energy beta from depleted uranium) that most
closely approximates the type of radiation for which the individual wearing the dosimeter is
monitored.

Dosimeters will be processed on a quanerly basis or at the time of employee termination, whichever is ,

earlier.

9.2.5 Recordkeeping
6

9.2.5.1 Dosimetry

When self reading dosimeters are used. the daily exposure will be recorded and tracked on a separate :

form for visitors and as a portion of the radiation work permit for workers. Copies of TLD results (NRC
Form 5) as they relate to a named employee will be maintained on site and available for inspection.
Personnel monitoring reports will be maintained with guidance from USNRC Regulatory Guide 8.7, Rev.

1.1992.

Copies of individual exposure results (NRC Form 5) will be transmitted to each employee at the end of
each year. Copies of NRC Form 4 (see Section 9.1.1.1) and Form 5 for individual workers will be
traintained as part of the BPCI Project Procedure Files for the duration of the remediation project and
until termination of the license.

O .
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9.2.5.2 Radiation and Contamination Surveys '

Records of radiation and contamination surveys will include:

(1) Date and time of survey. <

(2) Type (s) of instrument (s) used and their calibration information.
(3) Sketch and description of survey area.
(4) Contact and general exposure rates.
(5) Location of any boundaries and step-off pads.
(6) Name of survey performing individual and reviewing supervision.

.

A form that includes the information presented above will be developed for this project.

i

Records of all surveys will be maintained by BPCI for the duration of the remediation projects and until
termination of the license.

O
:
,

t

|

i

|

|

,

5

O
.
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FIGURE 9-1
PRENATAL EXPOSURE INSTRUCTIONS FORM

I, , acknowledge and understand the recommendation
of the National Council on Radiation Protection and Measurements to limit radiation exposure to the
unborn child to the very lowest practical level, not to exceed 0.5 Rem during the entire period of
pregnancy, as contained in " Instructions Concerning Prenatal Radiation Exposure" Regulatory Guide
8.13.

Signed

'~

Printed

O Social Security Number

Witness

,

!

|

|

|

|
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*

i

TABLE 9-1
RADIATION EXPOSURE LDIITS

,

OCCUPATIONAL BP CIIEMICALS, INC.
WilOLE BODY EXPOSURE LIMIT ADMINISTRATIVE LIMITS

Total Effective Dose Equivalent 5 rem /yr 1 rem /yr
~

Sum of deep dose equivalent plus 50 rem /yr 5 rem /yr

commited dose equivalent to any

O I

individual organ or tissue

Lens of eye, skin and extremities 15 rem /yr 1.5 rem /yr

Shallow dose 50 rem /yr 5 rem /yr i

Minor 10% of occupational 10% of Administrative Dose Limits >

dose limits However, no minors are pennitted '

to enter a restricted area

Embryo / fetus 0.5 rem / gestation 0.5 rem / gestation

period period

General public 0.1 rem /yr 0.1 rem /yr
,

,

k

h

+
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10.0 INTERNAL RADIATION LIMITS AND EXPOSURE CONTROL i

10.1 Introduction
,

it is the policy of BPCI to maintain the internal exposure of radioactive materials to ALARA. The use
of engineering controls to the maximum extent possible will be employed. If engineering controls are -

not adequate, as demonstrated by work area air sampling, then respiratory protection will be considered
to control internal exposures to radioactive materials. The effectiveness of the internal exposure control
program will be confirmed through the use of air sampling surveys and bioassay (see Section 14.4).

Remediation operations will be controlled such that no member of the public and no worker will exceed
any 10 CFR 20 (NRC, May 1991) nonoccupational and occupational limit. respectively, and the total of
all workers' internal exposures will be limited to the lowest reasonably achievable.

10.2 Engineering Controls ;

Engineering controls will be utilized to the maximum extent possible to control the production of dusts
during the remediation project. Engineering controls may be, but are not limited to using tarps or
covermgs, water misting or dust control additives.

10.3 Monitoring of Airborne Radioactivity

To demonstrate compliance with the limits specified in 10 CFR 20, Appendix B. Table 1, air sampling
of the work areas will be performed daily during excavation, transfer or hauling solidification and
placement activities. The frequency and location of sampling equipment will be dictated by the
remediation activities that occur each day. An adequate number of samples will be collected to be
representative of the air in the work area.

Representative samples will be collected daily in the general work areas, at the breathing zone (within
18") of workers and downwind of the work area at the restricted area boundary. If work involves the ,

use of heavy equipment air samples will be collected in the operator's cabs daily or as directed by the
RSO. Work area air sample volumes will be a minimum of 36 cubic feet and collected using high
volume, low volume or lapel air samplers as directed by the RSO or designee.

If work involves activities outside the operator cab or when deemed appropriate by the RSO or designee,
'

representative samples will be collected daily in the general work area as close to the workers as
practical. .!

If air sampling determines the possibility of an airborne release, then the RSO or designee will evaluate
the possibility of an uptake. Evaluation will include, but not be limited to nasal smears and bioassay
methods to determine exposures due to an uptake of US

To demonstrate compliance with the limits specified in 10 CFR 20. Appendix B, Table 2, site perimeter
air samples will be collected and analyzed daily during excavation, transfer or hauling solidification andO placement operations. The sampler (s) will be positioned at appropriate locations downwind of the site

,

;
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(
'% '

to collect potential releases from the site.
;

One background sample will be collected daily from the upwind location to the remediation site. At a ;

minimum one sample will be collected downwind to the remediation site. The site perimeter air ,

samplers will collect a minimum of 36 cubic feet using a low volume sampler. Downwind perimeter air
samples will be collected during periods of remediation activities to verify that quantities of depleted +

uranium (Um) above the established limits in 10 CFR 20, Appendix B, Table 2. Column 1 are not
released from the site. )

:

Air sample collection and analysis will be performed with qualified personnel using calibrated -|
equipment / instrumentation and in accordance with approved procedures.

!

10.4 Equipment
i

Air sampling equipment will be calibrated in accordance with ANSI N13.1-1969 (R/1982) within six i

months of the start of the project and every six months thereafter. Flow rates for the air samplers will
be variable from 0.5 to 20 CFM. The analysis of air samples will be performed with equipment capable
of a minimum detectable activity of < 2.0 x E-12 pCi/ml. The analysis equipment will be calibrated in 4

accordance with ANSI N42.17A-1989 guidance.
-

;
;

10.5 Analysis ;

!Results of air samples will be compared with the limits given in Table 10-1. If the air sample results are
above 10% of 2.0 E-11 pCi/ml (2.0 E-12 Ci/ml) for Um. then the RSO or CM will be notified. ,

10.6 Respiratory Protective Equipment (RPE)

10.6.1 Selection

To maintain the internal exposure of radioactive materials to ALARA, engineering controls will be used f
to the maximum extent possible. If engineering controls are not adequate, as demonstrated by woria.rea |
air sampling, then respiratory protection will be considered to control internal exposures to radioactive ,

materials.
,

All respiratory protective equipment (RPE) will be recommended by the RSO or his designee prior to the !

initiation of each new task or operation.

RPE will always be selected on the basis of hazard or presumed hazard. Whenever the degree of hazard .j
can not be determined prior to task initiation a conservative approach for protecting personnel will be ;

assumed.
'

Respiratory equipment may be used to limit the potential for intake of radioactive materials. Protection
factors as specified in 10 CFR 20. Appendix A will not be applied and potential exposures will be basedO upon measured volumes of contamination in the air. If BPCI determines a need to take credit for the use

1

|
1
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of respiratory protection equipment (apply protection factors), it will notify Region III of the NRC in
writing 30 days prior to using respiratory protection equipment for that purpose.

10.6.2 Use

Consistent with the applicable portion of 10 CFR 20.1703, the following requirements will apply to the l
'

use of RPE at this project:
:

(1) RPE will only be used by those persons who have been examined by a licensed physician and found I
medically qualified to wear the prescribed equipment. I

,

(2) Project personnel will use the prescribed RPE in accordance with their training and the requirements _|
of the work permit. ;

(3) Only equipment recommended by the RSO will be permitted. j

!(4) Only equipment that has been selected, maintained, and inspected prior to commencement of work
will be permitted. ;

(5) Personnel will only be permitted to use equipment for which they have been adequately trained and ;

fitted.

O '
I(6) Only equipment that has been properly fitted in accordance with the acceptable methods contained

in NUREG-0041 will be permitted for use. ,

(7) Only equipment that has been adequately decontaminated will be permitted to be reused.

(8) Only approved RPE will be allowed for use during the remediation project.

(9) Only NIOSH and MSHA-approved respiratory equipment will be used.

(10) Communications (voice, visual, or signal line) will be maintained between all individuals
present. Planning will be such that one individual, unaffected by any likely incident, will have :

the necessary resources to assist the others in case of any emergency.
,.

(11) Respiratory protective equipment will not be worn when conditions exist that prevent a good
face-to-facepiece seal.

(12) Cartridges and filters used in conjunction with air-purifying respirators will be changed daily, ,

or upon increased breathing resistance; whichever comes first.

(13) No contact lenses will be pennitted when wearing respiratery protection. |

Additional requirements may be identified as work progresses.

O !
,

|
,

i
I
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10.6.3 afaintenance and Repair

All RPE will be maintained and repaired in accordance with the manufacturer's recommendations, using
only manufacturer-approved replacement parts. by personnel who are knowledgeable in the mainte-- |

nance / repair procedure to be performed. Some procedures may be performed by the user while other i
procedures must be performed by the manufacturer, or an authorized service center. The following
subsections describe the maintenance procedures anticipated for this project.

10.6.3.1 31aintenance/ Repair by the User

All personnel who have been issued RPE will be responsible for:

(1) Daily cleaning or disposal of assigned equipment.
,

(2) Cartridge / filter replacement.

(3) Proper storage of assigned equipment.

' '
(4) Possession of assigned equipment.

(5) Requesting maintenance / repair as needed.

'
(6) Proper use/ handling.

(7) Breathing-air replenishment.
:

(8) Periodic frisking for radioactive contamination. !

10.6.3.2 Survey of Cleaned RPE !

All RPE coming into contact with the skin will be surveyed for radioactive contamination prior to use ,

by qualified Radiological Control personnel.

:

10.6.3.3 31aintenance/ Repair by the Alanufacturer
,

All equipment that cannot be maintained, serviced. cr repaired by the user will be sent to the ;

manufacturer or authorized service center for service. Some of the procedures that are not anticipated
'

to be handled in-house include:

(1) liigh-pressure regulator maintenance / repair.

(2) Cylinder maintenance / repair.

!

q (3) 1-ligh-pressure hose maintenance / repair. ,
'

.\)
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Prior to returning RPE to a manufacturer for repair, the equipment will be surveyed for radioactive
contamination, decontaminated if necessary, and resurveyed for unrestricted release. ,

:

10.6.3.4 Inspection

All RPE will be inspected prior to each use and during cleanings/ reassembly. In the case of respiratory
protecuon, the content of inspections will be as prescribed by the manufacturer. In addition, all
respirators will be periodically monitored for radioactive contamination. If airborne radioactivity is
indicated by the airborne sampling program (Section 10.3), then respirators will be monitored for *

radioactive contamination after each use. This will be accomplished by direct surveying and swipe testing
for loose contamination. Contaminated respirators will be decontaminated immediately and retested, prior
to being used again. Decontamination will be in accordance with contamination limits presented in Table :

7-1.
,

10.7 Training and Instnictions

As part of the radiation worker training, individuals will be instructed in the proper donning and doffing
of respirators. They will also be fit tested and instructed on the proper field test to be used to insure an
adequate fit.

In addition, individuals will be instructed on the proper maintenance and cleaning of respirator.

The worker will also be advised that the worker may leave the work area any time for relief from -
respirator use in the event of respirator failure, physical / psychological distress or other emergency
situations.

10.8 Bioassay

While it is not expected that internal exposures due to inhalation or ingestion (uptake) of Um would
exceed the limits specified in 10 CFR 20, Appendix B. Table 2, Columns 1, 2 and 3, bioassay
methodology will be implemented to demonstrate compliance. A bioassay program will be developed
and implemented consistent'with the applicable portions of Regulatory Guide 8.9.

10.8.1 In-Vitro Bioassay

Urine samples will be collected from each radiation worker prior to start of work to establish a baseline
measurement of radioactive material (if any) within the individual body. A second urine sample will be
collected from each worker a the time of termination to demonstrate compliance with the specified limits
and to ensure that any unknown intakes are quantified. A urine sample will also be collected any time
there is a' suspect ingestion or inhalation of contaminated material.

l'
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10.8.2 In-Viso Bioassay

In-vivo (lune /whole body) counting will be performed by a qualified vendor or facility, if urinalysis is
not possible or sufficient.

;

Results of each worker pre employment and past employment bioassays will be maintained as part of the
.BPCI Project procedure files and will be available for the worker to review,

,

10.8.3 Special Internal Dosimetry Evaluation
.

Personnel w ho are involved in radiological work will have internal dosimetry evaluations when internal
contamination is confirmed or suspected, in accordance with the following criteria:

i

A urinalysis or lung count will be required in the following circumstances:
~

(1) Whenever pe'rsonnel are exposed to airborne radioactivity above the limits in 10 CFR 20,
,

Appendix B. '

(2) Whenever personnel are exposed to high airborne concentrations exceeding protection
provided by respiratory equipment being worn.

' (3) Whenever nasal swabs or personnel frisking indicates detectable counts of alpha or beta-
gamma activity above established limits.

(4) Whenever the Radiation Safety Officer or his designee feels that internal monitoring is
needed.

When in-vivo examinations are required as a result of internal contamination, the involved personnel will
be transponed directly to the whole body counter facility as soon as practicable after the incident.
Additionally, in-vitro fecal sampling may. be required if the urinalysis or in-vivo examination indicates
internal contamination.

.

10.8.4 Dose Commitment

When an internal deposition is detected, the employee's committed effective dose equivalent (CEDE) will
be estimated by methods using metabolic modeling consistent with reports 26, 30 and 54 of the
International Commission on Radiological Protection (ICRP) and Regulatory Guide 8.9. The calculated
CEDE will be reported to the employee and will become a part of his/her exposure history file (NRC
Form 5).

,

O -
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10.9 Work Restriction

An employee may have his radiation work activities altered or limited as a result of:

(1) Approaching the control levels specified in Section 9.1.1 and 10.1.
,

(2) Unknown exposure status.

(3) Increased potential for internal deposition, such as an open skin break.

(4) Repeated violations of radiological or general safety requirements.

The RSO or his designee is responsible for implementing work restrictions, when necessary, The
employee's supervisor will be notified in writing that a work restriction has been imposed within hours .

of determining the need for a resniction. Copies of work restrictions will be maintained in the
employee's dosimetry record.

No person will exceed the administrative control levels of Section 9.1 without prior written approval of
the RSO or his designee.

An employee whose exposure status is unknown (e.g., lost dosimeter) will not enter a controlled area
until his/her current exposure status is determined by the RSO or his designee.

When an employee has an internal deposition of a radioisotope induced for medical diagnostic purposes,
he/she will be restricted from wearing a TLD until the medical isotope is eliminated from the body. This ,

is done to avoid including exposure from the medical isotope to that exposure received from this contact
with radioactive material.

Employees who work with radioactive materials will report any skin breaks which they may have to their
immediate supervisor and radiological controls personnel. Skin breaks include unhealed wounds, open >

cracks from chapping, injuries such as lacerations, abrasions, punctures, and blisters or burns. A clearly
open wound will be sufficient reason to prohibit entry to a controlled area, irrespective of protective
clothing or medical dressings. ,

Safeguards will be maintained by supervision to minimize the likelihood of accidental introduction of
radioactive materials beneath the skin. If the skin is broken while working with radioactive materials,
the employee will immediately report to his immediate supervisor who will have the skin break surveyed
by Radiological Control personnel. The RSO or his designee will determine if additional follow-up action
is required.

Contaminated personnel will be decontaminated in accordance with the approved procedures listed in
Table Il-2.

.

m

O :

93;R-C-PLAN.BP1L 10-7 Revision 0, December 1993



1

RADIOLOGICAL CONTROL PLAN I

BP Chemicals, Inc.
i

ys -

0'

.

TABLE 10-1 ,

AIR MONITORING / SAMPLING ACTION LEVELS

TYPE OF MEASUREMENT READING ACTION

Investigate exposure source (s), evaluateTLD - Persannel > 50 mremigtr. *

tasks / operations involving potential for
exposure. establish ALARA controls to
reduce exposures as appropriate.
Notify BPCI CM and RSO* s

TLD - Project Site Perimeter 2 times back5round Determine source and evaluate impact on*

public.
Notify BPCI CM and RSO.*

f- s

Investigate additional engineeringWork Area Air Samples for 2.0E-12 gCi/ml *

Paniculate Radioactivity U"8 methods to reduce exposure to airborne
materials.
Notify Contractor Project Manager.*

Notify BPCI CM and RSO.*

Increase frequency of work site air*

sampling

Investigate the need for respiratoryWork Area Air Samples for 0.10 to 0.25 of *
'

Particulate Radioactivity 2.0E-11 gCi/mL protection
U238 Notify BPCI CM and RSO*

Notify Contractor Project Manager*

Notify BPCI CM and RSOPerimeter sampling for > 0.5 of 6.0E-14 *

Evaluate controls of off-site emissionsParticulate Radioactivity pCi/ml U"8 *

and modify as appropriate.

!

i

O

93:R-C-PLAN.BP.LL Revision 0, December 1993

i
.

. _ . -_ . - _ .



,

RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc.

L

:

11.0 CONTAMINATION CONTROL |

11.1 Introduction t

Control of radioactive materials is needed to minimize the spread of contamination. When radioactive -
contamination is spread the potential for an individuals exposure to radiation will increase in the event .

'
that radioactive contamination is spread, then decontamination efforts will be implemented.

Decontamination may be required whenever personnel and equipment exit potentially or known
contaminated areas of the project site. Proper decontamination will be necessary to minimize the potential

,

for transfer of contaminants to previously unaffected areas, and for personal protection. The subsections
below present the personal and equipment decontamination requirements applicable to this project. ;

11.2 Contamination Control

r

To the maximum extent possible, all radioactive contamination will be kept to a minimum. Spills of
'

radioactive materials will be isolated and cleaned up as quickly as possible. All equipment and personnel |

exiting the radiologically restricted area will be monitored for contamination. Limits for samination
and associated personnel protective equipment are given in Table 7-1. Contamination limits for surfaces
and equipment to be released for unrestricted use are presented in Table Il-1.

O 11.3 Equipment Decontamination

11.3.1 General
,

All equipment used on site will be thoroughly decontaminated prior to being cleared for release from the
project site. This requirement will apply to all equipment, including (but not limited to) the following: ,

(1) Vehicles and heavy equipment.

(2) Contaminated materials transport equipment (conveyors, hoppers, piping, containers, etc.).

(3) Air monitoring instruments.

(4) Sampling apparatuses.

(5) Hand tools.

The degree of decontamination necessary will vary on the type of equipment involved, and on its uses
relative to the amount of contamination that may have occurred.

11.3.2 Requirements j

Small items of equipment (i.e., hand-held items such as hand tools and air monitoring instruments) will
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be taken to the personnel decontamination area and decontaminated by the user (s) upon entry into the
Personal Decontamination Pad. Larger items such as vehicles will be taken to the Equipment .

Decontamination Pad.

Small items will be protected from contacting contamination to the extent possible through practices such
as bagging instruments or taping (if applicable /possible), and avoidance of setting items on potentially-
contaminated surfaces. Decontamination of small items will typically involve a soap and water wash and i

a clean water rinse, followed by instrument frisking / screening. .

iExceptions to these requirements may include:

(!) Items made of absorbent materials (i.e., wooden handles on tools, etc.) may be discarded and not
subjected to decontamination efforts after reasonable effort is made to decontaminate. Absorbent
materials in the contamination area should be kept to a minimum.

(2) Items that require special decontamination procedures, such as samples and/or sampling apparatus.

'

Large items of equipment (i.e., site vehicles. bulldozers, backhoes, etc.) will undergo decontamination
iat the Equipment Decontamination Pad. The procedures utilized at this location will include high-

pressure steam cleaning of all exterior surfaces. Pre- and post-instrument screening / frisking will be
performed to identify potential " hot" spots from a radiological standpoint. These measurements will be -

- taken on both exterior and accessible interior surfaces. ;

Additional guidance regarding personnel decontamination is contained in Section 6.0 of the BPCI Health
and Safety Plan. .

,

11.3.3 Contaminated Release Limits

See Table Il-1 for guidance of contamination limits.

!
*

11.4 Persormel Decontamination
!
'11.4.1 General
;

it is not expected that personnel exiting the radiological control zones will be contaminated after removal
of the outer layer of protective clothing.110 wever, if personnel are determined to be contaminated then

'

personnel decontamination procedures will be performed. (See Table 11-2)

The only exception to this requirement would be in the event of an extreme emergency when the urgency
of the situation outweighs the need for decontamination. An example of this is a medical emergency ,

where medical attention requires priority treatment.
'

i

o ;

i
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J
11.4.2 Procedures

,

i

Personnel decontamination protocol will be comprised of removing items of personal protective equipment
'

and clothing (tyvek and outer boots), followed by surveying for radioactive contamination. Radiological
survey instrumentation and specifications are presented in Section 13.0. Personnel contaminated above
the limits specified in Table 11-1 will be decontaminated using the procedures specified in Table 11-2. I

iAll personnel will receive training in proper decontamination procedures and sequences as part of the site-
specific training for this project. |

!

:

11.4.3 Facilities

Personal decontamination facilities will consist of as a minimum, a bermed area lined with plastic. The i

idecontamination facility will have provisions for containers containing soapy water, rinse water and
receptacles for waste, water and trash. All materials will be tested for radioactive contamination prior
to release from the decontamination facility.

t

11.5 Reuse of Personal Protective Equipment (PPE)
!

Reuse of items of personal protective equipment (PPE) will be permitted, provided that such items are

g successfully decontaminated, and that they satisfactorily pass the instrument screening / frisking process.
Examples of PPE items that may be reused include: ;

f(1) Hardhats.

(2) Respirators (exception: air-purifying respirator cartridges). t

0) Work boots.

*

(4) Boot covers.

(5) Eye and face protection.

(6) Ear protection (exception: disposable ear plugs).
,

'

(7) Cloth coveralls and/or Tyvek.

(8) Work gloves.

hems that cannot be properly decontaminated will be handled as waste products, containerized, and will
remain BPCI property and disposed of in accordance with BPCI requirements for disposal of radioactive |
wasta

,

O
:
i
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|11.6 Confiscation of Contaminated Articles j

All site personnel will be made aware, as part of site-specific training that any item brought on site may :

be confiscated if it becomes radioactively contaminated and cannot be successfully decontaminated. In
this regard, site personnel will te informed that personal articles should not be brought on site.

I1.7 PPE Requiranents for Decontamination Areas

Personnel working in decontamination areas during decontamination operations will need to utilize items
of PPE to protect themselves from the contaminants that may be present on the surfaces that are being
decontaminated. PPE requirements for personnel working in the personnel decontamination areas will
generally be consistent with the items of PPE worn by the workers being decontaminated. For those
workers assigned to the equipment decontamination pad, an increased potential for contact with liquids
exists due to the use of a high-pressure steam generator. Therefore, minimum PPE requirements for
workers in this area will typically involve: ;

(1) llooded coveralls. made o( moisture-repellant material or rain suits.

(2) Full-face shield.

(3) Boot covers.OO (4) Moisture-resistant gloves.

These PPE requirements may be modified based on project site conditions including the use of full-face
air-purifying respirators as conditions warrant.

11.8 Personal Ilygiene
4 ,

! Due to the nature of operations and contaminants involved at this site, practicing sound personal hygiene
will be emphasized to all site workers both initially during site training, and on an on-going basis.

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

.

1

O |

)
!

I
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11.9 Personal Contamination (Frisking and Decontamination) |

IAs part of Radiation Worker Training, all personnel will be instructed in the proper method of removing
outer clothing /tyveks and boot covers and monitoring for personal contamination as part of the formal
radiation safety training program. Friskers tpersonal contamination monitors) will be available at cach
exit from a controlled area. Instructions will be provided at each personal frisking station. Instrumenta- ,

tion / specification of instruments used to monitor for personal contamination are presented in Section 13.0. i
;

in the event that personnel contamination h suspected or found, the RSO or designee will be notified and
appropriate action as directed by the RSO be taken. Table 1's-1 gives contamination levels for personnel ,

contamination. Table i1-2 provides guidance for skin decontamination methods.

11.10 Waste Minimization
;

i

As a result of carrying out the remediation activities at the BPCI sites, radioactive waste in the form of ,

protective clothing, rags, gloves, wipes. tools and equipment will be generated.

It is BPCI policy to minimize the amount of radioactive waste to the extent practical. To achieve this
objective. the following guidance is offered:

Radwaste receptacles are for contaminated trash only. Do not throw clean trash into these*

containers.

Take only the amount of material (bags, wipes, rags, etc.) that you need to perform the immediate*

job. Avoid taking bulk volumes of material into the contaminated area.

Bag or tape tools or equipment to minimize the potential for the article to become contaminated.*

Reuse to the extent possible tools and equipment that is already contaminated. Reuse of*

contaminated tools and equipment will reduce the amount of radioactive material contaminated. .

All tools and equipment removed from contaminated areas must be surveyed by Radiological Control*

personnel prior to removal to determine if they are contaminated. Contaminated tools and equipment ,

should be stored for future use and contaminated trash should be disposed of as radwaste. Tools, -

equipment, and trash that are frisked " clean" may be stored or discarded as everyday nonradioactive
material. *

If cleaning solutions are to be used for decontamination purposes. make sure that the solution is not*

a hazardous chemical that will generate a " mixed waste" if it becomes contaminated with
radioactivity and has been declared waste. A water based decontamination solution is the preferred
option.

O :
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TAllLE 11-1
RADIOACTIVE CONTASIINATION LIMITS

USNRC REGULATORY GUIDANCE *
ITE51 AVERAGE ACTIVITY MAXIMUM ACTIVITY REMOVABLE ACTIVITY

2 2 2Materials and 5,000 dpm/100 cm a,#-y 15,000 dpm/100 cm a,#-y 1,000 Jpm/100 cm y,g,
Equipment *

Personnel 200 dpm #-y --- --

20 dpm a

* Contamination limits for materials and equipment specified in " Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Tennination of License for Byproduct, Source, or Special Nuclear Materials" (NRC. August 1987).
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TABLE 11-2
TABLE OF SKIN DECONTAMINATION METIIODS

ADMINISTRATING
METHOD PERSON EFFECTIVE FOR LWTRUCTIONS

Masking Tape RC Technician Visible Particulate Apply tape to skin by light
patting. Remove carefully.

Waterless RC Technician All Skin Contamination Apply to affected area and allow
Hand Cleaner it to melt onto skin. Remove t

with cotton or soft disposable
towel. ,

Soap and RC Technician All Skin Contamination Wash area with low alkaline. .

Tepid Water non-abrasive soap and tepid - 4

water. Repeat until further -

attempts do not reduce the level. ,

O*
A surgical hand brush may be
used with moderate pressure. j

Cornmeal RC Technician All Skin Contamination Mix cornmeal and powiler
Detergent detergent in equal parts with

,

Paste enough water to form a paste.
Put onto affected area for five
(5) minutes. Remove with
cotton or disposable towel.
Rinse skin. j

Shampoo RC Technician Hair Contamination Wash hair and rinse. Repeat as
necessary. Remove any hair
that cannot be decontaminated.
DO NOT SHAVE HAIR. Cut
hair as close to the skin as
possible with scissors.

Nose Blowing Individual Nasal Contamination Blow nose into a rag, tissue,
kim wipe, etc. Monitor tissue j
after attempt. Stop when no |
increase in activity is noted. !

I

i
i

|

O
i
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TABLE 11-2 (continued)
TABLE OF SKIN DECONTAMINATION AIETIIODS

'
AD311NISTRATING

'31ETIIOD PERSON EFFECTIVE FOR INSTRUCTIONS

Titanium Medical Personnel Fission Product Form a paste of Titanium
Dioxide Paste Contamination Dioxide powder and tvater.

Apply small amounts of water to
paste to keep it moist whole :

massaging it onto area.
Continue massage for five (5)
minutes. Remove paste with
cotton. Rinse thoroughly with
lukewarm water followed by a :

wash with soap and water.

EDTA Cream' Medical Personnel Fission Product Mix a cream consisting of 1%
,

Contamination EDTA,3% powdered detergent.
8% Carboxy-Methyl-Cellulose,
and 8% distilled water. Scrub~ '

area with cream. Remove with
cotton.

,

Potassium Medical Alpha Mix an equal volume of a
saturated solution of Potassium
Permanganate (6.4 grams)
KMnO,/100 ml water) with 1 %
Sulfuric Acid solution (0.2N).
Pour this solution over WET
contaminated areas. Rub lightly
for several minutes with surgical
hand brush. Rinse with tepid
water to remove the resulting
brown stain. Pour a freshly
prepared 5% Sodium Bisulfite
solution (10 g NaliSO /200 ml3

water). Rinse with tepid water
and scrub lightly for several
minutes. This procedure may
be repeated several times
without harm. Limit washing to
2 minutes each.

' Note:- Do not use EDTA on halogens such as l'" contamination

O
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12.0 RADIATION SURVEYS

12.1 Introduction

in order to adequately determine the extent of the radiation hazard for the BPCI Remediation Project
routine and non-routine radiation surveys will be performed. These surveys will consist of direct
radiation surveys, total and loose contamination surveys and airborne radiation surveys. Specific
procedures will be developed to perform each of the surveys needed to provide adequate information to
determine the true extent of the radiation hazard at the BPCI remediation site. The routine and non-
routine radiation surveys will be performed by qualified individuals using calibrated equip-
ment / instruments and in accordance with approved procedures.

Specific procedures will be developed to perform each of the surveys needed to provide adequate
information to determine the true extent of the radiation hazard at the BPCI remediation site and to
minimize personnel exposure to as low as reasonably achievable (ALARA). The routine and nonroutine
radiation surveys will be performed by qualified individuals using calibrated equipment / instruments and
in accordance with approved procedures.

The radiation survey program is designed to provide the following:

(1) Provide a means for analyzing trends of the site radiological conditions. .

- (2) Informs the workers of existing radiological hazards at the site and in their work area.
s

(3) Verifies that the radioactive material is being adequately controlled and not spreading to uncontrolled
areas.

(4) Verifies the effectiveness of contamination controls.

(5) Verifies the effectiveness of engineering controls and/or respiratory protection.

12.2 General Requirements and Standards

(1) Surveys will only be conducted by individuals specifically trained in the use of radiation monitoring
equipment.

(2) Surveys are classified as routine and non-routine surveys. Routine surveys are surveys performed-
on a regular basis while non-routine surveys are performed as necessary to support remediation
activities. A schedule of routine surveys will be developed by the RSO.

(3) Surveys will be performed with instruments calibrated for the type and energy of the radiation being
monitored.

(4) A sufficient number of survey points will be taken in order to adequately assess the radiological
status of the area being surveyed.

O
|
.

|
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(5) Radiological postings and other control measures should be reviewed for adequacy following

surveying. The posting will be updated as needed or at the direction of the RSO.

(6) All radiological surveys will be recorded on standard forms. The forms will contain spaces for the
following information:

(7) Date and time.

(8) Name of survey and surveyor.

(9) Space for sketches or drawings of material or areas to be surveyed.

(10) Space for survey results.

(l1) Space for the instrument (s) being used, serial numbers, calibration date(s), background (s) s.id
efficiencies.

Continuation sheets can be used to complete survey information however continuation sheets will contain
enough information to tie it to the cover sheet.

12.3 Radiation Surveys

Radiation surveys shall be performed at predetermined points in active work areas and adjacent areas
whenever operations are performed that have the potential for changing radiation or contamination levels.

12.3.1 Survey Frequencies

Radiation surveys are performed as necessary to ensure personnel do not exceed radiation exposure limits
and to meet requirements for po:, ting radiation areas. These surveys are performed to determine whether
abnormal radiation levels exis.t and to determine the es. tent and magnitude of radiation levels. The
following surveys will be the minimum performed.

12.3.1.1 Facilities Containing Radioactive Material

Radiation surveys will be performed to control radiation exposure whenever operations are performed
-

that might be expected to change existing radiation levels. Examples of such operations include ;

!accumulation of waste and relocation of highly radioactive materials.
|

Temporary boundaries (e.g., rope boundaries) of radiation areas will be surveyed weekly to ensure |
controlled areas do not extend beyond posted boundaries. j

Gamma surveys and contamination control surveys will be performed at least weekly in occupied posted
radiation areas, in all occupied areas of radiological facilities, and in radioactive material short-term

O storage areas. Leng-term storage areas will be surveyed at least monthly.
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Other surveys will be perfonned as necessary to control personnel exposure to gamma, beta and alpha
radiation.

I
i

12.3.1.2 During Casualties

Radiation surveys will be performed as necessary to access the extent and magnitude of a radiation
condition in the even: of an accident which might cause abnormal radiation levels.

,

12.3.1.3 Records

Records of radiation surveys will be retained until the end of the job and submitted to BPCI. The survey
information will be recorded on a standard form, if specified, or on locally prepared forms which contain
at least the following information:

Date and time of suney.*

Reason for survey and type of radiation measured (e.g., weekly ganuna).*

Type and identifying number of instruments used.*

Instrument calibration due dates.*

Location (will be shown on a survey map or listed in a table).*

Radiation level measured.*

Remarks.*

Signature of suneyor.*

L

Signature of persons reviewing results (e.g., RSO or his designee).*

O
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12.3.2 Safety Precautions
,

The following safety precautions will be observed by personnel using portable radiation monitoring
equipment.

(1) Only personnel trained in the use of ponab!e radiation monitoring equipment will be ?.llowed to use
this equipment. As a minimum, training will consist of a lecture on the use of the instrument, the
meaning of its measurements, a demonstration of its proper handling, and a period of supervised use. t

(2) Damage to or loss of radioactive source can result in spreading, inhaling, or ingesting contamination. f
Therefore. radioactive sources require careful handling and accountcbility control. If a source is
lost immediate steps will be taken to recover the source and minimize radiation exposure to or
contamination of personnel as a result of the lost source.

(3) Except for sources which are permanently attached to monitoring instruments, check sources which
are not in use will be kept in a locked cabit-t. The number of keys will be kept at a minimum.
Combination locks are permitted and, when used, the number of personnel having the combination
will l'e kept to a minimum.

12.3.3 Calibration and Maintena- e of Survey Instruments

Radiological control supervisory personnel will ensure that the appropriate survey instruments are*

available, functional, and calibrated using accepted standards for performing radiation surveys.

The types and uses of specific radiation monitoring devices recommended for use are listed in Section
13.2.

,

12.4 Airborne Radioactivity Surveys

Airborne radioactivity surveys (monitoring / sampling) provide assurance that airborne radioactivity is
adequately controlled. The airborne survey consists of drawing a known volume of air through a 0.5 -
micron. 47 mm diameter (or equivalent) air filter and analyzing the air filter for appropriate
radionuclides. Additionally, the airborne survey can act as a guide in the selection of the appropriate
respiratory protection equipment. Airborne radioactivity monitoring / sampling will be conducted on a
daily or weekly basis, depending on the need.

12.5 Final Verification Survey ;

Final verification surveys of the surface impoundments, buildings, and solid waste management unit (s)
and other related areas will be conducted consistent with the Draft NUREG/CR 5849. Manual for
Conducting Radiological Surveys in Support of License Termination (NRC, June 1992).

O
,

93:R-C-PLAN.BP:LL 12-4 Revision 0, December 1993



- - . .. .

L

1

RADIOLOGICAL CONTROL PLAN
BP Chemicals, Inc. .

'' O
13,0 INSTRUMENTATION

,

13.1 Introduction

Direct radiation and contamination monitoring using portable or laboratory measurements will be
2performed using instmmentation and techniques necessary to detect 200 dpm/ probe area (15 cm ) total

and 100 dpm/100 cm; removable beta / gamma contamination. Instruments will be calibrated with radiation
sources traceable to the National Institute of Standards and Technology (NIST) and having consistent
energy spectrum with the radionuclides being measured. If alpha contamination is suspected, appropriate
surveys and/or laboratory measurements capable of detecting 20 dpm/100 cm removable alpha activity
will be performed. I

'
13.2 Equipment Specifications

Portable Contamination Monitor (Beta / Gamma)

Range - 0 TO 500,000 counts per minute
Accuracy - 10% of reading between 10% and 100% of full scale on any range y

Response Time - 20 seconds (dow response)
Instrument - Ludlum model 3 with Ludlum model 44-9 probe (or equivalent)

Direct R Wation Ext >osure Meter (Beta / Gamma)

Range - 0 TO 5 R/hr auto scaling
Accuracy - 10% of reading between 10% and 100% of full scale on any range !
Response Time 2 to 8 seconds (slow response)
Energy Spectrum - beta above 100 kev and gamma above 15 kev ;

instrument - Victorian 450 (or equivalent')

Portab'e Alpha Survey Monitor
,
,

Range - 0TO > (91 :ounts per mitiute i

.a reading between 10% and 100% of full scale on any rangeAccuracy -
.

,

Response Time - 5 secunds (slow response) |
Efficiency for Pu239 - 16 %

Instrument - Ludlum Model 3 with Ludlum 43-1 zinc sulfide probe (or equivalent)
9

->

;

1

|

0 1
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U
Direct Radiation Micro R Meter (Gamma)

Range - 0 TO 5,000 micro R/hr seases
Accuracy - 10% of reading between 10% and 100% of full scale on any range
Response Time - 15 seconds (slow responsen
Energy Response - I to 1 energy response above 80 Kev
Instrument - Victorian 450 P (or equivalent)

Scaler (Alpha and Beta / Gamma)
;

Range - 0 TO 500,000 counts ;

Accuracy - 10% of reading between 10% and 100% of full scale on any range
Response Time - 2 to 8 seconds (slow response)
Energy Response - 1 to 1 energy response above 80 Kev
instrument - Ludlum 2200 singular channel analyzer (or equivalent)

,
.

Air Samplers

Flow Rate - 0.5 to 20 cubic feet per minute
Instrument - Radeco 809V variable flow rate air sampler (or equivalent)

Dosimetry,

O Personnel Dosimetry, Record - Landauer TLD Equipment (or equivalent)
Personnel Dosimetry, Self-Reading - Atomic Products #019-100,200 (or

The above identified radiation survey instmments will be calibrated every 6 months.

Instrument calibration records and daily source check records will be maintained by the RSO and
available at the site field office for inspection. ,

.

,

f

O
|

|

)
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14.0 MEDICAL SURVEILLANCE

14.1 Introduction

This section describes the medical surveillance program applicable to personnel who will work within the
radiologically controlled areas at the BPCI site. The purpose of the medical surveillance program is to
determine site personnel fitness for duty. The data obtained from the medical surveillance program, in
conjunction with information generated via employee exposure monitoring, will be utilized to evaluate
the health status of site personnel.

The BPCI Medical Surveillance Program consists of the following elements: [

(1) Administration of the program by BPCI

(2) Initial. annual and termination medical examinations for all personnel engaged in field work.
.

(3) A standard protocol for medical examinations, modified as necessary to reflect site-specific concerns
nm addressed by the standard protocol.

(4) Maintenance and retention of medical records.

14.2 Medical Examinations

The BPCI Medic.J Surveillance Program requires that all personnel engaged in field work involving
potential exposure to health, safety, and/or radiological hazards participate in the program. An initial
examination is performed on the employee prior to assignment to field work. At least annually,
thereafter, the employee is provided with an additional examination. All BPCI employees assigned to t

remediation projects will be active participants in the medical surveillance program. All project personnel
will have had a medical examination meeting the requirements of the program within the past 12 months.

BPCI Contractors and subcontractors must demonstrate that their employees are participants in a medical
surveillance program that is at least as comprehensive as the BPCI program by providing BPCI with a
written description of their program and the name and telephone number of their examining physician
or medical consultant. The BPCI Construction Manager (CM) may contact the subcontractor's physician
or medical consultant to discuss the specifics of this project and the content of the subcontractors
program. 1

P

:

O .
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14.3 Physician's Written Opinion

|

Physicians performing examinations of BPCI employees are provided with the following information: ;

t1) A description of the employee's duties as they relate to the employee's exposures.

(2) The employee's exposure levels or anticipated exposure levels.

(3) A description of any personal protective equipment to be used, including the potential use of air-
supplied or negative pressure, air-purifying respirators.

(4) Any information from previous medical examinations in the possession of BPCI or the Contra: tor
which is not readily available to the examining physician.

This infonnation, and the results of the examination, are used as the basis of the physician's written
opinion regarding the medical status of the employee.

,

,

Upon completion of an initial or annual medical examination of a BPCI Contractor employee, the ;
texamining physician is required to provide medical clearance prior to the employee engaging in on-site

work activittes.
,

14.4 Recordkeeping

The clinics or physicians utilized by BPCI to perform medical examinations will maintain records of all
,

examinations. BPCI will maintain a medical surveillance file on all current BPCI employees as well as
terminated BPCI employees. Contractor medical surveillance files will be maintained by the Contractor i

until turnover to BPCI at the close of the remediation projects. j

,

;

i
,

[
,

t

!

O
1

)

!
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15.0 RECORDS AND REPORTS :

15.1 General

All records and reports related to the Radiation Control and Protection Program will be maintained by |
BPCI until the remediation projects are complete and the NRC terminates the BPCI license. Employee
exposure records will be retained by BPCI indefinitely.

:

|

15.2 Exposure Records and Reports

The RSO will assure that records are maintained to permit a ready accounting of an employee's
accumulated radiation exposure. This occupational exposure record will include: !

(1) Any known prior employment occupational exposure history (NRC Form 4 or equivalent).

(2) External and internal exposure received occupationally, including that received at other installations
(NRC Form 5 or equivalent).

(3) Special dose evaluations and work restrictions.

- (4) Reports 'of unusual exposure, such as overexposure or incidents with potential for internal -

O disposition. The incident forms will be supplied by BPCI.

Each employee will be informed of the results of all record dosimetry evaluations. Each employee will
be provided a copy of his/her occupational exposure at the end of each year.

-,

15.3 Forms and Records

Speci6c forms or records will be developed for the following items:

(1) Direct and contamination surveys.

(2) Personnel contamination survey.

(3) Airborne survey (monitoring / sampling) calculation data sheets.

(4) Daily instrument operational check and calibration sheets.

(5) Daily report of work and surveys completed.

(6) Radiation Work Permits.

(7) NRC Form 4 or equivalent and Form 5(or equivalent will be used to track individual worker |

exposure).

93:R-C-PLAN.BP:LL 15-1 Revision 0. December 1993 I
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(8) Self Reading dosimeter usage.

15.4 Record Staintenance

BPCI will mamtain records consistent with 10 CFR 19 and 20 requirements as applicable and will make
such records available to individual workers for inspection. The following is a general listing of the
records that will be maintained by BPCI for the remediation projects.

(!) The provisions of the Radiation Protection and Control Program.

(2) Audits and other reviews of the Radiation Protection and Control Program content and implementa-
tions.

Q Results of surveys and calibrations required by 10 CFR 20.1501 and 10 CFR 20.1906(b).

(4) Records of the results of surveys to determine the dose from external sources and used, in the
absence of or in combination with individual monitoring data, in the assessment of individual dose
equivalents.

(5) Records of the results of measurements and calculations used to determine individual intakes of
radioactive material and used in the assessment of internal dose.-,

/ T
; ;
'' (6) Records showmg the results of air sampling, surveys, and bioassays.

G) Records of the results of measurements and calculations used to evaluate the release of radioactive
ettluents to the environment.

tS) Records of doses received by all individuals for whom monitoring was required pursuant to 10 CFR
20.1502. These records must include, when applicable:

(a) The deep-dose equisa!cnt to the whole body, eye dose equivalent, shallow-dose equivalent to
the skin, and shallow-dose equivalent to the extremities;

(b) The estimated intake or body burden of radionuclides;

(c) The committed ef fective dose equivalent assigned to the intake or body burden or radionuclides;
y

(d) The specific information used to calculate the committed effective dose equivalent pursuant to ],
10 CFR 20.1204(c);

|

te) The total effective dose equivalent when required by 10 CFR 20.1202; and

(f) The total of the deep-dose equivalent and the committed dose to the organ receiving the highest
total dose.

/~N
() (9) BPCI will maintain the records specified on NRC Form 5, in accordance with the instructions for

93.R-C-PLAN.BP:LL 15-2 i Revision 0, December 1993
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'

NRC Form 5. or in clear and legible records containing all the information required by NRC Form
5.

(10) Records sufficient to demonstrate compliance with the dose limit for individual members of the
public.

(l1) Records of the disposal of licensed materials made under 10 CFR 20.2002 and 10 CFR
20.2003.

(12) BPCI will maintain the records of dose to an embryoffetus with the records of dose to the
declared pregnant woman.

(13) Records sufficient to demonstrate compliance with the dose limit for individual members of the
public.

t14) Records of the disposal of licensed materials made under 10 CFR 20.2002.

(15) Incident reports, as required by 10 CFR 20, Subpart M.

p

Y

,-

|
%j
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16.0 EMERGENCY ACTIONS

Accidents, industrial events, and medical emergencies that occur at the BPCI remediation sites will be
handled in accordance with the procedures specified in BPCI Health and Safety Plan (Section 4.0 and

'

Appendices F and J).

All accidents and medical emergencies that occur on the BPCI site will be reported to the CM. in
accordance with the Emergency Contact List contained in Section 4.0 (Figure 4-1) of the Health and
Safety Plan.

Onsite first aid emergency response will be supported by the local (Newburgh Heights) emergency
response (fire and medical) organizations. Radiation awareness training will be provided to transport and
treatment personnel.

The emergency response protocol for various accidents and emergencies are summarized in the
subsequent sections. BPCI will notify the NRC of any accident or emergency consistent with the
applicable requirements in 10 CFR 20.2202.

16.1 Accidental Spillage of Radioactive Materials

Should radioactive or contaminated materials be accidentally released from their container, the following
actions should be taken. BPCI and Contractor personnel are to follow the instructions below which have

% been developed using the SWIMS acronym:

S Stop the spill=

W Warn other personnel=

I Isolate the spill area=

Minimize personnel exposureM =

Secure the appropriate equipmentS =

.

Stop the spill. If the spill has occurred from a source which may or is continuing to add material to the
spill. take such measures as necessary to stop the spill. such as closing a valve or blocking the path of
the fluid with absorbent material. A balance of risk to the individual tr.ust be weighed for potential
personnel risk in these actions versus the potential safety and economic cost if limited actions are taken.
If mechanical action is needed, such as closing a valve or disabling a pump, knowledge of the effect on
the total system or machinery involved is required prior to such actions.

>

Warn other personnel. Others in the immediate area and those entering the area must be told of the
event to enable all personnel to take the appropriate response actions. Ilealth physics personnel must be
notified as soon as possible.

'

Isolate the spill area. Nonvital personnel will be kept out of the immediate vicinity, if necessary, by
having someone posted at the entrance to the area. Personnel who have been contaminated will remain
in the immediate vicinity to prevent the spread of contaminants until health physics personnel release

q them. An exception to this is when the ambient radiation levels are high or of a traumatic injury

Q requiring leaving the area has occurred.
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Minimize personnel exposure. The event may include both a radiological and a chemical hazard.
Personnel will remain in the immediate vicinity until health physics personnel arrive both to assist in spill
control and to be available for surveying of exposed individuals. The nature of the spill, both chemical
and radiological, and the need to monitor the spill will dictate how close personnel should remain. ,

Secure the appropriate eouipment. Ventilation or other operating equipment may be selected for shut-
down due to the nature of the spill and to prevent further occurrence. Knowledge of the system and
equipment involved is necessary prior to taking such action.

16.2 Fire in a Restricted Area

Areas will be evacuated by all nonemergency personnel when a fire. heavy smoke, or similar fumes occur
in a controlled area. liealth physics, operational and/or fire response personnel will be immediately
notified. This is true for all fire events, including those where personnel in the immediate vicinity have
extinguished a minor event, such as a wastebasket fire.

When possible, the fire will be extinguished by personnel in the immediate vicinity rather than*

allowing it to grow into larger proportions while designated personnel are on their way.

If a fire cannot be rapidly extinguished, the local fire department will be summoned for Dre detail:*

- Ere detail will wear self-contained respiratory equipment, protective clothing, and any other
items deemed necessary by the lead health physics individual

- the primary function of the fire detail will be to evacuate personnel from the fire area
i

- the secondary function of the fire detail will be to save equipment and property without endan-
gering their own or other lives

- the teniary function of the fire detail is to minimize the spread of contamination outside the
controlled area

Fire extinguishing agents, such as CO,, foam, or dry chemicals, are preferred as this minimizes the*

volume of potentially contaminated liquids.

All firefighting personnel will be surveyed prior to exiting the event area except for those in need*

of immediate medical assistance outside the controlled area. Minimization of the spread of
contamination will be kept in mind at all times.

,

16.3 Contaminated Injury
i

Medical emergencies or accidents can be divided into two categories. The first category is nonlife I

threatening and the second being considered as life threatening.

O
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16.3.1 Nonlife Threatening Incidents

Nonthreatening medical emergency victims will be given first aid on the BPCI site. Prior to the victims
leaving the site the victim will be monitored for radioactive contamination. If the individual is
contaminated decontamination procedures will be followed unless it is determined that the emergency is
life threatening.

Specific emergency actions include:

Wash minor wounds immediately under running water, spreading the edges of the gash. If at all*

practical. collect and retain cotton sponges, fluids, etc., for analyses.

Report all radiation accidents involving personnel wounds, ingestion or inhalation to the RSO or his*

designee as soon as possible.

Call, at once, a physician qualified to treat radiation injuries and to collect additional bioassay t*

samples.

Permit no person involved in a radiation injury to return to work without the approval of the*

attending physician and the RSO or his designee.

Prepare a complete history of the accident and subsequent activity related thereto for the RSO or his*

.O. designee.
'

:

!

'16.3.2 Life Threatening Incidents

in the event that a life threatening accident or injury occurs, the victims life takes prominence over any
radiation or contamination controls at the BPCI site. The victim will be treated and transported to St.
Rita's Medical Center in Lima, Ohio, as soon as possible. Attempts will be made to minimize the spread
of contamination and the Medical Center will be notified of the pouraia!!y radioactively contaminated
victim being transported to the facility.

,

in emergency situations where an individualis seriously injured in a contaminated area, the first priority
is to treat the injury.

Other actions include:

Contact the RSO or his designee. |*

Call or have someone call an ambulance.*

Notify the nearest hospital qualified to treat contaminated injuries that a potentially contaminated*

injured person would soon arrive.

3(V The RSO or his designee equipped with appropriate survey instruments will accompany the contaminated,
injured individual to the Medical Center. ;

I
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Once at the hospital, the RSO or his designee will survey the emergency transport vehicle and paramedic
crew. The RSO or his designee will support the medical staff treating the patient regarding survey
results, accident history, etc. ;

i

No contaminated injured individual may return to work without written approval of the attending
physician and the RSO or his designee.

,

16.3.3 Medical Facility and Transportation

Arrangements will be made with St. Rita's Medical Center and the local emergency response and
transportation services to transport, receive and treat potentially contaminated injury victims. If requested,
training will be provided to the Medical Center and ambulance transportation organizations personnel for
the treatment of radioactively contaminated victims.

Additionally, emergency kits will be available to minimize the spread of radioactive contamination and
collect radioactive wastes in the Medical Center and the ambulance service.

,

16.4 Iligh Airborne Radioactivity

Particulate radioactivity above 2x10'" pCi/mi alpha (based on insoluble US) in occupied radiological
areas:

NOTE: liigh airborne contamination is not expected in ground moving tasks. Ilowever, cutting, grind-
'

ing or burning of other material may be performed in containment, thus warranting these
precautions.

Immediate Action: Notify RSO or his designee.

(1) Evacuate personnel from affected areas. Don respiratory equipment for personnel who must return
to the affected area.

(2) Verify that the high airborne results (i.e., from air sampling or elevated instrument readings) are
correct. -

0) Stop operations which might be causing high airborne radioactivity until adequate control of airborne
radioactivity is established.

,

(4) Secure air moving equipment (e.g., fans. window air conditioners, and unit heaters) in the affected ,

spaces.

(5) Determine the extent of the airborne radioactivity by sampling the affected area and adjacent areas
which might be affected using portable air samplers. -

O
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!

D |U
16.4.1 Supplementary Action

(I) Attempt to identify the radionuclide causing the airborne radioactivity. For example, by promptly
measuring the sample for alpha radioactivity and determining the half life.

(2) Measure and control surface contamination in areas affected by high airborne radioactivity. j
|

(3) Perform alpha and beta / gamma surveys of ventilation filters and ducts and measure surface
contamination in the vicinity of the ventilation exhaust discharge point.

(4) When resuming operations, take a portable air sample to verify that the cause of high airborne i

radioactivity is corrected.

(5) Check personnel exposed to high particulate radioactivity for internal radioactivity.
.

16.4.2 Special Emergency Signals

The manufacturing of chemicals at the BPCI Lima. Ohio site poses additional hazards to the worker
performing remediation work. Individuals will be instructed on the alarms and evacuation system
implemented by BPCI as part of their radiation worker training.

.

O 16.4.3 Follow-up Action

A report of any incident involving high airborne radioactivity, other than fallout or natural background,
in areas occupied by personnel not wearing or wearing inappropriate respiratory equipment, will be sent
to BPCI. The report will include results of internal monitoring and be submitted within ten working
days.

16.5 Loss of Radioactive Material '

If radioactive material is lost. the following procedures will be followed:

BPCI or BPCI Contractor personnel will immediately conduct a search. The primary reason for this*

is to ascertain that no persons will receive inadvenent internal or external exposure from the-
material. |

.

:

If the material cannot be located before the end of the work day, BPCI will prepare an incident -*

report in accordance with 10 CFR 20.2201 and notify the NRC, as appropriate,

16.6 Follow-up Reporting of All Accidents and Incidents

Follow-up will be performed on all accident and incident that occur on the BPCI site. Reporting will be
made to the BPCI Construction Manager and the BPCI Safety Department. Follow-up reports will

93.R-C-PLAN.BP1L 16-5 Revision 0, December 1993
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d .
contain the following information:

Brief description of the accident or incident.*

Cause of the accident or incident.*

Immediate corrective action.*

Action to be taken to prevent recurrence.*

Schedule or date when actions will be completed.*

Training (if required).*

List of participants.*

i

O

,

f

4

:
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APPENDIX B

ESTABLISHING AND POSTING RADIOLOGICALLY CONTROLLED AREAS

1.0 PURPOSE

The purpose of this procedure is to describe the minimum criteria
used in establishing radiologically controlled areas and to

describe the method by which these areas shall be posted.

2.0 APPLICABILITY / SCOPE

This procedure is applicable to all radiation workers.

3.0 DEFINITIONS
;

The definitions provided in 10 CFR Part 20 for area designations
are provided below.

3.1 Controlled Area - means an area, outside of a restricted area
but inside the site boundary, access to which can be limited
by the licensee for any reason.

h 3.2 Radiation Area - means any area, accessible to personnel, in
which there exists radiation, originating in whole or in part
within licensed material, at such levels that a major portion
of the body could receive in any one hour a dose in excess of
5 millirems, or in any 5 consecutive days,'a dose in excess of
100 millirems.

3.3 Airborne Radioactivity Area - means any room, enclosure, or
operating area in which airborne radioactive materials,
composed wholly or partly of licensed material, exists in
concentrations:

1. In excess of the amounts specified in Appendix B, Table
I, Column 1 of 10 CFR 20; or

2. Which, averaged over the number of hours in any week
during which individuals are in the area, exceed 25
percent of the amounts specified in Appendix B, Table I, ,

Column 1 of 10 CFR Part 20. |
l

3.4 Contaminated Area - any area contaminated with loose surface i

j!
2radioactive contamination above 1,000 DPM/100 cm for beta-

gamma or 20 DPM/100 cm for alpha. Step off pads are2
'

considered 'o be radiologically clean and an integral part of
the area boundary.

|r
N
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3.5 Radioactive' materials Area any area or room in which-

licensed material is used'or stored and which contains any
radioactive material in an amount exceeding 10 times the
quantity of such material specified in Appendix C of 10 CFR
20.

3.6 Hot Spot -a point or small area where a dose rate reading
taken on contact with the surface in question would meet the
following criteria:

3.6.1 For gamma radiation - Those areas not posted in accordance
with Paragraph 3.3 shall be posted with hot spot ' markers if

,

there are radiation measurements greater than 100 mrem /hr
at contact with any radiation source.

3.6.2 For beta radiation - the dose rate reading-is equal to or
greater than (4) four times the general area dose rate
reading and is equal to or greater than 200 mrad /hr.

4.0 POLICY

None

5.O PREREQUISITES

None
,

L
6.0 PRECAUTIONS

None

7.0 PROCEDURE y

7.1 Rad Con Technician (RCT):

7.1.1 Designate and post radiologically controlled areas in
accordance with guidelines contained in Table 1.

7.1.2 Adjust posting as necessary whenever operations performed
in the radiologically controlled area changes the ,

radiological status or whenever surveys indicate reposting
is required.

7.1.3 Inform the Project Superintendent of any changes in
postings.

i

O ;

MAR:91:002:001.BP -2- |
|

:

_I



. ,

;

located 'within a posted7.2 Areas of specific concern that are
f-)l area may require additional posting. These areas should bey j posted with sign (s) bearing the radiation caution symbol and

stating the appropriate requirements (examples: Keep Out,
*

Respiratory Protection required, TLD Required, etc.) or any
additional information to aid individuals to minimize exposure
to radiation or radioactive material.

7.3 Normally inaccessible areas, such as overheads, which may have i

radiation measurements resulting'in the need for control as
- high radiation areas, will be posted with cautionary signs at
appropriate access points.

7.3.1 These signs will require notification of Radiological
controls prior to working in such areas.

7.3.2 If these areas become accessible, they will be managed in
accordance with Paragraph 3.3.

8.0 RESPONSIBILITIES

Responsibilities are as set forth in Section 7.0 of this procedure.

9.0 REFERENCES ,

9.1 Title 10 Code of Federal Regulations Part 20.
i

(N 10.0 ATTACIIMENTS

10.1 Attachment 1, Table 1, Area Designations and Posting
Requirements.

|

!

i

t

i

!
i

O
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ATTACHMENT 1

TABLE 1

AREA DESIGNATIONS AND POSTING GUIDELINES

Area Desianations Area Definitions Postinc Reaulations Sion Inserts *

Radiation Area Definition 3.2 Caution-Radiation Area 1. Radiation Area
2. RWP Required for Entry
3. Personal Dosimetry
Required

Airborne Radioactivity Definition 3.4 Caution-Airborne 1. Airborne Radioactivity
Area Radioactivity Area Area

2. RWP Required for Entry
3. Personal dosimetry

required

contamination Area Definition 3.5 Caution-contamination 1. Contamination Area
Arc 7** 2. RWP Required for Entry

3. Personal dosimetry
required

Radioactive Materiale Definition 3.7 caution-Radioactive 1. Radioactive Material
Area- Materials 2. personal dosimetry

required

Hot Spot Definition 3.8 Hot Spot 1. None

This column describes the minimum identification requirements for signs posted to identify singular*

situations. Additional inserts may be'used to provide information or impose additional restrictions
as necessary by the SSO. Single signs may be used to identify multiple situations (i.e., a high
radiation and contaminated area) as long as the minimum required inserts for both situations are used.

NOTE: Duplicate posting is not required if the outer boundary of the area has the appropriate posting.
In addition to these posting requirements, entrances to contaminated-areas must be identified with**

Step Off Pads.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ . _ .. . .. . . . _ . _ . _ , , _ _ , , - . . ._ . , -. _ . _ . _ . _
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APPENDIX C

RADIATION WORK PERMIT

1.0 PURPOSE

The purpose of this procedure is to set forth the
requirement for the preparation and use of the Radiation
Work Permit (RWP).

2.0 APPLICABILITY / SCOPE ,

The procedure is applicable to all personnel ~ involved-in
preparation and use of RWP's.

3.0 DEFINITIONS

RWP - an administrative method of controlling personnel ;

access to RWP required areas for the purpose of minimizing
internal and external radiological hazards, maintaining-the
total dose equivalent as low as reasonably acnievable
(ALARA) and working with maximum radiological safety.

4.0 POLICY

Not Applicable

5.0 PREREQUISITES
;

None
,,

6.0 PRECAUTIONS
:
'

None

7.0 PROCEDURE

7.1 General Requirements ;

,

7.1.1 An RWP is required for any of the following conditions:

1. Entering a radiation area t ,

2. Entering a contaminated area

3. Entering an airborne radioactivity area ,

4. Unknown radiological conditions in an area to be '

entered or equipment to be opened.

O.
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7.1.2 Entry may be made into an RWP Area without an RWP in the-

(' event that safety of personnel or equipment is endangered. |
'

The entry will be made with a Radiological Control.
Technician (RCT) and/or a dose rate monitoring device if
the situation / time permits. following such an entry, an
RWP will be executed by Radiological Controls to document
the entry.

7.1.3 RWP Classifications

7.1.3.1 Job specific RWP's are normally prepared with current
radiological survey data. Job Specific RWP's may be
prepared without current radiological survey data and. ,

may authorize planned work to be performed when:

a. Job involving entry into numerous locations and/or
areas not immediately accessible where acquiring all
survey data prior to RWP issue is not practical, or
dose to RCT can be minimized by having radiological
working conditions checked just prior to
commencement of work activities; and, '

b. A qualified RCT provides continuous coverage until
survey is performed and the workers are made aware ,

of the radiological conditions. The survey must be
documented following the entry and attach 2d to the
RWP.

c. These RWP's shall be authorized by the Project
'

Superintendent or his designee.

7.1.3.2 Standing RWP's are RWP's issued for routine repetitive
*

duties such as inspections, surveillances, and others as
determined by Radiological Controls. All. Standing RWP's
must be approved by the Project Superintendent or his ,

designee. Other' tasks may be performed using a Standing .

RWP if all the following conditions are net:
:

a. No contamination present or potentially contaminated
area. ;

b. Task is of short duration.

Task is not expected to cause any significantc.
changes in static radiological conditions of areas.

d. Approval of Project Superintendent or his designee.

7.1.4 Individual (s) entering "RWP" areas must be qualified
Radiation Workers or be escorted buy a qualified Radiation
Worker. The escort shall be responsible to ensure the
individual (s) copies with proper radiological work !-~

'' MAR:91:002:01.BP -2-
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gg practices. Authorization for entry for the individual to
- be escorted is required in writing, prior to signing on('

the RWP. This authorization must be from the Project
Superintendent, or his designee.

7.1.5 If RWP termination is greater than 24 hours following
insure, the On-site Safety Officer (OSSO) shall' review the
adequacy of working RWP's on a daily basis. (RWP's which
were not signed out during the 24 hour period or which '

have been place on " hold" status need not receive this
review). The review shall include, as minimum:

1. BP Chemicals Facility

2. Job Status

3. Recent survey / air sample results

4. Impact of above items on the RWP, the date of review
and the reviewer's signature shall be documented on
the RWP or RWP Continuation Sheet. This is not

'

applicable to Standing RWP's.

7.2 Initiation of RWP's

7.2.1 The site supervisor or his designee will initiate the RWP.

7.2.2 The Radiological Controls Technician (RCT) initiating the
RWP completes the following (Refer to Attachment 10.1):

1.

Block No. 3: Work Description - provide sufficient detail
for Radiological Controls personnel to understand the
scope of the task. If additional space is needed, an RWP
Continuation Sheet (Attachment 10.2) may be used but is
not mandatory.

>

Block No. 4: Priority Code - N/A

Block No. 5: RWP Start Date - the date work should start.
<

NOTE: May be left blank as directed by Radiological
controls, to be filled in prior to work.

*

Elock No. 8: Job Location (be-specific).

Block No. 16: Request'ed By - RCT prints and signs name'in
space provided; include date submitted to Radiological
Controls.

7.2.3 After completing the applicable portions of the RWP, it is
taken to the OSSO or his designee and discussed. All
supporting documentation should be included.

MAR:91:002:01.BP -3-
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7.3 Preparation of RWP'sS
- 7.3.1 The OSSO or his designee shall review the initiated RWP

and all supporting documentation for completeness and
adequacy.

7.3.2 The qualified Radiological Controls Technician preparing
the RWP completes the following (not necessarily in
sequence):

Block No. 2: RWP Number and Type of RWP assign next
sequential RWP number, type of RWP, and complete the RWP
log entry (Attachment 10.4).

Block No. 6: RWP Expiration Date - may be for the
duration of the job, to a maximum of one month.

Block No. 7: Job Category - Enter appropriate code as
determined by job description and location.

Block No._9: Radiological Data - Enter the most recent~
survey data appropriate to the job location / scope. If-
radiological conditions significantly change, updated ;

survey information shall be included either in Block No. 9
Ior Block No. 15 (Special Precautions). Survey serial

numbers shall be recorded for both original and updated

(} survey data. '

a. All Contaminated and/or Airborne Radioactivity Areas
require air samples to be taken, unless exempted by
the Project Superintendent.

b. Standing RWP's are written for areas with historically
well known radiological conditions; therefore,. survey
data greater than two days old may be used to prepare
the RWP. !

c. Surveys used to prepare Job Specific RWP's must have !

been obtained within the previous two days except as
specified by Paragraph 7.1.3.1.

Required Available Exposure enter the available individual
radiation exposure required for entry on the Radiation
Work Permit. This value is determined by one of three
methods as follows:

a. The OSSO Review - The Project Superintendent must >

calculate the maximum exposed individual. !
,

NOTE: This is performed primarily when individual j"-
exposures approach the administrative limits
set forth elsewhere in these procedures.

MAR:91:002:01.BP -4-
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t( )- b. If a OSSO Review is not performed for the job,.the RCT i

should determine the required available dose. One
,

suggested method is to multiply the general area J

radiation reading from Block 9 by 3 (based on a
maximum 3 hour expected stay time) or use 100 mrem,
which ever is greater,

c. For Standing RWP's the Required Available Exposure
will not be less than 100 mrem.

,

The Quarterly Exposure Available must be equal to or
greater than the Required Available-Exposure value in
Block 9 prior to entering the RWP area. The Project
Superintendent must ensure that the person is issued an
alarming SRD or is aware of_his exposure limit prior to
authorizing the entry this authorization must lx3
documented in the SHSO Log.

Block No. 14: Protective Fauipment Required

a. Dosimetry

b. Monitoring - Mark the appropriate monitoring -

requirements based on work area radiological >

conditions, job scope, and applicable procedures..

O Periodically during the job, the radiological
conditions involved in the job snould be evaluated by

'

radiological surveys.

1. If the RWP is being prepared for entry into a dose
rate instrument, alarming SRD with~ preset alarm
setpoint, or Radiological Controls Coverage is
required.

2. When satisfying High Radiation Area monitoring
requirements, if an alarming SRD fails or alarms,

'

personnel shall immediately exit the High
Radiation Area, unless the. Project Superintendent '

determines exit is not required based on ALARA '

considerations,

c. Protective Clothing

1. For guidance on selection of Protective Clothing
refer to Reference 9.6.

d. Other - Mark items which are appropriate for task to
be performed.

Block No. 15: Special Precautions '

u
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a. To be used for whatever additional instructions i

{~ Radiological Controls deems necessary to ensure.that' is
the RWP task is performed in a radiologically safe !

Imanner.

b. If additional space is need use an RWP Continuation
Sheet (Attachment 10.2). Mark "See Continuation
Sheet" box.

Block No. 16: Radiological Controls Technician prints and
signs the " Prepared by" space. Include the date the RWP
was prepared.

7.3.3 The Project Superintendent shall review the RWP and
indicated approval for issuance by printing, signing.and
dating the " Radiological Controls approval" space in Block
No. 16. Any changes to an approved RWP must be authorized
in writing on all official copies by the Project'
Superintendent.

7.3.4 Use of RWP Copies

7.3.4.1 The white copy (record copy) of the RWP and any attached
documents shall be kept in the active RWP binder / file.

7.3.4.2 All other official copies shall be distributed /used as

() directed by the Project Superintendent.

7.4 RWP Entrance and Exit

7.4.1 After reading the RWP the worker shall complete RWP
Attachment Sheet (Attachment 10.3) as follows:

7.4.1.1 Name, SSN, Signature, and Date Signature signifies
understanding of the radiological conditions and
requirement specified.

7.4.1.2 Workers will enter the initial (SRD) self reading pocket
dosimeter reading in the "SRD IN" column. Upon exit
from the RWP Area, workers will log their final reading
in the "SRD OUT" column.

NOTE: SRD's should not read greater than half scale
prior to entry. If this should occur, see
Radiological Controls personnel.

7.4.1.3 Comments - to be used for respiratory equipment
deficiencies, dosimeter serial numbers, or other
appropriate remarks by Radiation Worker or RCT.

/~

U~
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() 7.4.1.4 Completion of the RWP Attachment Sheet entries for
Standing RWP's is only necessary once/ month when the new
Standing RWP is issued.

7.5 Termination of RWP's

7.5.1 RWP's shall be terminated for the following conditions:

1. Work in the RCA is complete. t

2. The expiration date is past.

3. Work done on RWP is not being performed in accordance
with instructions on the RWP. (The RWP may be placed
on " hold" in lieu of termination).

'

4. Radiological conditions have degraded significantly
from the conditions for which the RWP was written.

|
'

7.5.2 Terminate the RWP by printing, signing and dating the
space provided in Block No. 16. Also, enter the
expiration date in the RWP Log.

7.5.3 Upon termination of the RWP, the white copies of the RWP,
Continuation Sheets, and all Attachment Sheets are to be
retained in Radiological Controls files.

8.0 RESPONSIBILITIES

8.1 Responsibilities are as stated in Section 7.0.

9.0 REFERENCES

9.1 Surface Contamination Surveys.

9.2 Radiological Surveys

9.3 Establishing and Posting Areas in the Radiologically
Controlled Area (RCA). ,

9.4 Use of Anti-Contamination Clothing.

9.5 10 CFR 20.

.
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TABLE 1
EXPOSURE LIMITS AFv0 RECOGNITION QUALITIES

Odor Ehnininnlaallori. Meter lufonnellen
OSHA Woming lonization

Compound E rposure IOLH Concentration LEL LEL potential Lamp
Standard LevW Odor (ppm) (percent) (poecent) (eV) (eV)

3 3Aresenic 10 ug% " 100 ug/m * None N/A Monflammable Nonfiammable N/A N!A

Barium 0.S mg%3 1100 mg/m3*** Variable Variable - -. - -

Cadmiten 5ug%3 So men'm3 Vartable Variable - - -

0.8 mg%3 **

Chromium 1.0 m g h 3 N/A Verlable Vartable - - - -

Lead 0.0S mgh3 100 mg%3 None N/A Incombustible incombustible N/A N/A

Mercury 0.05 mg%3* 28mgw3 Odorlene - - - - -

0.1 means"

Silver O.1 mgw3 N/A Variable Verlable - - - -

Cyanide 4.7 ppm 50 mg/m3 faint - N/A N/A - -

(l5 minute) almond ;

Benzene 1 ppm 1000 ppm Aromatic 4.68 1.3 7.1 9.25 10.2
5 ppm Ca

(15 minute)

Toluene 100 ppm 2000plwn B ensene.
150 ppm like 0.17-40 1.3 7.1 8.82 10.2

(15 minute)

B romo. 5 ppm * 2000 ppm calorofomb >20 13.5 14.5 10.54 -

Methane Ce like "prac tic ally
no odor *

Methylene 500 ppm 5000 ppm ewest 25 340 - - -

Chloride 1000 ppm ** *can adapt

to odor"

1,1,1.T rt. 3So ppm 1000 rpm sweet 20-400 7 16 - -

chlorothane

Tetrachlor. 23 ppm' Cu ether or 4.68-50 Incombustible incombustible 9.32 -

ethylone 200 ppm" chloroform

Ammonia (NH ) 35 ppm 500 ppm pungent 0.32 55 1S 28 10.18 10.23

(15 minute) Irritating

I

,
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TABLE 1 (CONTINUED)

EXPOSURE LIMITS AND RECOONITION QUALITIES

Odor Photolonizallon Maler inrarmation
OSHA Wa ming lenizatton

Compound E rposure IDLH Concentration LEL LEL potential Lamp
Standard Level Oder (ppm) (percent) (Percent) (eV) (eV)

MEK 200 ppm 3000 ppm Mint 41ke 4.5-25 2 to 9.48 -

Ethyl 100 ppm 2000 ppm Aromatic O.25 200 1 6.7 8.76 10.2
benzene odor

TrichPT SO ppm * 1000 ppm Solvent 21.4-400 12.5 90 9.45 10.2
oa thy. 200 ppm"'

- (15 minute)

3Selentow, 0.2 mghn N/A Odorless N/A Nonflammable Nonflammable N/A N/A

Acetonitrile 40 ppm 4000 ppm Ether-Ilke 40 4.4 1G 12.22 -

60 ppm

(1 S minute)

Aerylonitrile 2 ppm 500 ppm Pungent 19 100 3 17 10.99 -

10 ppm" Ca
(15 minute)

Cresol Sppm 250 ppm swoot tar vartable - - 8.93 -

Pyridine S ppm 3600 ppm sic kening 0.092-S 1.8 12.4 9.27 -

Acetone 750 ppm * 20.000 ppm mint 100 2.6 12.8 9.69 -.

Sourcel Occupational Health Services, HAZARDLINE,1987 and 1988, and HNu Systems,Inc. Instruction Manual,1986.

Notes:

Ca - Known to be a carcinogen.
American Conference of Govemmentalinchestrial Hygienists* =

CeINng vaksed:encontration that should not be exceeded t$uring any part of the working exposure.** *

*** - NationalInstitute of Occupational Safety and Health Stedard

N/A . Not applicable.
No information found.- .

Loose Surface Flued Direct Exposure Detection Instnanentation
D.tI21slesLUranhan C9DialninattorLRain Contamination fiale mRomAer instrurnent*

Alpha 20 cepm 1000 4445 brake Ludlum Model 3 with Model

Deta 100 cepm 1000 451-9 Probe Ludlum Model 3 with Model

0.5 Ludlum Model 19 liR meteGamma - -

Victorian Model 45010

* Equivalent instruments of different menufacturers may be used.
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TABLE 2

ActJTE AND CHRONIC EFFECTS
AND FIR $! AfD 1REAtmENT

Commund Routes of Entry Eye irritant acute E f f ects Chronic E f f ects

Arsenic 1.4 atation Yes Dermatitis Liver, kidneys, skin, lungs,
Skin absorption tynphatic system, potential htsnan
Skin and/or carcinogen
eye contact
Ingestion

Berlus inhalation Yes Muscle spasms, skin burns, slow pulse Meert, CNS, skin, respiratory
ingestion system, eyes
Skin ord/or
eye contact

Cadsim Inhalation -- Cough, tightness in chest, nascle aches, Respiratory system, kidneys,
Ingestion nausea prostete, blood, potentist h wan

carcinogen

Chromitse inhalation -- Mistologic fibrosis of lungs; chromitsu (vi) Respiratory system
Ingestion carcinogen

Lead Inh al a t ion -- Lessitude, insormie, eye grounds, Gl tract, CNS, kidneys, blood,
Ingestion matriutrition, constipation, abdorninal pain, gingivet tissue
skin and/or gingivet leed time
eye contact

Mercury inhalation Y es Cough, t rewar, insomie, headache, f at igue, Skin, respirotory system, CNS,
Skin absorption sativation, eye and skin irritant kidneys, eyes
Skin and/or
eye contact

Silver Inhetation Tes Nose, skin, and throat irritant, skin Nasal Septiss, skin, eyes
Ingestion ulceration, blue grey eyes
Skin end/or
eye contact

Cyanide Inhalation Yes h45P ymia and tteath iteakness, headache, CVS, CNS, liver, kidneys, skin
Skin absorption confusion, causes, vnmiting, eye and * kin
Ingestion Irritant, gasping, toxicity due to dermal
Skin and/or abeerption,
eye contact

Benzene Inhalation Yes Irritates nose, respiratory system, giddy, Blood, CNS, skin, bone marrow, eyes,Ingestion headache, nauses, staggered galt reepfratory system, leuk emioSkin absorption
Skin end/or
eye contact

. . _ .-_._, . . _ . _. . . - - . - . _ _ . _ . . . - - . _ _ _ _ . _ _ _ _ _
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TABLE 2 (CowflNufD)

ACUTE AND CHRONIC EFFECTS
AND flRSI AfD TREATPENT

CorsM Routes of Entry Eve Irritent acute E f f ect s Chronic E f f ects
!

Toluene 14etation Tes Fetigue, confusion, euphoria, dittiness, CNS, liver, kidneys, skin
Skin absorption heodoche, dileted pupils, insormle,
Ingestion dermatitis, muscle fatigue
Skin ond/or
eye contact

Brorromethene Inhalation Yes Headache, vertigo, nauses, vomiting, hand CNS, respiratory system, skin, eyes,
Skin absorption tremor, convulsions, eyes and skin irritent pot. hum. CAV
IMestion
Skin and/or
eye contact

Methytene Chloride inhetstion Yes Fatigue, ineekness, steepiness, Skin, CVS, eyes, CNS
Ingestion lightheedednese, t irrt>s rut, t ingle, nous-o,
Skin and/or vertigo, inorsen engine
eye contact

1,1,1- Inhelation Yes Needsche, lessitude, CNS depreselon, poor Skin, CNS, CVS, eyes
trichloreettene Ingestion equilibriun, dermetitis

Skin and/or
eye contact

tetrachloroethylene inhalation Yes Headache, vertigo, visual disturbances, Respiratory system heart, tiver,
Ingestion tremors, nauses, vomitir>g, dermatitis kidneys, CNS, skin, potentist ht.rnen
Skin and/or carcinogen
eye contact

MEK Inhetstion Yes Irritates nose, headache, distiness, vomiting CNS, lungs
ingestion

Skin and/or
eye contact

Ethylbenzene inhetetton Yes Eye irritent, headache, dermatitis, come Eyes, upper respiratory system,
Ingestion skin, CNS s

Skin and/or
eye contect

irichloroethylene inhalation Yes Meadache, vertigo, visual disturbances, Respiratory system, heart, liver,
Ingestion tremors, nousee, vomiting, dermetitis kidneys, CNS, skin, potential human
Skin and/or carcinogen
eye contact

_ ._ _ _ _. _. _ _ _ . . . , . . _ . _ .- .. . . . _ _ _ - . .. . _ , _ . . , . . . . . . _ . . . .
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TABLE 2 (CONTINUED)

ACUTE AND CHRONIC EFFECTS
AND f!RST AfD IREATMENT

Comwd Routes of Entry Eye irritent Acute Ef f ects Chronic Effects

Selenius Inhalation Yes Eyes, nose, throat irritent, disturbs vision, Upper respiratory system, eyes,
skin Absorption heedache, chltt, fever, bronchitis, metet skin, liver kidneys, blood
Ingestion teste, garlic breath, dermatitis, blurred

Skin and/or +ision
eye contact

Acetonitrite Inhalation Yes Aspdlynia, nauses, vomiting, chest pain, Kidneys, tiver, CVS, CNS, (mgs,
Skin Absorption weekness, stupor, corwulsions, eye irritent skin, eyes
Ingestion

Skin and/or
eye contact

^*P yxia, eye irritant. headache, sneering, CVS, tiver, kidneys, CMS, skin andhAcrytonitrite Inhalation Yes
Ingestion nausea, vomiting, weak ness, dermatitis, brain ttror, lung ord bowel cancer
Skin and/or toxicity due to dermal abwrption.
eye (ontact

Cresol Inhatetion Yes CNS effects, confusion, depression, CNS, respiratory system, Liver,
skin Absorption respiratory feiture, week pulse, skin and eye kidneys, skin, eyes
Ingestion burns, dermatitis
Skin omf/or
eye contact

Pyridine Inhalation Yes Headache, nei cousness, insomie, f requent CNS, liver, kidreys,
skin Absorption urinetion, dermatitis gastrointestinal tract
Ingestion
Skin end/or
eye contact

Acetone Inhalation Yes Eyes, nose, throat irritent, heedache, Respiratory system, skin
Ingestion distiness, dermatitis
Skin and/or
eye contact

Depleted Uranim* Inhetstion No > 450 Rem exposure-nausea, diarrhea, loss of Deleyed cancer (may occur), genetic
Ingestion hair, fever, 50% die within 60 days without effects, reduced life expectancy
Direct Exposure medical treatment

scennni e inhalation Yes eye, nose, thrcat irritant; dyspnea; Respiratory system; eyes
ingestion skin bronchospasm; chest pain; puteonery edeme;
and/or eye pink frothy sputum; ekin burns; reticulation
contact

* Urenlum is a heavy metet, the toxicity risk is higher then the radiological riske.

__ . _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _
- ..
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TABLE 3

Memord Monitoring Methods, Action tevels,
and Prc+ * h Measures

Materd Monitoring Method Action tevet Mont toring sche 6A e Protective Measures

Organic Vapors Wu with 10.2 probe <1 ppm above back- Continuing working and Level C
or greater eV probe ground in the site- monitoring

workers' breathing
tone

i 1 ppn <10 ppre above Use Orseger parp and detector tubes; Level C
backgrourid in the site if no benzene is detected, continue
workers' breathing working and monitoring
zone and susteined
for 1 minute

3 10 pra above back- Stop work and teeve eres; contact
Ground in the site PM and OSC; e reassessment of EVACUATE AREA
workers' breathing site conditions (including PPE)
rone end sustained will be conducted
for 1 minute

Benzene Benzene detector Any concentration in Stop wrk and teeve area for 15 min-
tubes site workers' breath- utes; monitor egoin; if any concentre- EVACbATE AREA

Ing zone tion detected, contact PM and CSC; e
reassessment of site conditions
(Including PPE) will be conducted

Cyanide Hydrogen Cyanide Any concentration in Stop work and teeve eres for 15 min-
Meter site workers' breath- utes; monitor again; if any concentre- EVACUATE AREA

ing rone tion detected, contact PM and OSC; a
reessessment of site conditions
(including PPE) will be conducted

Tonic Dust Particulate Monitor >5mg/m3 Stop work and teeve area for 15 minutes EVACUATE AREA
monitor egoin; if >5 mg/m3, evacuate and
contact PM and OSC; e reassessment of site
conditions may be necessary.

Emplosion CGI 0-10% LEL Continue investigation

"""""' """I'"rfnB with ruution es higher>10% LEl,
levels are Encountered. Revoke flot Work
Permit. Stop ett " hot unrk" in progress,

125% LEL Emplosion Meterd - withdrew
from eree Ismediately

-- . - _
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TABLE 4
1

'
PROTECTIVE EQUIPMENT FOR ON-SITE ACTIVITIES

i

Activity Lgygl Protective Ecuiument

All Activities C Half face air purifying respirator , |1

chemical resistant clothing, inner &
outer chemical resistant gloves, safety
boots, hard hat

,

i

Notes hearing protection may also be
needed on a case-by-case basis.

People located D Work clothes or coveralls, safety glasses ,

on-site or goggles, hard hat, chemical resistant
gloves !

Note: face shield and/or hearing-
protection may also be needed on a case-
by-case basis.

,

1 The General Contractor's respiratory program will be'in
compliance with'10 CFR Part 20, as well as 29 CFR Part
1910 regulations. To the-extent possible, the General
Contractor will implement engineering controls and work ;

practices to maintain employee exposures to or below j

permissible exposure limits for substances regulated by ;

29 CFR Part 1910 and to or below dose limits defined in ;

10 CFR Part 20.103(b), Appendix B, Table I, Column I.
When engineering controls are not feasible, personal t

protective equipment will be employed to' reduce and -

maintain employee exposures below applicable limits for .;

the constituents of concern identified at the site. !

:
!

,

i

i

:

I



. . - _ . . - . . . _ . . . . . . ~ , _ _ . _. - . . . ._. - _ _ . . _ _ ._ _. , .,

.t'i t

!
:
!

!
:
i

O !
!
,

.

!
-

,

APPENDIX E i
:
I

STANDARD SAFE WORK PRACTICES !,
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APPENDIX E
STANDARD SAFE WORK PRACTICES

['|sQ
I. GENERAL

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

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

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

4. Prevent splashing of contaminated materials.

5. All field crew members shall make use of their
senses (all senses) to alert them to7x

(' potentially dangerous situations in which they
should not become involved (i.e., presence of
strong, irritating or nauseating odors).

6. Field crew members shall be familiar with the
physical characteristics of investigations,
including:

o Wind direction in relation to ground zero
area;

o Accessibility to associates, equipment,
vehicles;

o communications;

o Hot zone (areas of know or suspected
contamination);

o Site access; and

o Nearest water sources.

7. The number of personnel and equipment in the
contaminated area should be minimized, but

fg
b MAR:91:002:001.BP
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- y only to the extent consistent with work force
requirements of safe site operation.--

k

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

'

9. All electrical equipment should be connected
to ground fault interrupting circuits (GFIC).

II. DRILLING AND SAMPLING PROCEDURES -

t

For all drilling and sampling activities, the
following standard safety procedures shall be
employed.

1. All drilling and sampling equipment shall be ;

cleaned before proceeding to the site.

2. At the drilling for sampling site, sampling
equipment shall be cleaned after each use.

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

4. The minimum number of personnel necessary to -

,

O achieve the objectives shall be within 25 feet
of the drilling or sampling activity. ,

S. If emergency and back-up subcontracted
personnel are at the site, they should remain '

!25 feet from the drilling or sampling
activity, where practical. ,

t

6. Exclusion zones will be established within ,

designated hot lines. Delineation of a hot
line will reflect the interface between areas
at or below a predetermined threshold'
contaminant concentration, based on available ,

data including the results of monitoring and
chemical analyses,. information from site
persdenel regarding historical site
activities, and general observations. This
determination will be made by the PM in
conjunction with the OSSO and site personnel.

III. BOAT SAFETY PRACTICE (LAGOON SAMPLING)
'

'

1. Two persons will man le sampling boat and an
on-shore supervisor w. 1 be present at all
times. |

O
MAR:91:002:001.BP
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2. All field personnel shall wear life .)

O preservers.

3. The on-shore supervisor should be equipped
with in-plant communication in case an
accident requiring emergency services occurs.

.

4. In-plant safety and medical personnel should
!have complete notification of the boat

sampling schedule and locations.

5. A tow line will be attached to the boat and ,

maintained on land at all times if
practicable. >

6. Boarding and unloading the sampling boat will
be conducted from a dry and stable location if
practicable, without necessitating contact by
personnel with the contaminated wastewater.

,

7. Personnel shall position themselves
accordingly in the boat to maintain a stable
condition at all times (counter balancing bow ;

and stern or port starboard).

8. Sampling equipment should be drained

["'Ji
thoroughly before being brought into the boat. j

%-
9. If sampling equipment falls into the water, do

not make any attempt to retrieve it.
,

IV. DRILLING IN A LANDFILL

1. Specific monitoring methods and protective ,

equipment indicated in Tables 3 and 4 should -

be utilized. Monitoring with detector tubes
for H S, HCN and vinyl chloride shall be

2

carried out. Monitoring for exposure to CH 4

shall be conducted as well.

2. Establish a clean area just outside of the ;

landfill consisting of decontamination area
and backup support health and safety and fire-
fighting equipment (fire extinguishers). This
will be continuously monitored by the OSSO who ;

will have visual contact with personnel in the ;

landfill in protection Level B gear in case of-
'

an emergency.

3. Prior to the start of drilling a probe within .

the landfill, a protective steel sheeting or- j

MAR:91:002:001.BP |
,
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N- blasung rnat. about 20 feet by 10 feet will be placed over the y

<(/ area to be probed. The probe will be drilled through a hole cut
.-|
|

in the center of the sheeting.
;

4. Appropriate emergency and backup subcontractor personnel -
should remain 25 feet from the drilling or sampling activity
where practical. ,

V. CONFINED SPACE ENTRY
' '

All personnel will treat Cordined Space Entry as a special hazard.
All tanks, similar vessels and partially or entirely closed spaces shall
be regarded as being potentially dangerous.

Before entering a confined space, the OSSO must see that the
following is adhered to: ;

1. All mechanical apparatus such as agitators and pumps within
the confined space, which if activated could injury the
workers, are locked out.

2. The atmosphere within the confined space is tested for oxygen
'

(0 ) deficiency, flammable gas or vapor. LEL and any-2 .
'

applicable toxic gases or vapors, and the test results recorded.
Atmospheric testing must be perfonned at least every 12
hours. The area will be continuously vented to dissipate any.
vapors or gases (five air changes are required).' The percent
O , LEL and toxic vapor concentration (if applicable) will be2
redetermined and recorded and upon reaching safe levels, as
indicated on the meter. the space may be entered. The area -

*shall be continuously, positively (blow air in) ventilated prior to
and during entry. The following equipment will be used in lieu
of standard equipment.

A. Flashlights, lanterns or alternating current (AC) or
direct current (DC) electric powered lighting which is
approved for Class 1. Didsfon 1. Group C or D ;

Atmosphere (explosion-proof).

B. Hand tools constructed of non-sparking metal alloys.
.

C. Ground fault circuit interrupters (GFI's) must be used
on all electrically operated hand tools and lighting used 1

in a confined space. The GFI's will be physically located
outside the confined space.

'

a

I

O :
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3. Workers are provided and required to use protective equipment as ,.

'follows:( ;

A. For worker entering confined space: j

gloves j*

n2bber steel-toes boots ,'
e

,

' impermeable coveralls=

safety harness with attached lifeline ;*

escape packs*
,

hard hat with safety glasses ;
*

,

self-contained breathing apparatus with ao * .

full-face mask j

i

B. For trained attendant observing operation: ;

hard hat*
i

safety glasses or goggles je

gloves*

boots and safety shoes ;a

impenneable coveralls .!*

immediate access to self-contained breathing*

apparatus with full-face mask ;

.

immediate access to safety harness and lifeline j*

"-Q two-way radio for summoning assistance and*

(d emergency communication
_,

,

4. A trained attendant must be stationed outside the opening of any I
permit-required confined space in which personnel are working. !
The attendant must continuously monitor the inside and outside
conditions of the space and have means to summon the rescue j
teanashould it be needed.

'

5. Duties of entrants and attendants
i

Entrants:

a. Must be familiar with the kinds of hazards they might be ,

exposed to during entry and understand the consequences
of those exposums.

b. Must know the signs 9nd rfmptoms of potential exposures.

c. Must sign Permit when entering and log times.

d. Must understand the use, selection and limitations of all
personal protective equipment required on the Permit. j

'

e. Perform only work as indicated by the Permit System.

1
,1

. ..
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f. Must follow communication techniques listed on the Permit [,

L that ensure conunuous contact with the attendant.

. g. Must understand, if applicable, the operation of personnel
and area continuous monitoring devices.

,

i
h. Must notify the attendance if you initiate an evacuation. ')

!
1. Must evacuate the space: ;

4

1. When ordered by the attendant. ;

2. If an emergency alarm (other than testing) sounds. .;
3. If they believe they are in danger.

.

:*
4. If there is a loss of contact with the attendant. 3

Attendant: !

,

a. Must review possible hazards in the space and the ;

symptoms of exposure to those hazards with the person !

signing the Permit. |
|

b. Is responsible for all work grous entering his/her assigned !
entry way and must ensure all entrants sign the posted ,

permit. ,

.O- ;

c. Must keep an accurate count _of all entrants. L

d. Maintains continuous contact (visual, verbal or radio) with j
all persons working in the Confined Space. Rescue help '- |
will be summoned if contact with the entrants is lost and !

cannot be quickly restored. j
i

e. Must continuously monitor inside and outside conditions ;

for hazards and keep all unauthorized personnel out of the j
area.

f. Performs no duties that might interfere with the primary. ,

monitoring duties. -

1

:!
g. Must remain on duty at all times outside the Confined- |

''

Space for the duration of the entry or during a rescue
attempt 'until relieved.

- :O

a
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H h. Must ' order an evacuation if:

-O: ,

1. Any condition not allowed by the Permit occurs,
such as hot work, solvent usage or unauthorized .

work practices or procedures.
!

2. Behavioral changes in entrant such as euphoria or .

giddiness, which might result from oxygen deficiency .

or excessive exposure to some gases or vapors. i

3. Detects situations outside the space that could -

,

endanger those inside, such as a spill or vehicle -;

idling near the ventilation intake. ,

4. For any reason the attendant has to leave his station
and a relief attendant is not available.

.

5. The BP Chemical Emergency Alarm sounds. ,

;

i. Must be aware of the method used to summon rescue ;

personnel and be familiar with the following emergency . ';
rescue section. !

.. i
'

J. Must return Entry Permit to issuant when work is
[) completed and report any hazards confronted or created i

V during the entry. i

Emergency Rescue ;

a. If an entrant needs rescued, the attendant must never !
enter the space. but should get immediate help, ~!

b. All Confined Space Rescues will be performed by the - !
Shawnee Fire Department Emergency Rescue Team, r

Rescue is initiated by notifying BP. Lima Chemicals by -

phone (220-1329) or Shawnee Fire Department by
telephone (991-4055). .;

c. A BP Chemicals Team Leader must be notified immediately.
:

d. When Shavmee Emergency Rescue team responds to an in- |
'

plant rescue emergency, all hazards of the particular space I
must be communicated prior to entry. This may be 0
accomplished by use of an MSDS, process P&I drawings, .!
and any other applicable information.'

O-
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e. Once the Rescue Team has been summoned, the attendant

should:

1. Make sure stand-by rescue equipment (i.e., light.c., - |
'

02 resuscitators, ropes, etc.) is ready or enroute.

2. Start emergency venulation (i.e., air hoses).
;

;

3. Stay in communication with entrants. i
. !

'

4. Monitor the situation and be ready to give rescuers !

such informa .lon as:'

!

a. How m any victims. .

b. Structural hazards. |:

c. Chemicals types and concentradons. ;

d. Victim status (alert or unconscious)

6. Training

Entrants, Attendants and individuals responsible for authorizing f
permits must be trained in their responsibilities outlined in this ;

procedure. Permitted Confined Spaces will be spot checked ,

periodically to ascertain compliance to these requirements.

7. Employees are not permitted to enter a confined space in which i
+levels in excess of acceptable standards (see exposure standard in

Health and Safety Plant) are present. |
n

'

8. Air supply lines are inspected for leaks or cracks which could
result in breakage during use. Face mask respirators are checked ;

for proper flow rate. Two-way radios are tested to assure proper
working order and reception of signal transmitted. Safety !

'

harnesses and eye liner are checked for proper integrity.

9. The permit should also contained the following informauon:

a. locauon - where the entry is to be performed j
b. Date permit is written ,

c. Purpose for entry - brief description of work to be done
d. Other permits required

.

{
!

e. Attendant / entrant communication - idenufy the type of .

communication to be used between the attendance and ;
f. List types of personal protective equipment required for - |

'

safe entry
g. Signature of the qualified person conducting the

atmospheric tests
{

O

.
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~

h. Time of test
.

: 1. Test results
' j. Name of person (s) entering the confined spacen

- k. . Name of attendant
.

.
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CONTACTS AND PROCEDURES
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APPENDIX.F. -

.O- CONTACTS AND PROCEDURES !

I. CONTACTS

Should any situation of unplanned occurrence ;

require outside of support services, the
:appropriate contacts should be made. The list _of

appropriate contacts is listed in Section 4 of the :

Health & Safety Plan. .

II. PROCEDURES

In the event that an emergency develops on-site, >

the procedures delineated herein are to be [
immediately followed. Emergency conditions are ;

'

considered to exist if:

Any member of the field crew is involved in ano
accident or experiences any adverse effects or ,

symptoms of exposure while on-site; or
i

o A condition is discovered that suggests the
existence of a situation more hazardous than
cnticipated.

The following emergency procedures should be
followed:

A. Personnel on-site should use the " buddy ;

system" (pairs). Buddies should pre-arrange
"

hand signals or other means of emergency
signals for. communication in case of lack of [

radies or radio breakdown (see the following
item). .

-t
Io Hand gripping throat: out of air, can't

breathe ,

Grip partner's wrist or place both handso
around waist: leave the area immediately,
no debate ,

i

o Hands on top of head: need assistance

o Thumbs up: Okay, I'm all right, I. t

understand

o Thumbs down: No, negative ;

B. Site work area entrance and exit routes should
O,

,

i

MAR:91:002:001.BP -1- !

|



,

r

be planned, and emergency escape routes

. ,_ } delineated by.the OSSO. i{
C. Visual contact should be maintained between

" pairs" on-site with the team remaining in
close proximity in order to assist each other
in case of emergencies. ;

D. In the event that any member of the field crew I

experiences any adverse effects of symptoms or
exposure while on-site, the entire field crew
should immediately halt work and act
accordingly to the instructions provided by i

the OSSO.
- !

E. Wind indicators visible to all on-site
personnel should be provided by the PM to
indicate possible routes for upwind escape.

F. The discovery of any condition that would f
suggest the existence of a situation more i

hazardous than anticipated should result in
the evacuation of the field team and re-
evaluation of the hazard and the level of
protection required.

[~T G. In the event that an accident occurs, the PM
C/ is to complete and Accident Report Form for

submittal to the Office Safety Coordinator
(OSC), who will forward a copy to the RHSM and
the FWHSD. The OSC should assure that the

'

follow-up action is taken to correct the
situation that caused the accident.

H. In the event that an accident occurs, the PM i

is to complete an Accident Report Form for.
submittal to the OSC.

4

1

i
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APPENDIX G
/^N .

k RESPONSIBILITIESm

1.0 PROJECT MANAGER

The Project Manager (PM) shall direct on-site investigations and
operational efforts. The PM, assisted by the On-Site Safety
Officer (SSO), has primary responsibility for:

1. Making certain that appropriate personnel protective
equipment and monitoring equipment is available and -

properly utilized by all on-site personnel.

2. Making certain that personnel receive this plan and 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. Making certain all field personnel have had appropriate
OSHA Health and Safety Training.

4. Making certain that personnel are aware of the potential
Ihazards associated with the site operations.

5. Monitoring the safety performance of all personnel to

O ensure that the required work' practices are employed. |

t

6. Correcting any work practices or conditions that may !

result in injury or exposure to hazardous substances.

7. Preparing any accident / incident reports (see attached ,

Accident Report Form) and routine job exposure record.q. |

8. Assuring the completion of Plan Acceptance and Feedback |

Forms attached hereto. :

2.0 ON-SITE SAFETY OFFICER
,

The On-Site Safety Officer (SSO) shall:

1. Implement project Health & Safety Plans and-report to ,

the Site Safety Coordinator and the PM for action if any. ,

deviations from the anticipated conditions described in {
the plan and has the authorizati,a to stop work at any |

Htime.

I

|
|O MAR:91:002:001.BP -1-
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2. Calibrate all monitoring equipment (except radiation''

.

detection equipment) on a daily basis and record results ,

on the attached sheets (see Section 7.0 - Daily
Instrument Calibration Check Sheet and Daily Radiation
Instrument Operability Check Sheet).

3. Making certain that all monitoring equipment is
operating correctly according to manufacturer's
instructions and provide maintenance if it is.not.

4. Confirm that personnel working on-site have the proper
medical surveillance program and Health & Safety
training which qualifies them to work at a hazardous

,

waste site. Also be responsible for identifying all WMS
site personnel with special medical problems (i.e.,.

allergies).

3.0 PROJECT PERSONNEL

Project personnel involved in on-site 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 canO do safely, and immediately reporting any accidents
and/or unsafe conditions to the SSO.

3. Notifying the PM and 0550 of any special medical
problems (i.e., allergies) and making certain that all
on-site personnel are aware of any such problems.

.

:

I
-

]
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APPENDIX H
[~ HEAT STRESS / COLD STRESS
N

HEAT STRESS

If site work is to be conducted during the summer or in other hot
environments, heat stress is a concern in the health and safety
of personnel. For workers wearing permeable clothing, follow
recommendations for monitoring requirements and suggested
work / rest schedules in the current American Conference of
Governmental Industrial Hygienists (ACGIH) Threshold Limits
Values for Heat Stress. For workers wearing semipermeable or
impermeable clothing, the ACGIH standard cannot be used. For
these situations, workers should be monitored when the
temperature in the work area is above 70*F (21*C).

To monitor the worker, measure:

o Heart rate. Count the radial pulse during a 30-second
period as early as possible in the rest period.

- If the heart rate exceeds 110 beats per minute at the-
beginning of the rest period, shorten the next work
cycle by one-third and keep the rest period the same.

- If the heart rate still exceeds 110 beats per minute at
/'' the next rest period, shorten the following work cycle
( by one-third.

o Oral temperature. Use a clinical thermometer (3 minutes
under the tongue) or similar device to measure the oral
temperature at the end of the work period (before
drinking).

- If oral temperature exceeds 99.6*F (37'C), shorten the
next work cycle by one-third without changing the rest
period.

- If oral temperature still exceeds 99.6*F (37.6*C) at the
beginning of the next rest period, shorten the following
work cycle by one-third.

- Do not permit a worker to wear a semipermeable or
impermeable garment when his/her oral temperature
exceeds 100.6*F (38.1*C).

o Body water loss, if possible. Measure weight on a scale
accurate to 0.25 lb at the beginning and end of each work
day to see if enough fluids are being taken to prevent
dehydration. Weights should be taken while the employee
wears similar clothing or, ideally, is nude. The body
water loss should not exceed 1.5 percent total body weight-

O loss in a work day.

!
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- Initially, the frequency of physiological monitoring depends on
/~D the air temperature adjusted for solar radiation and the level of
's# physical work (see following Table) The length of the work cycle

will be governed by the frequency of the required physiological
monitoring.

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING FOR
FIT AND ACCLIMATIZED WORKERS

.

Adjusted
Temperature Normal Work Impermeable

Ensemble Ensemble

90*F (32.2*C) After each 45 After each 15
or above minutes of work minutes of work

87.5*-90.0*F After each 60 After each 30
(30.8*-32.2*C) minutes of work minutes of work

82.5*-87.5*F After each 90 After each 60
(28.1*-30.8'C) minutes of work minutes of work

77.5*-82.5"F After each 120 After each 90
(25.3*-28.1*C) minutes of work minutes of work

72.5*-77.5'F After each 150 After each 120
(22.5*-25.3*C) minutes'of work minutes of work

Calculate the adjusted air temperature (ta adj) by using this*

equation: ta adj *F = ta *F + (13 x % sunshine). Measure air
temperature (ta) with a standard mercury-in glass thermometer, ,

with the bulb shielded from radiant heat. Estimate percent -!

sunshine by judging what percent time the sun'is not covered |

by clouds that are thick enough to produce a shadow (100
percent sunshine - no cloud cover and a sharp, distinct
shadow; O percent sunshine- no shadows).

If workers are not monitored for heat stress, work activities in
hot environments can result in dehydration, heat exhaustion, heat !.

stress or even heat stroke.
!

Sions and Symptoms of Heat Stress H

o Heat rash may result from continuous exposure to heat or
,

humid air. l

- muscle spasms
- pain in the hands, feet and abdomen

o Heat exhaustion occurs from increased stress on various

f-~ body organs including inadequate blood circulation due to
( cardiovascular insufficiency or dehydration. Signs and

symptoms include:

- _ . . _ .
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- pain, cool, moist skin

(~') - heavy sweating
N- - dizziness

- nausea
- fainting

,

o 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

COLD STRESS

Frost Bite

Frostbite is an injury resulting from exposure to cold. The
extremities of the body (fingers, toes) are most often affected.
The signs of frostbite are:

o Skin turns white or grayish-yellow.

o Pain is sometimes felt early, but subsides later. Often
there is no pain.

o The affected part feels intensely cold and numb.

Hvoothermia

If site work is to be conducted during the winter, cold stress is
a concern in the health and safety of the personnel. Additional
insulated clothing will be provided to field personnel. Of
special note for cold stress on this site is the wearing of tyvek
suits. Disposable clothing does not breath; therefore,
perspiration is not provided with a means of evaporation. During
strenuous physical activity, an employee's cloths can become wet.
Wet cloths combined with cold temperatures can lead to
hypothermia. If the air temperature is less than 40*F and an j

'

employee becomes wet, the employee must change to dry clothes.
The on-site heated trailer facility or a personnel vehicle may be !

utilized as a change area. |
,

Hypothermia is characterized by shivering, numbness, drowsiness
muscular weakness and a low internal body temperature when the

I
. body feels war externally. This can lead to unconsciousness and 1

death. I\ssl )
i
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In either case (frostbite or hypothermia), seek immediate medical -~ I

. attention.
v

To prevent these effects from occurring, persons working in cold
environments should wear adequate clothing and reduce the time '|
spent in the cold area. |

!

.
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APPENDIX I

AIR SAMPLING. FIELD EVALUATION AND SAMPLING ASSESSMENT
OF RADIOACTIVE PARTICULATES PROCEDURE
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''N APPENDIX I
'

- .

AIR SAMPLING, FIELD EVALUATION AND SAMPLE ASSESSMENT
OF RADIOACTIVE PARTICULATES

1.0 PURPOSES

1.1 This procedure describes the practices for the-sampling and
assessment of airborne particulate radioactivity.

1.1.1 Field evaluation is described for particulates.

'

2.0 PREREOUISITES. PRECAUTIONS AND LIMITATIONS
!

2.1 If the air sample is obtained for a specific work task,
record the RWP number of RCM Form 7.1, the Air Sample Record
(ASR).

2.2 If the air sample is obtained as part of an area radiation or
contamination survey, record the air sample number of the
survey record used for that survey. ;

2.3 All instruments and equipment shall be checked in accordance

O
,

with the applicable Radeon Instrument Procedure (RIP).

2.4 Use filter paper specified by On-site Safety officer.
.i

2.5 Exercise care to avoid damage to and/or contamination of the air
sample and/or filter paper.

L 2.6 All air samples (filter paper, iodine cartridge) are to-be
field evaluated, when practicable, with an HP-210 probe or ,

equivalent to determine if it is necessary to initiate '

radiological protective actions. The background count rate
should be less than 300 cpm to enable a reasonably sensitive
evaluation. Abnormal conditions are to be reported to SSO
as soon as practicable. Refer to Step 3.4.

2.7 The contribution from short-lived radon daughters must be
considered for immediate sample counting. Activity from
these daughter products will be negligible at approximately
four hours after obtaining the sample.

2.8 SSO may request an isotopic evaluation of the sample.

2.9 When reading a rotometer scale, estimate the flow rate |
accurately as possible.

3.0 PROCEDURE

|

_ _
_ _ ._
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3.1 Preparation
,}-

x' 3.1.1 Obtain a copy of Form 7.1,

3.1.2 Record as much of the information requested as possible,
prior to sampling.

3.1.2.1 If the air sample is obtained for a specific work task,
record is sufficient detail the job location and work

'

activity performed during the sampling period.

3.1.2.2 Any required air sampling information recorded in the
field (for example, on a field worksheet) may be
transcribed to the ASR later.

3.1.3 Check the appropriate sample type on the ASR.

3.1.3.1 Collect " General Area" samples approximately five feet
;

I above the floor.

3.1.3.2 Collect " Process Samples" in close proximity to |
equipment or system suspected of being a source of
airborne radioactivity. The sample may be withdrawn
from a system.

1

3.1.3.3 Collect " Breathing Zone" (BZ), samples in the -
individual's breathing zone (approximately 8-10 inches

( from the face). Preferably, these samples are obtained
with an air sampler capable of sampling a volume of at j

least 10 ft2 of air while the individual is in the !
sampling area. This enables an acceptable sample j
minimum detectable activity to be obtained .cn1 a gross '

activity detector (e.g., MS-3, SAX-2) or equivalent. If j
necessary, a low flowrate, battery-operated personnel
sampler is available for use. Record the name and badge ;

number of the user along with all other required data on
the ASR. i

<

3.1.4 Record the name, badge number, department or company,
respirator device code (if applicable), and exposure

Iperiod or respirator use period for all personnel to
whom the ASR will be credited.

'
3.1.5 Take all necessary equipment to the air sampling site.

3.1.5.1 Air sampler with compatible sample head.
!

3.1.5.1.1 The following table lists portable air samplers and j

their normal use:

I

. - _ _ _ - _ . _ _ _ _ _ - _ _ . . _ |
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!Air Sampler Normal Use

*

Radeco AC Grab Samples (up to
approx. 30 min.)

Radeco DC Emergency Grab Samples

Radeco Gooseneck Grab Samples or Long Term !

Samples (Timer Records up |
to 9999 Min.) !

RASP Pump Long Term Samples

Staplex High Volume Environmental or Other
High Volume Samples '

1
'

Battery Operated Personal Breathing Zone
Personal Air Sampler Samples g

,

3.1.5.2 Filter papers
i

3.1.5.2.1 Ensure that the filter paper is properly positioned i
in the sample head and is not damaged. A small mark *

may be pla'/,cd on the edge of the filter paper to
indicate tne air inlet side. :

T

3.1.5.3 Three prong to three prong twist lock electrical
adapter plug (applicable for only AC powered

'

;

samplers).

3.1.5.4 Sample containers

3.1.5.5 Labels and marking pens

'

3.1.5.6 Timing device

3.1.6 Carts containing this equipment may be used as ,

necessary. Cart standby locations are designated by
Radcon supervision. DC samplers require a 12V DC
battery for operation. -

3.2 Obtaining Air Samples
;

3.2.1 Particulate Sampling |

I

3.2.1.1 Position or hold the air sampler such that the intake
does not touch or come close to potentially
contaminated or contaminated surfaces.

3.2.1.2 Plug the AC powered air sampler into a convenient
outlet or, if utilizing a DC powered air sampler, !

' O connect the battery clips to their respective battery
~

terminals. ;

I
!
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3.2.1.2.1 The-black cable is negative and shall be connected to

O. the negative battery terminal. The red cable is
positive and shall be connected to the positive
battery terminal.

3.2.1.3 Turn the air sampler on and record the data and time. t

i

3.2.1.4 Record the flow of the fixed speed air sampler. It ,

utilizing a variable speed sampler, adjust the
flowrate ,until the desired flowrate is obtained (1-3 ,

*

cfm), and record the flowrate.

3.2.1.4.1 The flowrate is read at the centerline of the rotometer
float.

B

3.2.1.5 When practicable, allow the air sampler to run for a
sufficient length of time to enable a ninimum sample volume

3
of 10 cubic feet (ft ) . For example, un air sampler-
running at 2 cubic feet er minute (cfm) takes 5 minutes to
obtain a volume of 10 ft

3.2.1.6 Turn the air sampler off and record the date, time and ,

flowrate.
,

!CAUTION: During Step 3.2.1.7, exercise care to avoid cross
contamination of the filter paper or holder.

( 3.2.1.7 Remove the filter paper from the sample holder (handle it
by the edge). Place the filter paper in a suitable sample
container. Identify the container with the sample
information (e.g., date, time, location, initials and ASR |

number).

3.2.1.8 Calculate the average air flow from the following formula: i

air flow at start + air flow at end = average air flow
2

3.2.1.9 Multiply the average air flow by the sampling time in -

minutes and record the total volume sampled. !

3.2.1.10 Perform field evaluation of the sample, step 3.3, when
*

practicable.

3.3 Field Evaluation
!
!3.3.1 This evaluation, when practicable, should be performed as

soon as practicable for filter paper. |
.

3.3.2 Using an RM-14 or equivalent, with an HP-210 probe,
or equivalent, determine the background radiation
level in counts per minute (;pm).

,
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3.3.2.1 The background level should be as low as possible (<300

( cpm).
L

3.3.3 Place the HP-210 probe approximately 1/2 inch above the
sample. Ensure that the RESPONSE control on the RM-14
is set for the slowest response. This is necessary to
maintain an adequate sensitivity.

'
3.3.4 Turn the instrument selector switen to a range which

results in a reading on the scale (preferably the upper
half of the scale).

3.3.5 Wait approximately 30 seconds and determine the net count
rate for the filter paper and iodine cartridge. Check the
approximate boxes on RCM Forn 7.1 at "HP-210 FIELD
EVALUATION."

3.3.5.1 If the >500 NET CPM box for filter paper is checked, notify:
Radcon supervision. This notification is necessary to
determine if there is a need for immediate corrective
actions (e.g., evacuation, isolation of a system or area,
closing an open system, donning respiratory protection, -

etc.).

3.3.5.1.1 Refer to Table 3.7.3.4 for additional guidance.

f-' 3.3.5.2 If the <500 NET CPM box for filter paper or the <150 NET
( CPM for iodine is checked, evaluations are required to

' determine if actions are required to minimize personnel
exposure to airborne radioactivity, (e.g., engineering
controls, reevaluation of respiratory protection
requirements, possible evacuation, etc.) (Ref. 5.3).

3.3.5.2.1 Refer to Table 3.7.3.4 for additional guidance. Consult
Radcon supervision for assistance.

3.3.6 All samples shall be retained for additional counting.
:

34 Sample Assessment

3.4.1 Filter paper

3.4.1.1 Prior to counting on the MS-3 or equivalent, record on the
ASR, under " FILTER PAPER COUNTING DATA," the date and time
(at the start of the count), and the length of time between-
sampling and counting.

3.4.1.1.1 Use the mean time of the sampling period to calculate the
decay time.

3.4.1.1.2 If a 4 inch diameter filter paper is used with the Staplex
high volume air sampler, trace the outline of a 2-inch
circle on the center of the paper and cut out the traced

(' circle on a board the outer portion of the pape: and count

_ __
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the center portion. The sample volume must be adjusted to
-('T the filter paper surface area being counted. The filter
(_) paper surface area is now 1/3 of the original active area;

therefore, the sample volume must be divided by 3 and
recorded on the ASR as the " EQUIVALENT AIR COUNTED."

3.4.1.2 Count the sample on the MS-3 or equivalent except as
described below. Samples are normally counted for 5 or 10:
minutes. Record all required data on the ASR.

3.4.1.2.1 Air samples with a total air volume insufficient to provide
a minimum detectable activity (MDA) of less than (<)3.OE-10 i

microcuries per cubic centimeter (pCi/cc), should be
initially counted on the ND-6650 or equivalent to eliminate i

the need to recount based on a high sample MDA on the MS-3.
|

3.4.1.2.2 Based on results of the field evaluation, SSO may require
the cutting of a 2 inch diameter filter paper for counting.
The sample volume must be adjusted to the filter paper
surface area being counted. For example, if only 1/3 of
the filter paper surface area is counted, the sample volume
must be divided by 3 and recorded on the ASR as the
" EQUIVALENT AIR COUNTED."

3.4.1.3 Perform calculations indicated on RCA Form 7.1 to
determine the concentration of activity in pCi/cc.

( 3.4.1.4 If the acti7ity is equal to or greater than (2)3.0E-10
pCi/cc notify SSO.

3.4.1.4.1 If the recount of the sample is requested, the counts
should be performed within 4 hours after sampling in
order to facilitate evaluation of short-lived isotopes. ;

Recounts may be documented on RCM Form 7.1, Section 1.

3.4.1.5 The sample shall be retained for isotopic analysis if s

deemed necessary by SSO. SSO should attempt to
determine the principal radioisotopes of the sample and
initiate corrective and/or protective actions. If the
isotopic analysis falls to identify any isotopes, the
activity may be due to radon daughters.

3.4.1.6 The sample shall be retained for an alpha count if
deemed necessary by OSSO. '

3.4.1.6.1 Alpha counting is to be performed on the SAC-4 or
equivalent. |

3.4.1.6.1.1 Record all data on RCA Form 7.1 or RCA Form
7.1 Section 1.

t

O



3.4.1.6.2 When a sample is retained for an alpha count, the filter

(')T
paper should be stored in a suitable sample container

s_ (e.g., plastic petri dish) to minimize sample loss due
to sample transfer. Notify Radcon supervision of the
sample results and for guidance on sample recounts.

3.4.1.6.2.1 The original plastic bag should be retained
as it may contain a small part of the sample.

'
4.0 RECORDS AND FORMS

4.1 Form 7.1, Air Sample Record

4.2 Form 7.1, Section 1, Air Sample Record Supplement

5.0 REFERENCES

5.1 " Air Sampling Media," ND1HPS:013

i
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TABLE 3.7.3.4 ]g
4 423 x 10 and <1 x 10 -Notify SSO (Ref. 5.3).

-Notify SSO. !

4 4 !21 x 10 and >2.25 x 10 -Suggest respiratory devices be
Worn. -

-Suggest confirmation of results
via isotopic analysis.

4 422.25 x 10 and <9 x 10 -Notify SSO (Ref. 5.3).
-Respiratory devices should be
Worn.
-Personnel in area assigned MPC-
hours, if applicable.
-Steps should be taken to minimize
exposure.
-Confirm area posted as " Caution
Airborne Radioactivity Area" and -

correct, if necessary. ,

-Suggest confirmation of results
via-isotopic analysis.

29 x 10*** -Notify SSO (Ref. 5.3)
-Consider the evacuation for the
area or donning of respiratory

' devices, if available.
-Personnel in area assigned MPC-
hours, _if applicable.
-Steps should be taken to minimize
exposure.

-Confirm area posted as " Caution
Airborne Radioactivity Area" and
correct, if necessary.
-Confirm results via isotopic
analysis.
-If result is from a Field
Evaluation,_ check the possible
need for sample volume correction.

* Based on Co-60 or I-131
500 nec cpm (particulate) or 150 net cpm (I-131) as measured by ;**

an HP-14 or equivalent, with an HP-210 probe.
,

)

|
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RCM FORM 7.1

.(,, '

,

i

AIR SAMPLE RECORD-

RWP/RACP NO.; DATE: LOCATION: RT: *

.

WORK EVOLUTION DURING SAMPLE:
,

SAMPLE TYPE: o 3* FILTER PAPER o 4' FILTER PAPER
o GENERAL AREA o BREATHING ZONE o PROCESS: MARK NO:.__
AIR SAMPLER: ORADECO AC o RADECO DC o RADECO GOOSENECK oRASP
oSTAPLEX HIGH VOLUME o AMS-2 o AMS-8 o MSA LAPEL: WORN ST:
BADGE NO:

DATE SAMPLER ON: TIME ON: AIR FLOW:
DATE SAMPLER OFF: TIME OFF: AIR FLOW: oLPM oCFM ,

TOTAL TIME (IN MINUTES: AVG AIR FLOW:
AIR SAMPLER SERIAL NO: TOTAL VOLUME: oL OFT' o ec

MP-210 FIELD EVALUATION
SHOULD BE PERFORMED IN LOW BACKGROUND AREAS (<200 CPM)- ,

FILTER PAPER o <500 NET CPM o > 500 NET CPM

'

NOTE: IF SAMPLE IS OTHER THAN 10 FT', MULTIPLY NET CPM CONTAINED BY [10 SAMPLE
VOLUM E (FT')]

OTHER MONITORING: o mR/hr o mrem /hr INSTRUMENT: SERIAL NO.:

FILTER PAPER COUNTING DATA BY
'

lst COUNT 2nd COUNT COUNT
COUNTED BY:
INSTRUMENT:
SERIAL NUMBER: 1

DATE COUNTED:
TIME COUNTED:
LENGTH OF DECAY (hours):
COUNTING PERIOD (minutes):
GROSS COUNTS:
GROSS cpm 2/l:
B ACKGROUND cpm: ,

NET cpm 5/0.9: |
COUNTER CORRECTION FACTOR:
dpm 7 x 6:
EQUIVALENT AIR COUNTED (ft')
dpmift' S/9
pCi/cc 10 x 159E-Il
MDCR (cpm)
MDA (pCi/ce) (7 x 11 x 1.59.E-It)

CALCULATIONS PERFORMED BY:
RADIOISOTOPE IDENTIFICATIONS o YES oNO RCF:

O .

REVIEWED BY (signature Required): DATE: 1

_
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x

AIR SAMPLE RECORD SUPPLEMENT

.
ASR NO

RWP/RACP NO: DATE: LOCATION: RT:

WORK EVOLUTION DURING SAMPLE: .-,

!
OG OP OY

FILTER PAPER COUNTING DATA COUNT ! COUNT 2 COUNT 3 COUNT 4 COUNT 5 COUNT 6

COUNTED BY:
INSTRUMENT:
SERIAL NUMBERS: -

I

DATA COUNTED:
TIME COUNTED;
LENGT11 OF DECAY (hours)
COUNTING PERIOD (minutes)
GROSS COUNTS

'
GROSS cpm 2 /1
BACKGROUND cpm

-

NET cpm 3 - 4
'

CORRECTED cpm $/0.9
COUNTER CORRECTION FACTOR
dpm 7x6
EQUIVALENT AIR COUNTED (ft') |

2dpm/ft 8/9
>

gCi/cc 10 x 1.59E-11
MDCR (cpm) ,

MDA (pCi/cc)(7 x !l x 1.59E-11)-9 ,

CALCULATIONS PERFORMED BY:
RADIOISOTOPE IDENTIFICATION OYES ONO RCF: ;

REVIEWED BY (Signature Required): DATE:

'I
,
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FIRE PREVENTION AND CONTROL
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Procedure Number: L-SP-S-4001 Page: 2 of 5

Revision Number: 0 Effective Date: 07/o1/93
================

2=======================================================

l)t'
1.0 Scopeg

it is the responsibility of every employee, contractor and visitor of BP Lima
Chemicals to ensure that the company's policies regarding fire prevention are
followed. Compliance with these guidelines will assist in minimizing the potential
for fire in the plant.

1.1 Cross Referenced Procedures

BP Lima Chemicals Employee Safety Ru'as Booklet

1.2 Departments Affected

This procedure is applicable to all employees, contractors or visitors which enter
the BP Lima Chemicals Facility.

1.3 Distribution List

Same as Safety Procedures Summary, L-SP-G-0000, Section 1.3, Distribution

List. ,

(Current Safety Standard Practices are available for viewing on the computer
system.)

1.4 Initiatives List

This policy is applicable to the following initiatives:

OSHA PSM Regulation
CMA Responsible Care Standard
ISRS Safety System

1

|

2.0 Responsibility

Owner of this SP is the Safety Systems Coordinator. It is the responsibility of
the HSE Dept. to effectively administrate this policy as issued by the BP Lima
Chemicals Plant Manager. This responsibility includes providing assistance and
advice to operating and maintenance personnel to effectively and safely comply
with the fire prevention and control policy.

3.0 Policy

3.1 General Rules of Prevention
,

It will be the responsibility of every Team Leader to see that the1.
company's policy in regard to fire prevention is carried out in his
respective unit.

- :. ; --- . a.-
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O Engine oil should be drained into containers provided or empty oil drumsV 2.

and discarded in accordance with appropriate regulations. Never drain
oil onto the ground or under engines, motor bases, etc.

All areas subject to oil spillage, such as under motor bases, mechanic's3.
workshop, etc., should be checked daily and washed cican with water as
required.

Waste, such as sacks, used oil filters, soft rope, rags, etc., should not be4.
allowed to accumulate. Whenever possible, this debris should be
disposed of immediately after use. Oil soaked rags should be kept in
covered containers until disposed of.

'

No smoking is permitted within the plant except in designated areas. All5.
employees shall observe the no smoking areas and warn visitors of the
smoking restrictions. Failure to abide can result in disciplinary action and
denial of admittance to the area.

Never use gasoline or other flammable liquids as a cleaning agent.6.

3.2 Fire and Emergency Alarms

All occupants of the BP Lima Chemicals facility should familiarize1.
themselves with emergency procedures in their respective areas so that '

they know what to do when an alarm sounds.

All possible exits, exit access routes and exit discharge toetes shall be2. :

kept unobstructed to allow safe and smooth evacuation in the event of
an emergency.

3. Know the location of fire alarm stations.

Know the location and how to use and/or operate the fire extinguisher.4.

Automatic sprinkler system will maintain a clearance of thirty-six (36)5.
inches between the sprinkler head and any stored material or other item
in the path of sprinkler. discharge.

'

3.3 Classification of Fires

Fires are classified into three (3) categories:
!

Class "A- Fires Ordinary combustible material, such as wood, paper,
cloth, where the cooling effect of quantities of water is j

most effective in reducing the temperature of the - |
!burning material below the ignition temperature.

O

, . . - - . - . . . - . . . - _ , , - _ _ . . . . . . _ . . . . . . ~ . _ _ . . . . . _ . - ..
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Flammable petroleum products or other flammable\ Class "B" Fires
liquids, such as oil, grease,' gasoline, where the _;

blanketing or smothering effect of dry chemicalis most
effective.

Class "C" Fires involving electrical equipment where the electrical
conductivity of the extinguishing media is of first
importance. Water, soda acid or foam type
extinguishers should not be used on Class "C" fires.

Extinouisher to UseClass of Fire

Class "A" Pressurized water

Wood, paper, rags, etc. Dry chemical

Class "B" Cry chemical

Oil grease, gasoline and Halon 1211
all other flammable liquids

'

Carbon Dioxide (CO )2Class "C"
Electrical Halon 1211

3.4 Control of Fires

1. To create fire, three (3) components are necessary:

A. Fuel
B. Oxygen (air)
C. Heat

Eliminate any of these and you eliminate the fire. Thus, most fires are
fought by eliminating the fuel source by the most readily available -
means, such as closing valves, diverting flow, etc.; eliminating or
reducing the air supply by use of a cover, a blanketing chemical, or an
encompassing inert gas; or reducing the heat below the ignition point by
cooling with chemicals or water.

'

A continuous training program is necessary to ensure that all operating2.
personnel know how to operate all fire-fighting equipment and the type of
equipment appropriate for the class of fire.

,

Periodic fire drills should be held so that all regular operating personnel
)

3.
will be knowledgeable of the procedure to follow in the event of a fire.

It is most important that all fire fighting equipment be kept in its4.
designated location so that it can be located immediately in an

,

emergency.
.

'

'- . . . . _ ,_ _.
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========================================================================
7 fJ 5. All fire fighting equipment should be checked weekly or monthly

|depending on regulatory requirements to assure it is operable.
!
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CONTAMINATION RELEASE SURVEY PROCEDURES t
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BP CHEMICAL LIMA OHIO PROJECT

Title: Contamination Release Surveys

Il Number: Revision: 0 Effecdve Date: Approval

BP-HP-1 Page 1 of 6 00/0000 b[MaxW A- 9 - y

/T Raiiation Safe:v OditEr Dr.:e

1.0 PURPOSE

'Ihis procedure establishes requirements for the contammation monitoring of equipment and

materials being released for use or disposal outside the Radiological Contml Area (RCA).

2.0 APPLICABILITY
'Ihis procedure for contammation detection is applicable to material and equipment being

released as not contaminated after the potential exposure to contamination.

3.0 REFERENCES

NOTE: Applicable operating procedures for radiation detection instruments will be referenced in
this section upon determination of specific make and models to be used.

3.1 10 CFR 20, Standards for Protection Against Radiation

3.2 Regulatory Guide 10.4, Guide for the Preparation of Applications for Licenses to~,.

O Process Source Material (Including Items: 10.3, Surveys and Monitoring; and

10.4, Radiation Detection Instrument and Instrument Calibration)

3.3 NUREG/CR2082 (ORNI/HASRD-95), Monitoring for Compliance With

Decommissio:nng Termination Survey Criteria

3.4 Guidelines for Decontnmmation of Facilities and Equipment Prior to Release for

Unresnicted Use or Te:mination of Licenses for Byproduct, Source, or Specini

Nuclear Material, November 1976

3.5 INPO 88 010, Guidelines for Rad!ological Protection at Nuclear Power Stations

4.0 REQUIREMENTS
4.1 Personnel Requirements

4.1.1 A Senior Health Physics (HP) Technician

4.1.2 A Junior HP Technician under instruction of a Senior HP Techrdeian

4.2 Material and Equipment
4.2.1 Thin window Geiger Mueller (GM) detector count rate instrument

4.2.2 Ponable alpha count rate instrument

(') 4.2.3 Analytical equipment for counting smears

q

_ _ ___
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BP CHEMICAL LIMA OHIO PROJECT Page 2 of 6
,

NUMBER REVISION
Title: Contamination Release Surveys

BP-HP-1 0

i
' ~ ~ 4.2.4 Smean

4,2.5 Survey Maps

5.0 PRECAUTIONS / LIMITATIONS
5.1 Precautions

5.1,1 Contact of an instrument probe with the surface being surveyed can damage

or contaminate the probe.

5.1.2 Contaminated counting areas can cause cross-contammation of sample

matenal, resulting in inaccurate results. Check counting areas for

contamination inquendy and decontaminate, if necessary.

5.2 Limitations
O 5.2.1 Counting of smears or direct frisking using a GM pancake pro,be for releasing

material must be performed in a background of 300 counts per minute (cpm),

or less.

5.2.2 Direct frisking only determmes the presence of contammation. Smean must

be used to detemtine ifit is fixed or removable.

5.2.3 Determination of alpha contamination levels by the use of a beta gamma

survey instmment may only be allowed when an equivalerce has been

established between the uranium contamination concentnition and the

beta-gamma count rate. Such an equivalence must be documented and

approved by the HP Supervisor.

6.0 PREREQUISITES
Appropnate instrument checks have been performed: ,

* Battery check has been perfonned

. Calibration is current

* Daily source check has been performed

-

- . - .. . .-
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NUMBER REVISION :Title: Contamination Release Surveys
BP-HP 1 0 i

7.0 INSTRUCTIONS
Instructions am contained in this secdon for releasing material and equipment from two |
types of areas: posted contaminated areas, and posted RCAs. The extent of the survey

required to be performed is commensurate with the potential for contamination being

present. Subsection 7.1, Release From Contaminated Amas, provides insuuctions for the ,

performance and documentation of a detailed intemal and external stuvey for alpha, beta,

and gamma contamination. Subsection 7.2, Release From RCAs, provides instructions for
,

the performance of a secondary survey to ensure no contamination is released fmm the work ~

site.

NOTE: Material and equipment with potentially contaminated internal surfaces (e.g., pipes, hoses, >

ducts, and drums) are to be surveyedin accordance with Subsection 7.1.

7.1 Release From Contaminated Areas

When releasing equipment and material from posted contaminated areas, both internal

and extemal surfaces shall be surveyed. Pipes, hoses and ducts shall have intemal
Icontamination measured at accessible ends and traps. Any pipe, hose, or duct of a

O- diameter that is unable to be surveyed shall be treated as contaminated. !

!

NOTE: For the purpc ses of this section, contamination levels should be recorded as |
dpm/100 cm . Results of smears taken on objects with a surface area ofless than IF

2100 cm (e.g, screw driver) should be recotded as dpm/ object.

-1
17.1.1 Determine average beta-gamma and alpha contamination levels.

a. Perform Sve direct readings over a surface area of appmximately one

square meter (e.g. four at the corners and one in the middle). Survey

suspect areas such as a truck's floor board or the tracks of a back hoe.

1. For objects of greater surface area than one square meter, all surfaces -

that have been in contact with known or suspected contaminated -

surfaces shall be surveyed. Approximately one third of other surface

areas shall be surveyed.

2. For objects ofless surface area, the average should be derived for-

each such object.

b. Document area surveyed and average beta-gamma and alpha

contamination levels on a Release Survey Record (Attachment 1).

- .

_
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NUMBER - REVISION,fitle: Contamination Release Surveys
.

( } BP-HP-1 .0

7.1.2 Determine the maximum beta-gamma and alpha contamination levels,

a. Perfonn a direct frisk of the areas surveyed in Step 7.1.1.

b. Document maximum beta gamma and alpha contamination levels on

Anachment 1.

7.1.3 Determine the mmovable beta-gamma and alpha contamination levels.

a. Perform a smear over the areas where the maximum contamination levels

were detected in Step 7.1.2.

b. Document maximum beta-gamma and alpha contammation levels on

Attachment 1.

7.1.4 Any equipment or material having contamination levels equal to or greater

than the following shall be treated as contaminated and not released for

unconditional use:

a. Aymce Contamination: 5000 dpm cx/100 cm2 5000dpm y/100cm2

b. Maximum Contamination: 15000 dpm a/100 cm2 15000dpm y100cm2
I ) c. Removable Contammation: 1000 dpm a/100 cm2 1000dpm y100cm2 |

7.2 Release From RCAs

Material being released from an RCA shall be surveyed to ensure no contaminarion is

inadvertently released from the work area. Such surveys are not required to be

documented; however, detection of any contamination greater than the release criteria

shall result in the performance of a documented survey.

7.2.1 Determine the maximum beta-gamma and alpha contamination levels. Survey

suspect areas such as a truck's floor board or the tracks of a back hoe.

7.2.2 Determme the remnvable beta gamma and alpha contamination levels.
t

7.2.3 Any equipment or material having contammation levels equal to or greater

than the appropriate levels speciEedin Step 7.1.4 shall be treated as

contaminated and not released for unconditional use.

,

7.3 Release Survey Records

7.3.1 The following minimum data shall be recorded for all surveys:

a. Description of material or equipment

b. Surfaces surveyed (a sketch of the item with survey points designated)

c. Average, maximum, and removable contamination levels

d. Name of surveyor and date of survey

|

:
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Tide: Contamination Release Surveys NUMBER REVISION
BP-HP-1 0

e. Survey instrument type, model number, and calibration date
f. Equivalency between uranium contamination concentation and the

beta-gamma count rate (if used)

7.3.2 All Survey Records shall be turned over to BP Chemicalin accordance vith

BP Chemical's requirements at close of project.

,

,
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NUMBER REVISIONTitle: Contamm.ation Release Surveys
BP HP-1 0

ATTACIIMENT 1
(Page 1 of 1)

RET FASE SURVEY RECORD

N[[m"fr^n RELEASE SURVEY RECORD

___ - _e_
Survey Insmenant hformation:

(Sketh cfItern Survvyed)

.

O

I'
.

Averags '~ww+W Lavels Muamm Cor: Lamination Levels Ranovable Coctamtassion imetsr

Swvsy dpmA00 cm2 dpm/100 cm2 dpn/100 cm2

Polet Ber&Ommma Alpha Bot &Osnma Alpha Betsortes Alpha

($000 M As.) ($000 Max.) (15,000 Max.) (15,000 WL) ($000 Max.) (kMat)
b 6's scW'

Health Physics Technician Data

Rarlswed By: '

Health Physles Supervasor Date

_ _ . _ _, . . . .-- -
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APPENDIX L

GUIDELINES FOR DECONTAMINATION.OF FACILITIES AND' EQUIPMENT'
PRIOR TO RET. EASE FOR UNRESTRICTED USE OR TERMINATION

OF LICENSES FOR BYPRODUCT, SOURCE, OR SPECIAL NUCLEAR MATERIAL
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APPENDIX L

f GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
s PRIOR TO RELEASE FOR UNRESTRICTED USE OR TERMINATION

OF LICENSES FOR BYPRODUCT, SOURCE, OR SPECIAL NUCLEAR MATERIAL

The instructions in this guide, in conjunction with Table 1,
specify the radionuclides and radiation exposure rate limits
which should be used in decontamination and survey of surfaces
or premises and equipment prior to abandonment or release for
unrestricted use. The limits in Table 1 do not apply to

;premises, equipment, or scrap containing-induced radioactivity
for-which the radiological considerations pertinent to their
use may be different. The release of such facilities or items
from regulatory control is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to '

eliminate residual contamination.

2. Radioactivity on equipment or surfaces shall not be
covered by paint, plating, or other covering material
unless contamination levels, as determined by a survey
and documented, are below the limits specified in
Table 1 prior to the application of the covering. A
reasonable effort must be made to minimize the
contamination prier to use of any covering.

[) 3. The radioactivity on the interior surfaces of pipes,
'' drain lines, or ductwork shall be determined by making

measurements at all traps, and other appropriate
access points, provided that contamination at there
locations is likely to be .epresentative of
contamination on the interior of-the pipes, drain

'

lines, or ductwork. Surfacce of premises, equipment,
or scrap which are likely to be contaminated but are
of such size, construction, or location as to make the
surface inaccessible for purposes of measurement shall
be presumed to be contaminated in excess of the
limits.

4. Upon request, the Commission may authorize a licensee
to relinquish possession or control of premises,
equipment, or_ scrap having surfaces contaminated with
materials in excess of tne_ limits specified. This may
include, but would_not be limited to, special
circumstances such as razing of buildings, transfer _to
premises to another organization continuing with
radioactive materials, or conversation of facilities
to a long-term storage or standby statue. Such
request must:

O

- .. . . . . - .
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a. Provide detailed, specific information describing7s I the premises,_ equipment or scrap, radioactivet
\- contaminants, and the nature, extent, and degree of

residual surface contamination,

b. Provide a detailed health and safety analysis which
reflects that the residual amounts of materials on
surface areas, together with other considerations
such as prospective use of the premises, equipment,
or scrap, are unlikely to result in an unreasonable
risk to the health and safety of the public.

5. Prior to release of premises for unrestricted use, the
licensee shall make a comprehensive radiation survey
which establishes that contamination is within the
limits specified in Table 1. A copy of the survey
report shall be filed with the Division of Fuel Cycle,
Medical, Academic, and Commercial Use Safety, U. S.
Nuclear Regulatory Commission, Washington, DC 20555,
and also the Administrator of the NRC Regional Office
having jurisdiction. The report should be filed at
least 30 days prior to the planned date of
abandonment. The survey report shall:

a. Identify the premises.

/~N b. Show that reasonable effort has been made to
(_) eliminate residual contamination.

c. Describe the scope of the survey and general
procedures followed.

d. State the findings of the survey in units specified
in the instruction.

Following review of the report, the NRC will consider visiting
the facilities to confirm the survey.

!

- - .- -- _- .
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TABLEI
ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDES* AVER AGE * *' M AXlMUM"' R E M OV A B LE"'

2 2 2U-nat, U-235, U-238, and 5,000 dpm s/100 cm 15.000 dpm a!!OO cm 1.000 dpm a/100 cm
,

associated decay products

i
2 3 2Transuranics Ra-226 Ra-228, 100 dpm/100 cm 300 dpm/100 cm 20 dpm/100 cm

Ra-230, n-228, Pa-231,1-227,
1-125, 1-129

2 2 2D-nat, %-232, Sr-90, Ra-223, 1000 dpm/100 cm 3000 dpm/100 cm 200 dpm/100 cm
Ra-224. U-232, I-126,1-131, I-
133

beta-gamma emitters (nuclides

| with decay modes other than
alpha emission or spontaneous

,
- emission) except Sr-90 and

2 2 2others noted above 5000 dpm by/100 cm 15,000 dpm by/100 cm 1000 dpm by/100 cm

Dere surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-gamma-emitting nuclides should
apply independently.

As used in this table, dpm (disintegrations per nunute) means the rate of emission by radioactive material as determined by correctmg the amounts per minute
observed by an appropriate detector for background, efficiency, and geometric factors associated with the instrumentation.

j Measurements of average contaminant should not be averaged over more than I square meter. For objects of less surface area, the average should be derived for
'

each such object.

He maximum contamination level applies to an area of not more than 100 cm .2

he amount of removable radioactive material per 100 cm of surface area should be determined by wiping that area with dry filter of soft absorbent paper,2
,

applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of knovm efficiency. When removable
'

contamination on objects of less surface area is determined, the pertinent levels should be reduced proportionally and the entire surface should be wiped.

The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2 mrad /hr at I cm and
1.0 mrad /hr at I cm, respectively, measured through not more than 7 milligrams per square centimeter of total absorber.

- _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - -
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APPENDIX M
MONITORING FOR PERSONAL CONTAMINATION
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APPENDIX M

MONITORING FOR PERSONAL CONTAMINATION . ;
'-

i

1.0 PURPOSE t

|

1.1 This procedure describes personnel contamination monitoring -

and describes actions to be taken upon detecting ;

contamination during frisking.
i

2.0 APPLICABILITY / SCOPE
.,

2.1 This procedure applies to all personnel working within the ;

Radiologically Controlled Area (RCA). !

!

3.0 DEFINITIONS
,

3.1 Contaminated Individual - The term assigned to an individual
who is found to be externally contaminated as indicated by a*

pancake probe frisk of >100 net cpm, B-r or >20 not cpm. ,

3.2 Whole Body Frisk - The term assigned to the personnel survey.
technique used to qualitatively and quantitatively establish ,

the presence of external personnel contamination. A whole ;

body frisk is a complete frisk of the individual with a
pancake type survey instrument.

4.0 POLICY !

fNone

5.0 PREREQUISITES
1

None
|

6.0 PRECAUTIONS
I

i

None ;

I
7.0 PROCEDURE l

7.1 Radiological Control Technicians will conspicuously place
monitoring equipment at strategic locations adjacent to
Radiologically Controlled Areas.

NOTE:
This equipment can be, but is not limited to, friskers,
portable survey meters and portal monitors. The location of
this equipment will vary depending upon radiological |

conditions and the potential for radioactive contamination.
All personnel will use these instruments as they are j

O encountered. )
|

i

* ***% .



7.1.1 It is the responsibility of all individuals to perform
a complete Whole Body Frisk in accordance with this

O procedure when leaving a posted contamination area or
whenever directed to do so by Radiological controls
personnel.

'

7.1.2 Whole Body Frisk using the pancake type (Geiger Mueller
Tube) probe or alpha scintillation probe as directed by

'

the SSO.

7.1.2.1 Upon leaving a contamination control point, proceed to .

the nearest frisking unit. Ensure the frisker is set
on the lowest scale and the background is less than 300
cpm. If you are not sure about the setting or the
background reading is questionable, notify Radiological

'

Controls personnel for assistance. Do not touch the
instrument until your hands are properly frisked.

7.1.2.2 Conduct whole body frisk in accordance with Table 2,
" Frisking Instructions and Sequence".

NOTE: A proper whole body frisk should take 2-3
minutes. If for any reason a whole body frisk >

cannot be performed on an individual prior to
exiting a Radiologically Controlled Area, that
individual shall be considered potentially
contaminated until frisking is accomplished.

,,

7.1.2.3 While performing the frisk, pay particular attention to
facial areas (nostrils, mouth, feet) and contact points t

(elbows, hips, knees, feet) by pausing at these areas. !
If you cannot reach all portions of your body ask a - ;

fellow worker or Radiological Controls Technician for
assistance (ensure the individual frisks his hands ,

prior to touching the probe).

7.1.2.4 If the alarm sounds, remain at that point and notify
Radiological Controls. If necessary, have another'
worker notify Radiological Controls.

7.1.3 It is the responsibility of Radiological Controls
personnel to evaluate personnel frisking operations to

'
ensure established frisking techniques are followed.
This responsibility may include:

7.1.3.1 Periodically observing personnel frisking operations to
ensure compliance with the frisking procedure.

7.1.3.2 Perform spot check frisks of individuals. Direct
individuals to re-perform improper frisks. ,

7.1.3.3 Periodically check the settings of friskers. 1

0
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7.1.3.4 Assure whole body frisks are conducted in an area where |
background is less than 300 cpm.

7.1.3.5 Assure that frisking station is set up as close to the
step-off pad or control point as possible.

7.2 Response of Radiological Controls personnel to monitor
alarms. ;

,

7.2.1 Upon notification by a radiation worker that an alarm ..

'

has sounded, frisk /re-frisk the individual, paying
parricular attention to the areas in which the ;

instrument has indicated contamination present.

7.2.2 If the alarm is valid, measure the contamination as
follows:

7.2.2.1 Using a frisker, measure the activity and note the
approximate area (s) and location (s) of the
contamination.

NOTE: Ensure that all frisk survey results are logged
in net CPM (NCPM) unless otherwise specified and
the time of each survey is included on the skin
contamination report.

7.2.3 When personnel clothing contamination > 100 cpm above r

O background is detected, complete the applicable
sections of the Clothing Contamination Report (Form 1).
Document the circumstances, decon method, survey _

;

results, and disposition of the clothing. determined to ',
be contaminated.

7.2.4 When skin contamination > 100 cpm above background is
detected, complete the applicable sections of the
personnel Skin Contamination Report Form (Form 2) and s

initiate decontamination as follows: {

7.2.4.1 Table 1 describes basic personnel decontamination
methods which may be used if a simple water flush, such

ias a shower, is not successful in removing the
contamination. Other methods may be approved on a case
basis by the SSO. These methods are not to be .

considered as applicable for the decontamination of _{
severely insured or internally-contaminated workers.
These workers shall be decontaminated under the
direction of qualified medical personnel,

i
'l

|
1

j

|
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7.2.4.2 The decontamination of workers shall be. accomplished in
progressive steps beginning with a water flush, with an !

O' evaluation performed after.each step. No
decontamination shall be taken to the point of skin
abrasion. If skin reddening appears as a result of

'
decontamination efforts, notify the Project
Superintendent for evaluation.

7.2.4.3 Decontamination of the ears, eyes, and mouth should be !

limited to water rinses conducted by the individual, |
for example, while showering. Nasal irrigation should

'

only be used if blowing the nose is not effective and
shall only be. done by qualified medical personnel. |

|

7.2.4.4 Decontamination of minor wounds shall be limits to
flushes with water only. Refer further decontamination |

to qualified medical personnel, j

7.2.4.5 The psychological well-being of the contaminated worker :

should always be considered. The unusual nature of
ionizing radiation may create apprehension, and
occasionally unreasonable tear may accompany |
contamination. Every effort to reassure the worker and ,

'

to allay his fears should be made.

7.2.4.6 As a guideline, all attempts sho'11d be made to reduce
levels to less than 100 cpm. If this level cannot be

() obtained, the SSO or his designee shall be notified.

7.2.5 Question the individual to de cernine when the
contamination may have been received and initiate
controls to prevent further contamination until
corrective actions have been determined and initiated.

P

7.3 After decon 2minatic.: the worker shall report to the
SSO with the Skin Contamination Report. Review the
results of decontamination report and. Bio Assay Results
(if applicable) with the SSO and sign the Skin *

Contamination Report.

NOTE: Where inhalation, ingestion, or absorption s

through the skin is suspccted, the worker will
provide a urine sample as required by the
Project Superintendent.

7.4 The SSO shall review the incident to determine the
cause of the decontamination and provide
recommendations to prevent recurrence. ,

,

O
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NOTE: Notification of SSO is not necessary if
-

contamination levels are less than 5,000 dpm and
- there is no personal injury associated with the

~
' contamination. For any other incidents, the ,

'OSSO is to use his own discretion if
notification of the above is necessary.

7.5 The SSO shall review the Skin Contamination Report and
attach comments if necessary.

7.6 The Project Superintendent shall evaluate the Skin
Contamination Report and calculate a skin dose using
MIRD/ll, ORNL/5000 or equivalent methods. (Use 10 cm2
as the minimum area to calculate a skin dose from the
contamination.)

8.0 RESPONSIBILITIES

8.1 Project Superintendent shall:

8.1.1 Review all Personnel Skin Contamination Reports.

8.1.2 Review all instances where skin contamination levels
cannot be reduced to less than 100 cpm.

8.1.3 Perform skin dose calculations for all skin
contaminations.

8.1.4 Review-all Personnel Contamination Reports.

8.2 Radiological Controls Technicians shall:
,

8.2.1 Evaluate personnel frisking operations.

8.2.2 Provide required information for personnel
contamination reports.

8.2.3 Perform personnel decontamination in accordance with
Paragraph 7.2.3 and Table 1.

i

8.3 All site Personnel shall frisk in accordance with
"

Paragraph 7.1.2.

9.O REFERENCES

9.1 Establishing and Posting Radiologically Controlled
Areas.

9.2 Radiological Surveys

9.3 Radiation Protection Policy

9.4 MIRD 11

O. ,

*



.9.5 ORNL 5000

{ 10.O ATTACHMENTS-

10.1 Table 1 Table of Skin Decontamination Methods

10.2 Table 2 Frisking Instructions and Sequences

10.3 Form 3 Clothing Contamination. Report (Example)

10.4 Form 4 Personnel Contamination Report Form

O

O
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TABLEI

TABLE OF SKIN DECONTAh11 NATION h1ETIIODS,

hiethal Administrating Person Ettative for Instructions

hlaskmg Tape RC Techmcian Visible Particulate Apply tape to skm by hght
patting. Remove carefully.

Waterless lland Cleaner RC Technician All Skm Contammation Apply to affectal area and
allow it to melt onto skin.
Remove with cotton or soft
disposable towel.

,

Soap and Tepid Water RC Technician All Skin Contamination Wash area with low alkaline,
non-abrasive soap and tepid
water. Repeat until further
attempts do not reduce the
level. A surgical hand brush
may I e used with nnierate
pressure.

,.

Cornmeal Detergent Paste RC Technician All Skm Contamination hiin cornmeal and powder
detergent in equal parts with
enough water to form a paste.
Put onto affated area for five
(5) minutes. Remove with
cotton or disposable towel.
Rinse skin.

Shampoo RC Technician liair Contamination Wash hair and rinse. Repeat as
necessary. Remove any hair
that cannot be decontaminated.
DO NOT SIIAVE IIAIR. Cut
hair as close to the skin as
possible with scissors.

i

|

i
'

!
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Table 1 (Con't)

Nose Blowing Individual Nasal Contammation Blow nose mto a rag, tissue,
kam wipe, etc. hfomtor tissue
after attempt. Stop when no
increase in activity is noted.

Titanium Dioxide Paste hiedical Personnel Fission Pnxluct Contamination Form a paste of Titamum
Dioxide powder and water.

'| Apply small amounts of water
to paste to keep it moist while
massaging it onto area.
Continue massage lor five (5)
minutes. Remove paste with
cotton. Rinse thoroughly with
lukewarm water followed by a
wash with soap and water.

EDTA Cream * hiedical Personnel Fission Pnxtuce Contamination hiix a cream consisting of 1 %
EDTA,3% powered detergent,
8% Cartmxy-hiethyl-Cellulose,

.and 8% distilled water. Scrub
area with cream. Rennwe with
cotton.

:{

Ia

II
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Table I (Con't)

Potassium Medical Alpha Mix an equal volume of a
saturated solution of Potassium
Permanganate (6.4 grams)

(KMnO4/100 ml water) with ,

1% Sulfuric Acid solution
(0.2 N). Pour this solution over
WET contaminated areas. Rub
lightly for several minutes with
surgical hand bmsh. Rinse
with tepid water to remove the
resulting brown stain. Pour a
freshly prepared 5% Salium
Bisulfite solution (10g
NallS03/200 ml water). Rinse
with tepid water and semb
lightly for several minutes.
This procedure may be repeated
several times without harm.
Limit washing to two minutes
each.

* NOTE: Do not use EDTA on llalogens such as 1-131 contamination.

-I
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TABLE 2

() FRISKING INSTRUCTIONS AND SEQUENCES

IMPORTANT

A. Verify frisker is on X1 scale.
;

B. Hold probe approximately 1/2" from surface being surveyed and |
move probes slowly (2-3 inches /second). |

C. If background count increases to greater than 100 counts
above background, remain in area'and notify Radiological !

Controls Technician. f

D. A minimum two-minute frisk is required.
.

PERFORM SURVEY AS FOLLOWS:

'
1. Survey hands before picking up probe.

2. Depress button on timer to start.

3. Proceed to survey in following order:

a. Head (pause at mouth and nose; if wearing hard hat,
remove it, frisk inside and out, then frisk head). ,

O b. Neck and shoulders.

c. Arms (pause at each elbow;. ,

d. Chest and abdomen, including TLD and pocket dosimeter,

e. Back, hips and seat of pants.
i

f. Legs (pause at each knee).
I

g. Shoe tops.

h. Shoe bottoms (pause at sole and heel). If exiting from
RCA, step across line into uncontrolled area as the
bottom of each foot is completed.

4. Timer will sound buzzer at each of two minutes. Complete.
frisking carefully, return probe to holder, recheck each i
hand, then leave area.

,

l
!

O

u
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l.. . . . . . , _



FORM 1

Nhing Contamination Report MWP No.1
.

3 *^"" " " " """O -

TIMEDEFrT. SUPERVISOR -

1

LOCATION:

1 DESCRIBE CAUSE OF CONTAMIN ATION

DESCRIBE HOW CONTAMINATION COULD HAVE BEEN PREVENTED
.

SURVEY DAT A-
' '

BY DATE TIME INST.
4

METHOD OF DECON: WASH DECAY
_

OTHER

i' MM'" ' ' "
LOCATON Of CONTAMINATON TO BE DESIGNATED NUMERICALLY BELOW
USE ADDITONAL SHEETS IF NECESSARY: ITEM INITIAL DECON 1 DECON

|
- -

O
:_j=5:<

'

O
s%

'
=a
-+ .

% % w s
, .

O

O
,
*

f TIME TIME TIME
.

F % DPM DPM DPM

O-
DISPOSITON REVIEWED 5Y

|

RELEASED CLEAN DISPOSED OF
.__

|,,_,

|
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_ _ _ _ , _ - - - - -
--

-_

Personnel Contamination Report -
-

. . .
___

* 'un - Time of AIR /IER/RAR no.
) Contamination Date

A 4pt. Supervisor SS Mo.
(), w un.

FLes c rios c ause of contusination:

71 ant Locaticm
C+5cribe bow contamination could have been prevented:

1

5URvEi DATA i
'

By Date Time Inst CDD

ktme Print /Stgnature Sg . c

Hethod of Decon: |[| Soap & Water |_-| Detergent |_~| Decay i
O Potassium Fermanganate RC Supv. Medical Rep *

i

O Other RC Supv. Medical Rep * |
- 1

I
location of contastnation to ce SURVEY RESULTS (IN NCPM UNLESS OTHERHISE SPECIFIED)
designated numerically below: Use Predecon/ Time i. Decon 1/Timei Decon 2/ Time Decon 3/ Time |
additional sheets if necessary

i x / //~/'

o" 20 e / /' / /..

. ,

.. \ e / /'/~/,

d, D k. L @

N..'| '////@i,,

Whole Body Count Resul ts(Isotopes , Activi ty-nCl, file Not'
,

/ .

4/ / tarw
Total time of contamination min.

MBC Operator Signature
I nave cean Inforneo of the resuits Reviewed by:
of my decontamination and any
questions concerning this matter /

have been explained to me. /Date

Individual
_-

i

|
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APPENDIX E

PROJECT QUALITY ASSURANCE AND QUALITY CONTROL PLAN

1.0 INTRODUCTION

2.0 SOIL SAMPLING QUALITY ASSURANCE PROJECT PLAN

3.0 GROUNDWATER MONITORING QUALITY ASSURANCE
PROJECT PLAN

4.0 SOLIDIFICATION / STABILIZATION

5.0 COMPACTED CLAY LAYERS

6.0 GEOMEMBRANE LINER INSTALLATION

7.0 LEAK DETECTION AND LEACHATE COLLECTION SYSTEMS

8.0 FINAL COVER SYSTEMS

9.0 DOCUMENTATION

10.0 LABORATORY QA/QC PLAN

Appendices

A FORMS

!
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1.0 INTRODUCTION |

1,1 GENERAL

ne purpose of this Quality Assurance / Quality Control (QA/QC) Plan is to provide QA and QC procedures for
activities associated with the closure of four surface impoundments at BP Chemicals, Inc. (BP)in Lima, Ohio.
This QA/QC Plan is to be used m conjunction with the " Closure Plan - Mixed Waste Pond Closure Project,"
BP Chemicals, Lima. Ohio (June 12, 1991).

The contents of this document include the following: i

Quality Assurance Project Plan for Soil Sampling (Section 2);o

Quality Assurance Project Plan for Groundwater Monitoring (Section 3);o

QA procedures for Sludge stabilization / solidification (Section 4);o

J

o QA procedures for construction of the closure cell components (Sections 5-8);

Documentation protocols (Section 9).o

The term quality control is defined as a system to measure and/or regulate the properties or characteristics of an
item or service to assure that a defined set of standards are met. De term quality assurance is defined as a
method or an organized system in which managmg personnel can monitor activities to assure that the quality
control program is properly implemented and that quality standards are met.

1.2 CONSTRUCTION QUALITY ASSURANCE ORGANIZATION

The construction quality quality assurance orgamzation for the project is illustrated on Figure 1-1. Constniction
quality assurance will be provided by the inspection personnel of BP Chemical's construction deparemmt with
direction from the Engineer in conjuction with the closure certification process. He BP personnel assigned to ;:
this project as mspectors will be qualified by training and experienced to inspect this type of work. He
Engineer or the Engmeer's designated representative will provide project specific training for BP Chemical
inspection personnel prior to or during the startup of each quality related aspect of the project. During critical
phases of the project the Engineer of his designated representative will be on the site on a fulltime basis. He
BP inspector will complete the various checklists needed to document quality of the construction performed.
These forms are provided in this document.

He BP inspection personnel will have stop work authority in the event that a quality related deficiency will be
covered or otherwise built into the project.

The Engineer's designated representative will be an employee of the Engineer's firm who possesses the training
and experience necessary to review the aspect of the work he is at the site to observe. The designated
representative will be working under the responsible charge of the Engineer. In addition to trammg BP
mspection personnel, the Engineer or his designated representative will review the inspection work of the BP
personnel assigned to the project and assure that corrective action is taken if necessary.

All construction documentation prepared by BP inspection personnel will be revie wed and approved by the
Engineer or his designated representative.

PH719.BP l-1 September 14,1991
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1.3 PROJECT MEETINGS

.d 1.3.1 Pre Construction Meeting j

Prior to the start of construction a meeting will be held to work out operational details. A portion of this
meetmg will be devoted to Quality Assurance issues. This agenda will include:

'

Assuring that all parties have appropriate quality assurance documents and are aware of the quality
assurance protocols for the project. ,

Reviewing responsibilities and lines of authority for each organization involved in the project. -

Reviewing documentation, reporting and document handling protocols.

*

Reviewing protocols for mannging and documenting deficien.:ics, repairs and co:Tective action.

1.3.2 Daily Progress Meetings

Each day, there will be a daily progress meeting to discuss ongoing and planned activities. The lead BP
mspector will participate in this meeting as follows:

Identify the contractor's work plans for the day to assure that adequate inspection coverage will be
available.

Review previous days activities and close out deficiencies previously identified. .

Review contractor's planned work activities for the next five days forward to arrange for adequate
mspection staff.

,

-

,

t

k PH719.BP l-2 September 14,199' .
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2.0 SOIL SAMPLING OUALITY ASSURANCE PROJECT PLAN [

2.1 INTRODUCTION

This Quality Assurance Project Plan (QAPjP) presents the policies, organization, objectives, functional
activities, and specific quality assurance (QA) and quality control (QC) activities to ensure that data of known
quality is generated in the conduct of soil sampling and analyses for the Mixed Waste Pond Closure Project at-
the BP Chemical, Inc. Lima, Ohio facility. The QAPjP is intended to ensure that all technical data generated ;

are sufficiently accurate, precise and representative to support the intended use of the data.

QC consists of a system of checks on field sampling and laboratory analysis (through the use of field blanks,
duplicates, documentation of all sample movement, chain of custody records, etc.) to provide supporting ,

information on the quality of the methods employed and on the data. QA consists of overview checking to '

centfy that the QC procedures have been properly implemented to produce accurate data. QA is in general a
supervisory function. All QA/QC procedures will accord with applicable technical standards, government ,

regulations and guidelines, and specific project goals and requirements, nis QAPjP is prepared in accordance
with all OEPA and USEPA guidance documents and incorporates relevant provisions of H ASL-300. i

The QAPjP presents QA/QC provisions applicable to the following activities: ;

* Sample col |ection, control, chain-of-custody, and analysis;
* Document control;

\ * General laboratory instrumentation, analysis, and control; and
* Review of project reports.

Specific laboratory QA, instrumentation and control protocols are found in the l2boratory's Quality Assurance
Project Plan (LQAPjP) which is incorporated into this document by reference.

2.2 PROJECT DESCR!PTION 4

Soil sampling will be conducted as part of a mixed waste pond closure project at BP Chemical, Inc.'s Lima |
facility. Four surface impoundments at the facility - Burn, Deepwell, Celite and V-1 impoundments-- will be
closed. Specific closure activities are described in detail in BP Chemical's " Closure Plan, Mixed Waste Pond
Closure Project BP Chemicals, Inc., Lima, Ohio, June 12, 1991."

2.2.1 SITE DESCRIPTION

The four surface impoundments to be clostd are located on BP Chemical property in Lima, Ohio and are shown
on Figure 2-1. Descriptions of the impoundments can be found in the Closure Plan referenced above.

i

2.2.2 SITE BACKGROUND

Until mid-1988, the Burn, Deepwell, and Celite Ponds managed acrylonitr* acetonitrile and catalyst-process
waste waters which resulted in pond sludges containing the EPA-listeo a .mo K011, K013, and K014, as well
as low levels of depleted uranium. The V-1 Pond was used to manage caustic waste waters and was found to
contain low levels of depleted uranium. The sludges in all four ponds are classified as radioactive mixed waste.
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As described in the Closure Plan, the sludges in the four surface impoundments will be excavated and treated,
and the underlying soils will be sampled and analyzed for target parameters (discussed in Section 2.2.3). In
order to minimize the post-closure footprint of the ponds, the sludges and contaminated soils from the four
ponds will be consolidated into two ponds.

'

The closure cells will be located in the area now occupied by the Celite and V-1 ponds. Excavation of the soil
in the Celite and V-1 ponds will be conducted until contammated soil is removed. If this is not practical, a risk #

assessment will be performed to determine if constituents in the soil may be safely left in place. A risk
,

assessment will determine if leaving the soils in place represents a potential threat to human health and the
environment. The risk assessment will be performed in accordance with OEPA's " Closure Plan Review
Guidance " The excavation will be kept open until such time as OEPA has reviewed the findings of the risk
assessment. Due to the possible presence of radioactive constituents in the soil, Oak Ridge Associated
Universities must conduct a survey of the pond bottoms to determine if they are suitable for license termination
and unrestricted release.

The Deepwell and Burn ponds will be clean closed, if clean closure is found to be technically feasible. -

Feasibility will be determined after sludge removal, when it is possible to sample the underlying soil. The ,

objective of clean closure of the Burn and Deepwell ponds is to remove contaminated soils until the
concentrations of all of the hazardous constituents in the ponds are below acceptable " clean levels" (i.e. cither
background levels or method detection limits as defined in the Closure Plan). Similar to the Celite and V-1
ponds, Oak Ridge Associated Universities must conduct a survey of the pond bottoms to determine if they are

'

suitable fer license termination and unrestricted release.

s
This risk assessment will be prepared followmg receipt of the analytical results so that the potential risks
associated with the constituents may be estimated individually and in combination. However, the framework for
the assessment will be prepared in advance. This schedule will prevent delay of closure activities.

The excavated sludges will be stabilized with cement admixtures before being placed in the closure cells to '

provide stability and to bind up the contaminants. The stabilization will be done in a temporary processing plant
constructed on-site and will be in accordance with laboratory-tested solidification agents-sludge mix design
specifications.

Liquids removed from the ponds during closure operations will be disposed of as hazardous waste in accordance
with currently permitted practices at the BP Chemicals, Inc. facility.

The closure cells will be constructed in accordance with the requirements of RCRA section 3004(o). The cells
will have a dual liner system, a leachate collection system, and a leak detection system below the stabilized
sludges and contaminated soil. The cells will be covered with a cap that conforms to RCRA requirements and
includes drainage layers, a compacted clay barrier layer, and synthetic membrane liners. Storm water control
will be provided durmg closure operations and the closure period.

Because depleted uranium (Um) has a very long half-life, a pathway analysis was performed. The analysis
assumed that institutional control of the site had ceased, the stability and recognizability of the waste form was
lost, and all barriers constructed above and below the sludges had disintegrated. The results of this analysis
indicated that the dose that would be received by the hypothetical maximally exposed individual, an intruder,
would be a fraction of normal background exposure in the area. .

\ APil:93:025:017.BP 2-3 Rev,1 - July 28,1993
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- After closure is completed, the closure cells will be monitored and maintained, as required, by BP Chemicals,
Inc. The closure cell design is such that active maintenance will not be required. Post-closure monitoring will
constst of groundwater monitoring, which has already been instituted for the area beneath and around the ponds.
The groundwater monitoring program currently in place at BP consists of two upgradient wells and nine
downgradient wells. The wells screen the uppermost aquifer in the bedrock and range in depth from 51.3 ft. to
72.1 ft. There will also be periodic inspections of various design features of the closed facility, i

2.2.3 TESTING AND SAMPLING
4 ,

In order to estimate the extent of the contamination in the soil in the four impoundment areas, soil sampling and
analyses will be performed. Samples will be taken of the soil using split spoon samplers from each
impoundment area after the sludges have been removed, and the underlying clay has been exposed. The
excavated area will be surveyed for radiological contamination, and the samples will be screened in the field for
organic contamination. The specific sequence and procedures followed are summarized in Section 2.5 ,

" Sampling Procedures" below, and in detail in the Closure Plan.
.

Samples will be analyzed for the following parameters:

Volatile organics - acetone, acetonitrile, acrylonitrile, trichloroethylene,1,1-dichloroethane, vinyl*

chlonde,1,1-dichloroethylene, methyl ethyl ketone, tetrachloroethylene,1,1,1-trichloroethane and
bromomethane; I

Semi-volatile organics - methyl naphthalene and pyridine;*

RCRA total metals - arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver;* -

* Cyanide; and

* Radioactivity (Um),

The analytical results of this effort will be compared to " clean" soil levels as specified in the project Closure
Plan (concentration limits and/or as estimated through a health based risk assessment) . If the resuhs indicate
higher concentrations then those established for the clean levels then additional samples below the 2-foot interval
will be taken in the respective areas. Additional samples will be obtained and analyzed in this manner until
acceptable contaminant concentration levels are reached. Refer to Section 2.5.1 " Sampling Protocols" for more
detailed information on the sampling procedures.

Numerous quality assurance checks will be performed on the sample analysis. Hey involve the preparation of
field and laboratory blanks and duplicates. The specific frequency of blanks and duplicate sample analysis
varies from one in ten, to one in twenty, depending on the parameter and method.

It is anticipated that the sampling and analytical work for this project will take from eight to sixteen weeks
spread out over three to six months. This timing depends on the timing of the completion of the waste
excavation effort preceding it.

2.2.4 PROJECT SCIIEDULE

A detailed project schedule is included in the Closure Plan.

APil:93:025:017.BP. 2-4 Rev.1 - July 28,1993 ,
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2.3 PROJECT ORGANIZATION AND RESPONSIBILITY
?

This QAPjP provides for designated QA personnel to review products and provide guidance on QA matters.
This QAPjP also outlines the approach to be followed to ensure that products of sufficient quality are obtained. *

Figure 2-2 illustrates the QA program organization. This structure will provide for direct and constant
op.: rational responsibility, clear lines of authority, and the integration of QA activities. The various QA
functions are explained below.

,

.r

2.3.1 PROJECT DIRECTOR

The project director will have overall responsibility for ensuring that the project meets BP's objectives and
quality standards. In addition, he will be responsible for technical quality control and project oversight, and ;
will provide the project manager with access to BP management.

2.3.2 PROJECT MANAGER

The project manager will be responsible for implementing the project and will have the authority to commit the '

resources necessary to meet project objectives and requirements. The project manager's primary function is to
ensure that technical, financial, and scheduling objectives are achieved successfully. The project manager will !
report directly to BP Project Director, and will provide the major point of contact and control for matters
concerning the project. The project manager will:

Define project objectives and develop a detailed work plan and schedule; **

Establish project policy and procedures to address the specific needs of the project as a whole, as*

well as the objectives of each task;

Acquire and apply technical and corporate resources as needed to ensure performance schedule*

constraints;

y

Orient all team leaders and support staff concerning the project's special considerations;*

Monitor and direct the team leaders;*

Develop and meet ongoing project and/or task staffing requirements, including mechanisms to*

review and evaluate each task product;

Review the work performed on each task to ensure its quality, responsiveness, and timeliness;*

Review and analyze overall task performance with respect to planned requirements and |
*

authorizations;

f

* Approve all external reports (deliverables) before their submission to BP;
'

iUltimately be responsible for the preparation and quality of interim and final reports; and -a

i
* Represent the project team at meetings and pubit Searings.

~

APH:93:025:017.BP 2-5 Rev.1 - July 28,1993

,

. - r,
_ _



I.

i

|

|

[
t

LO; !
PROGRAM MANAGER

|
BP

Mr. William Rupert

I

!

- !.
OA Project Officar (BP) Health & Safety Officer

Ms. Toro Popik BP

-

j

l
i

Dames & Moore i

Mr. - Kenneth Fisher 2f
i
!

!

!
Radiation Safety Officer ;

BP i

O !,
B. Koh and Associataa |

Mr. Theodore Adoms- I

_.

|
.

Laboratory Account Director r Ject Manager

(NUS) ( Technical Team Leadora !

Mr. Sid ey snik (Haliburton)

:

1

1

.. '\Laboratory Manager QA Coordinator . Technical Staff
~~

- (NUS) (Holiburton)

Laboratory Staff
- (NUS)

!

!
!

I
Figure 2-2 Ouolity Assurance Program Organization

~

'

_ _ . . _



_

-- . . -

QAPjP - Soil Sampling
Revision i

2.3.3 TEAM LEADERS

The project manager will be supponed by a team leader or leaders who will be responsible for leading and
,

coordmating the day-to-day activities of the various resource specialists under their supervision. The team ;

leader is a highly expenenced environmental professional who will repon directly to the project manager. ,

Specific team ' responsibilities include: {

Proy u. . of day-to-day coordination with the project manager on technical issues in specific areas of*

expertise; !

i
Development and implementation of team-related work plans, assurance of schedule compliance, and*

adherence to management-developed study requirements;

Coordination and rr it of team staff; j
*

Implementation of QC for technical data provided by the team staff;*

I
Adherence to work schedules provided by the project manager;*

Authorship, review, and approval of text and graphics required for team effons; !*

i

Coordination of technical efforts of subcontractors assisting the team;*

;

* Identification of p. ms at the team level, discussion of resolutions with the project manager, and .;
provision of communication between team and upper management; and -)

i

Participation in preparation of the fmal repon. fa

2.3.4 TECIINICAL STAFF t

!
The techmcal staff (team members) for this project will be drawn from corporate resources. .The technical team .!
staff will be utilized to gather and analyze data, and to prepare various task repons and support materials. All !
of the designated technical team members will be experienced professionals who possess the degree of .j

*

specialization and technical competence required to effectively and efficiently perform the required work.

2.3.5 QA PROJECT OFFICER
:

The QA project officer will be responsible for maintaining QA for the BP pond closure project. Specific |
functions and duties include:

,

i
* Providing an external, and thereby independent, QA function; |

.!
~

* Coordinating with BP officers, the project manager, contractor laboratory management and staff to
ensure that QA objectives appropriate to the project are set, and that personnel are aware of thesc .

objectives; -I

* Coordinatmg with laboratory management and personnel to ensure that QC procedures appropriate to 'f
demonstrating data validity and sufficient to meet QA objectives are developed and in place, ;

APil:93:025:017.BP - 2-7 Rev.1 - July 28,1993
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* Coordinating with laboratory QA personnel to ensure that QC procedures are followed and '
,

documented; j

,

* Requiring and/or reviewing actions taken in the event of QC failures; and |

!

* Reponing non<oaformance with QC criteria or QA objectives, including an assessment of the |
impact on data quality or project objectives, to the project manager.

.

2.3.6 LABORATORY ACCOUNT EXECUTIVE ,

,

The laboratory director will be responsible for all analytical work and will work in conjunction with the QA I

umt. lie will mamtam liaison with the QA officer regarding QA and custody requirements. Specific duties
include-

|

* Maintaining indexed master copies of alllaboratory project records and final reports, listing for each !
'

project the equipment used, instrument methods, nature of project, date project was initiated, current
status, name of sponsor, name of project manager, and status of final repott; {

* Maintammg copies of the methods and safety manual;

* Maintaining written status reports on the project, noting any problems, tecommendations, and
,

corrective actions taken; and

* Requinng that all final reports be reviewed for accuracy. -j
i

2.3.7 LABORATORY MANAGER

The laboratory manager will maintam liaison with the laboratory director regarding QA elements of specific
sample analyses tasks. lie will report to the laboratory director and work in conjunction with the QA unit. .

Specific duties include: ;

!

* Developing the project specific protocols in coordination with the laboratory director; -

I* Ensuring that personnel clearly understand their required tasks;

.

~;

* Ensuring that the study is carried out in accordance with the protocol; :
?

* Ensurmg that all project QA/QC methods are followed; ;

* Ensunng that all data generated during a project are accurately recorded and verified; 1

.,

* Ensunng that any problems reported during the monitoring of a project by the QA unit are reported ;

* to the QA director and that corrective actions are taken and documented; and '

* Ensuring that the study protocol, as well as the final report and all the supporting raw data, are i

transferred to suitable archives upon completion of the study.

O APil:93.025:017.BP 2-8 Rev.1 - July 28,1993
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2.3.8 QA COORDINATOR

The Laboratory QA officer will be responsible for overseeing the QA program within the laboratory and for
maintaining all QC documentation. lie will report directly to the laboratory director. Specific duties include:

* Conducting independent QA review of laboratory data:

* Reviewing all QC procedures, documentation, and corrective actions;

* Reportmg QA/QC problems to laboratory and corporate management;

* Maintaining standard operating procedures and laboratory QA/QC manual; and

* Conducting internal laboratory performance audits.

2.3.9 LABORATORY STAFF

Each member of the laboratory staff will perform an assigned QA or analytical function that is pertinent to and
within the scope of his or her knowledge, experience, training, and aptitude. An individual will be assigned the
responsibility for checking. reviewing, or otherwise verifying that a sample analysis activity has been correctly
performed.

2.3.10 LABORATORY FACILITIES

The laboratory will have capabilities to handle mixed waste and will be staffed by full-time scientists and
technicians.

All laboratory work will be performed in accordance with applicable guidelines established by the NRC, OEPA,
and USEPA. When approved protocols do not exist, the laboratory staff will develop and validate appropriate
analytical methods. In addition, QA and QC programs will be maintained for the instruments and the analytical
procedures used. Refer to the Project Laboratory QAPjP for a listing and description of these procedures.

The laboratory will be equipped with state-of-the-art instrumentation for the analyses of soil samples. There
will be sufficient back-up instrumentation to prevent exceeding sample holding times in the event of
instrumentation failure.

The laboratory will be fully equipped for analysis of all types of water and soil samples for chemical
contaminants and general characterization. Proven and approved analytical techniques will be used, backed by a
rigorous system of QC and QA checks to ensure reliable and defensible data.

Organic analysis will be accomplished by GC and/or GC/MS. For the extraction of samples, the laboratory will
utilize separatory funnel and sonication methods routinely and Sothlet and continuous extraction methods when'
necessary.

APil:93:025:017.BP 2-9 Rev,1 - July 28,1993
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The laboratory may use two types of instruments for analysis of metals in various matrices: AAS and ICP. The i

various AAS techniques include application of flame, furnace, cold vapor, and hydride generation procedures.
,

During sample preparation and analysis, laboratory staff should be especially careful to avoid the matrix '

interference effects to which the analysis of solid samples (soil, sediment, and sludge) for trace metals is 'i
particularly susceptible. Check standards (either USEPA-provided or National Technical lastitute of Standards !
|NTIS]-traccable) will be used with each set of prepared samples. |

Other instruments in the laboratory should include a total organic carbon analyzer, specific ion electrodes
(fluoride, cyanide, nitrate, ammonia), spectrophotometers and basic items such as pl{ and conductivity meters.
Other equipment necessary for analyses as required by this QAPjP will be available within the laboratory as
applicable. |

2.4 OA OIUECTIVES FOR MEASUREMENT DATA
.i
'

The charactenstics of major importance for the assessment of generated data are accuracy, precision,
completeness, representativeness. and comparability. Dese characteristics are defined below. _ |

{!2.4.1 ACCURACY

!

Accuracy is the W. gree of agreement of a measurement or average of measurements with an accepted reference ;

or "truc* valm and is a measure of bias in the system. I

i
Analytical accuracy may be expressed as the percent recovery of an analyte which has been added to the

'

environmental sample at a known concentration before analysis, The ecuation used to calculate percent i

recovery is found in Section 2.13.1.1-. i

!

Accuracy of a particular analysis is measured by assessing its perforr. ance with "known* samples. These
* knowns" can take the form of EPA or NTIS traceable standards (usually spiked into a pure water matrix), or
laboratory prepared solutions of target analytes into a pure ser n: sample matrix; or (in the case of GC or
GC/MS analyses) solutions of surrogate compounds which can be spiked into every sample and are designed to

. i
?

mtmic the behavior of target analytes without interfering with their determination. In each case the recovery of
the analyte is measured as a percentage, corrected for analytes known to be present in the original sample if |
necessary, as in the case of a matrix spike analysis. For EPA or NTIS supplied known solutions, this recovery

.

is compared to the published data that accompany the solution. For prepared solutions and surrogate 'i
compounds, the recovery is compared to EPA-developed data or laboratory-speci6c control limits as available. .

Refer to the Laboratory QAPjP for procedures and data used in surrogate compound recovery comparisons. $

If recoveries do not meet required criteria, then the analytical data for the batch (or, in the case of surrogate *

compounds, for the individual sample) are considered potentially inaccurate. The analyst or his supervisor must -
initiate an investigation of the cause of the problem and take corrective action. His can include re-calibration ,

of the instrument, reanalysis of the QC sample, reanalysis of the samples in the batch, or flagging the data as !
suspect if the problems cannot be resolved. As a rule, analyses are not corrected for recovery of matrix spike i

or surrogate compounds.
;

The accuracy of simple, yet fundamental Geld analysis is dif6 cult to assess quantitatively. Sampling accuracy
can be maximized, however, by adoption and adherence to a strict QA program. Speci6cally, all procedures |
will be documented as standard protocol and all equipment and instrumentation will be properly calibrated and :

i

APil:93:025:017.BP 2-10 Rev.1 - July 28,1993

)

)
-|

1,
.~, . :,i-.4.



. . - -

,

!

I

.. - QAPjP - Soil Sampling
Re9ision I

well maintained. Trip blanks, ambient condition blanks (field blanks) and equipment decontamination washes
will be associated with all field samples in order to assess representativeness and potential cross contamination.
In addition to equipment operation and standard operating procedures, a high level of accuracy will be

'maintained by thorough and frequent review of field procedures. In this manner, any deficiencies will be
quickly documented and corrected. ,

2.4.2 PRECISION

Precision is defined as the degree of mutual agreement among multiple measures of the same condition under ' i

similar circumstances. Ilowever, one must differentiate between analytical precision and total system precision. :

Analytical precision may entail an cxamination of the agreement of multiple points in a calibration curve
(linearity). This is measured either as a correlation coefficient and as percent relative standard deviation
(%RSD). Specinc acceptance enteria can be found in the Laboratory QAPjP under " Calibration *

,

.

Precision, as a measure of the reproducibility of an analytical result, is assessed through the use of duphcate
sample analyses or matrix spike duplicate analyses. A relative percent difference (RPD)is calculated and the
RPD must be less than a method specific value for the results to be considered precise. Specific acceptance
criteria can be found in the Laboratory QAPjP.

Total system precision is assessed through the review of field duplicate data. RPDs are calculated and the
results compared to the following control limits: for water samples RPD <50%, for solids samples RPD
< 1005 If these criteria are met the data are considered to be reasonably representatiu of actual field
conditions.

S ,

2.4.3 COMPLETENESS

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the i

amount expected to be obtained under correct normal conditions. Completeness is expressed as the percentage
of valid data obtained from a measurement system.

,

Field sampling conditions are often unpredictable and non-uniform. However, the objective of the field
sampling program is to obtain samples for analyses required at each individual site, provide sufficient sample
matenal to complete those analyses, and to produce QC samples that represent all possible contamination
situations, i.e., contamination during sample collection, transportation and storage, '

'
The overall data quality objective for completeness during this investigation is 95 percent because all data points
are considered critical to this investigation.

'

2.4.4 REPRESENTATIVENESS
;

Representativeness expresses the degree to which data accurately and precisely represent a characteristic of a f
;

population, parameter variations at a sampling point, a process condition, or an environmental condition.

The characteristic of representativeness is not quantifiabic. Subjective factors to be taken into account are as
follows: .t

* The degree of homogeneity of a site;

i. i
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* The degree of homogeneity of a sample taken fram one point in a site; and
,

<

* The available information on which a sampling piin is based.

To maximize representativeness of results, sampling techniques and sample locations will be carefully chosen so
that they provide laboratory samples representative of the site and the specific area. Within the laboratory,
precautions a ,: taken to extract from the sample bottle an aliquot representative of the whole sample. His
includes premixing the sample and discarding pebbles from soil samples.

2.4.5 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared to another. Comparability is
assured through the consistent use of sampling and analytical standard operating procedures and the consistent
use of units of measure throughout the sampling and analysis program, e

2.4.6 GOALS

The quality control samples that will be collected in the field are as follows: one duplicate sample per day or
for every 20 samples for organic uranium, pH and cyanide analysis (or for every 10 samples analyzed for ,

metals), whicheser is greater; one equipment blank per day and when moving from area of high contaminant
concentration to an area of low concentration; one trip blank per day (for organics only); and one field
(ambient) blank sample per day or for every 20 samples, whichever is greater. Numerical goals for QA
objectives for the soil sampling program are listed in Table 2-1. Sample results will be reported on a dry
weight basis, along with moisture content of the sample.

Target values for method detection limits are included in Section 2.8, Analytical Procedures. Note that
tabulated values are not always attainable. Instances may arise where high sample concentrations,
nonhomogeneity of samples, or matrix interferences preclude achievement of target detection limits or other
quality control criteria. In such instances the contractor will report reasons for deviations from these detection
limits or noncompliance with quality control criteria. If method detection limits need to be defined, they will be
done so in accordance with Section 2.8.

2.5 SAMPI.ING PROCEDURES

Because mixed waste contaminants may be present, the soil in the four ponds will be sampled and analyzed for
both radiological and chemical parameters. The Burn and Deepwell Ponds are planned for clean closure and are
therefore subject to the clean closure standards for both radiological and chemical parameters. He soil in the
Celite and El Ponds must meet the criteria for clean closure for radiological parameters before liner systems
are installed; however, chemical contaminants that exceed clean closure standards may be left in place providing j
that they would not affect groundwater quality, l

f
iThe sequence of sampling events is tabulated below. Sampling for chemical contamination will jeveed the

radiological sampling, liowever, as required by the Contractors Health, Safety and Radiation Control Plan, a
gamma survey will be performed before and during the chemical sampling effort. Each event is described in
detail in the following discussion.

O' !
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TABLE 2-1
< ?

PROJECT PRECISION, ACCURACY AND COMPLETENESS GOALS i

Precision Accuracy . Completeness
Method - Analvte (%RPD) (% LCS Rec) (% Valid Data)

i

EPA 3050 and
6010/7000 series Total Metals 25 % ** 95 % '

SW-846, 8240/8030 Volatile Organics: f
8270 Semi volatile

'

. 95 % [Organics 30 % "

ORAU Procedures; Radioactivity - 30 % " 95 % -

Section 16 (or . [
-

equal) ;

5

CLP SOW IMP Total Cyanide 30 % " 95 %
'

02.1

RPD = Relative percent difference .

Laboratory control standard recovery ;LCS Rec =

70 - 130% unless control limits specified in Table 1-9" =

SAMPLING EVENTS

SAMPLING EVENT DESCRIPTION EXCAVATION ' ;

Chemical Sampling Two 2 ft. split-spoon samples collected from 14m radial area around
every other 10m x 10m grid intersection ' identified chemical hot spot

is excavated - ;

Phase i Radiological Walkover gamma survey - Areas with elevated'. {
readings are identified (i.e. .|'
above background). Phase
11 ceases when sampling ,

shows levels lower than .
three times the guidance #j

. value of 35 pCi/g (105
~

pCi/g).

Phase il Radiological Sampling (to depth of 6 in.) and analysis for ; 7m radial area around i

U-238 at hot spots identified in Phase I identified radiological hot j
spots are excavated ;

Phase III Radiological. Systematic sampling-5 samples (to a depth of . Excavation in areas where |

6 in.) collected from within each 10m x 10m appropriate; re-sampling, ' '

grid etc.
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2.5.1 SAMPLING PROTOCOLS ,

,

2.5.1.1 Chemical Soil Sampline

To identit'y and define the horizontal extent of the chemical contamination, the chemical sampling plan will be a ;

systematic plan conducted on the 10m x 10m grid system. Sample locations will be on every other grid .

Eintersection or 20m apart. Samples will also be collected from all areas that a visual inspection of the pond
bottom suggests may contain contamination.

.

i

Figure 2-1 shows the 10m x 10m grid overlay for each pond. It is estimated that the following number of
samples will be collected from each pond:

Approximate .

Pond Number of Samples j

.f11 urn Pond 15

Deepwell 15 -

Celite 18 |

V-1 15 ;

To identify and define the vertical extent of the chemical contamination samples will initially be collected to a
depth of 4 feet in 2. foot intervals using 2-inch or 3-inch diameter, stainless steel core sampler. Each 2-foot
core sample will be separated into two 1-foot samples that will be placed in glass sample containers. He two

r1. foot samples imm the top 2 feet of soil willinitially be sent to the laboratory for analysis. He remaining
samples (samples collected at depths from 2 to 4 feet) will be properly labeled and preserved. It is anticipated

'

that the surface where the sampling is condacted may be smeared with small amounts of waste sludge deposited |
by the wheels or tracks of equipment. Consequently, the top 1 inch of the surface will be scraped prior to - |

'

sampling in order to prevent false positive test results. Smears and tracks will be identified visually and
removed after the underlying soil is determined to be representative of target values. .'.
To identify samples with high levels of contamination in the field, the first sample jar filled at a sample location
will be screened with an on-site gas chromatograph. The results will be noted and recorded in the field log
book. *

De soil samples will be analyzed for the following indicator parameters: volatile organics, semi-volatile
organics, total cyanide. RCRA total metals and radiological parameters (see Table 2-2). Iloiding times will be [
measured from the date of collection. I

If laboratory analysis of the first set of samples (i.e. samples from 0-1 feet and 1-2 feet) show the :

concentrations of indicator parameters in excess of " clean levels," the results may be reevaluated using a health .

risk assessment model to determine whether the existing levels present a health risk. If the risk assessment
model determines that there is no health risk posed by the levels of contaminants in place, clean closure i

'I

activities will be considered complete. If the results of the risk assessment model determine that the levels of
contaminants are unacceptable, the second set of samples (i.e., the 2-4 foot depth samples already collected) will
be analyzed by the laboratory. The process (i.e., laboratory analysis and risk assessment) will be repeated for
this second set of samples. If it is determined that levels of contaminants are unacceptable in the last set of
samples, it will be necessary to excavate the hot spot (s)(described below) and to re-sample.

?

APil:93:025:017.BP 2-14 Rev.1 - July 28,1993

.

- - - - -- m . .-. . . .



!

i

I.QAPjP Soil Sampling
Revision i

TABLE 2-2

METIIODS, SAMPLES CONTAINERS, PRESERVATION MET 110DS AND liOLDING TIMES
FOR RADIOLOGICAL AND CIIEMICAL SOIL ANALYSIS i

!

Estimated Method
Detection Limit Preservation /

Analyte Method * (me/kcP 11oldine Time Container

total cyanide 9010 0.5 4*C/14 days 4 oz. plastic or glass
jar

organics
acetonitrile 8240B 0.1 4*C.'14 days 4 oz. wide-mouth
acrylonitri!c 8030A 0.09 glass bottle,'Ieflon-
1,1,1-trichloroethane 8240 5 lined cap s

methyl ethyl ketone 8240 100

acetone 8240 100

1,1-dichloroethylene 8240 5

pyridine 8270 5

methyl naphthalene 8270 10

trichloroethylene 8240 50
'

bromomethane 8240 10

.

retrachloroethylene 8240 5

1,1-dichlorethane 8240 5

vinyl chlonde 8240 10

Total Metals 3050 and

arsenic 7060A 2 4* C/6 months 8 oz, wide-mouth
'

barium 6010A 40 4* C/6 months _ glass or plastic
,

cadmium 6010A 1 4* C/6 months bottle
chromium 6010A 2 4* C/6 months -
lead 7421 1 4* C/6 months
mercury 7470A 2 4* C/28 days
scienium 7740 1 4* C/6 months
silver 6010A 2 4* C/6 months

7

!

Uranium-238; ORAU none I kg plastic bottle |
"

Radium-226; Procedures
Sections 5,

15 and 16

* Analysis methods (except those for radioactivity) are from U.S. EPA's SW-846, Test Methods of Evaluatine
Solid Waste. Third Edition, November 1990.

* Elevated detection limits may result from matrix interferences. I

r lewer level detection limits are background levels and are site specific.
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Soil removal will be done in the het : pot areas to the depths identined by the analysis of the first 4 feet of soil. I

The size of the hot spot is calculated according to EPA's "hfethods for Evaluating the Attainment of Cleanup
Standards - Volume 1: Soils and Sludges."

The hot spot calculations depend on three parameters. Two of the parameters are chosen and fixed and the
third is determined by the choice of the first two factors. The three parameters are: I

+ grid pattern and spacing;

+ hot spot shape and size; and

false positive rate.+

A 20m grid spacmg (determined as described above) and a 5% false positive rate (i.e. chance of missing a hot
spot if a hot spot is present) are the two fixed factors. If it is assumed that the hot spot is circular, the hot spot
area is calculated to have a radius of 14m.

After the hot spot arcats) are excavated, another round of samples will be collected. This additional sampling
will consist of one 2-foot split spoon collected at cacih sampling kication. The sampling points will be located
on the onginal 10m x 10m grid; however, the sample locations will be shifted 10m down and 10m over from
the original locations (i.e. the samples will be taken diagonally across from the locations of the first two sets of

'

samples).
,

Once the chemical sampling analysis results are below chemical clean level standards or the risk assessment
model detertmnes the levels to be safe, the area will be considered suitable for clean closure.

2.5.1.2 Radiolocical Soil Sampline

Sampling methods to be utilized are taken from Laboratory Procedures hianual for the Environmental Sursey
and Site Assessment Procram, latest Edition, C.F. Weaver, bl.J. Lauderman, and S. Shanmugan, for Oak
Ridge Associated Universities. Oak Ridge, Tennessee (ORAU); and hianual for Conducting Radiolocical
Surveys in Support of License Termination, J.D. Berger,1992 (NUREG/CR-5849).

Radiological soil sampling will be camed out in three phases: Phase I will consist of a radiological so_il syu >e
and identification of hot spot areas; Phase II will consist of soil sampling and radiological analysis forTamum#
NR d ' $d excavation, as necessary: and Phase 111 will involve the collection of final clearance s$nples.
The radiological sampling plan will be a systematic sampling plan conducted on a 10m x 10m grid system.

Phase I of the radiological sampling plan will consist of a walkover gamma survey (i.e. over the entire surface
area). The gamma survey will be performed with an appropriately shielded,2" x 2", sodium iodine (Nal)
detector with an accompanying ratemeter (e.g., Eberline ESP-2 with SPA scintillation probe or equivalent) to
locate elevated readings (i.e. readings above background). The results will be logged on a survey map
containing the 10m x 10m grid lines so that exact locations of elevated readings can be properly documented.
At this time, areas exhibiting elevated readings (i.e. " hot spots") will be identined.
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i

Phase !! will consist of selected surface soil sampling. Grab samples of approximately I kg (i.e. within 6
inches of the surface) will be collected from those areas that showed elevated readings identified during the
Phase I radiological survey. In the absence of hot spots, one sample may be collected from within each grid

'
area.

Results of these laboratory measurements will identify soil contaminated with greater than 35 pCi/gm of f

depleted uranium, the recommended maximum concentration for unrestricted release permitted under disposal
option 1 (as defined in the Nuclear Regulatory Commission's document, 'SECY 81-576*).

t

A 7-meter radial area around these contaminated spots (i.e., hot spots) will be excavated before Phase Ill *

begins. The methodology to derive the 7-meter radial hot spot area is presented in the EPA publication,
'

" Methods for Evaluating the Attainment of Clean-up Standards - Volume 1: Soils and Solid Media." (PB89-
234959). Ilot spot calculations depend on three parameters. Two of the parameters are chosen and fixed and
the third is determined by the choice of the first two factors. The three parameters are:

grid spacing (G);*

hot spot shape and size (L represents the radius for a circular hot spot); and*

false positive rate (m).=

7he two fixed factors are the grid spacing and the false positive rate (i.e., chance of missing a hot spot if a hot
spot is present). Table A.11 (PB89 - 234959) provides a tabulation of false positive rates for elliptical shaped
hot spots based on:

1. grid pattern (square or triangular).

2. L/G; the ratio of the longer diameter of the elliptical shaped hot spot (L) to the grid spacing (G).

3. ES; the elliptical shape factor, defined as S/L the ratio of the shorter diameter (S) to the longer
diameter (L) of the elliptical shaped hot spot.

Using:
>

1. square grid pattern i

2. S = L for a circle, therefore ES =1.0

3. a false positive rate of 5 % (0.05), when compared to the values for these rates given in the ,

table it is very close to 0 % (0.00).
.

'

Gives an estimated L/G ratio of 0.7, and since:

G = 10 . then
L = 0.7 (10) = 7 meters

From Table A.11, using a' false positive rate of 5 percent and a square grid pattern with 10-meter spacing result
in a hot spot with a radius of 7 meters.

.

!
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To confirm that the hot spot material was contained within and removed from the excavated area, a minimum
of four soil samples will be collected from within the excavation. Typically, one sample will be taken from the
location of the original sample (center of the hot spot), and three will be taken at a radius of 3 to 4-meters from
the original location. The samples will also be located so as to be equidistant from each other (plus or minus 2-
feet). For sufficiently large hot spots where the excavation area is larger than defined by a 7-meter radius
circle, the confumation samples will be taken at the nodes created from overlaying a 5 by 5-meter grid on the

Fyffected area.

Soil samples will be analyzed for depleted uranium using methods outlined in the Laboratory Procedures Manual
for the ORAU Environmental Survey and Site Assessment Program, Latest Editton: Sections 5 and 16.
Approximately 10% of the samples will be collected as quality assurance / quality control (QA/QC) samples.
Several of these samples will also be submitted to an independent radiological Ir.boratory to develop correlations
between gamma spectroscopy analysis, laboratory gamma spectroscopy cross check results, and radiochemical '

isotopic uranium analysis.

Remediation of the hot spot areas will continue until all the soil sample results are less than three times the.
guidance value of 35 pCi/gm (105 pCi/gm). Once this has been achieved, thec Phase Ill Radiological sampling
activities will commence.

(UU'3I
The results of the hot sp .t evalua: ion and remediation will be included in the report submitted to the Nuclear
Regulatory Commissio outlinmg the results of the project sampling effort. The report will include sample
locations, results, and quantities of material removed.

O
Phase !!! will consist of a systematic sampling design for surface soils at the site and will follow clearance
sampling / analysis and excavation to remove any chemical contamination.

,

As specified in the NRC Technical Branch Position, SECY 81, Disposal or On-Site Storage of Thorium or
Uranium Wastes from Past Operations, the concentrations of remaining materials shall be sufficiently low so
that no individual may receive an external dose in excess of 10 micro-roentgens per hour (10 pR/hr). To assure
that this criteria is satisfied, phase ill will include a gamma exposure rate survey which will be performed in
each 10m x 10m grid. The[amma exposure rates will be measured at 1-meter above the ground surface using
a portable rate meter with a gamma scintillation detector (Nal) cross-calibrated with a pressurized ionization
chamber. Five measurements will be taken from within each 10m x 10m grid block.

Following a final walkover gamma survey, five surface soil samples of approximately I kg (2.54 pounds) each
,

will be collected (within 0.15 m or 6' of the surface) from each 10m x 10m grid square. If no elevated ;

readings are identified within a grid square during the walkover gamma surface survey, surface soil samples
will be collected near the corners and the center of each grid. If elevated readings are detected, then a sample
of the soil from the area of elevated reading will be collected as part of the five samples per grid area. Samples
will be collected using trowels, spoons, or shallow cores (0.6") and placed imo plastic bags that will be
appropriately labeled. Proper decontamination practices will be employed to prevent cross contamination of
samples (e.g., sampling gloves will be disposed of after the collection of each sample).

The areas of elevated activity used in the evaluation will be defined from four or more soil samples taken from
locations surrounding the sample location which exhibited the elevated result. The samples will be taken from
locations that are in a rectangular pattern, and will be at a distance no greater than %VA, where:
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-|
gelevated activity value)2, ,

(35 pCi/gm)2

If the sample results for a grid fail the test of significance (calculation 8-13 of Draft NUREG/CR-5849
described below), then further remediation sampling, and evaluation will occur in the 2.rea of elevated activity,
if the sample results pass the test of significance, then remediation work in the area tested will stop.

2.5.1.3 Evaluation of Phase III Radiological Sample Results

Evaluation of the soil sampling program results will be performed in accordance with Draft NUREG/CR-5849
as follows:

Section 8.5.2, Comparison with Guideline Values, Elevated Areas of Activity, Calculation 8-10*

Section 8.5.4, Calculating Average Levels, Calculation 8-11*

Section 8.5.5, Comparisons, Calculations 8-12 and 8-13*

All of the soil sample results will be compared to the guideline value of 35 pCi/gm. Any sample results
exceeding the guideline value by three times (105 pCi/gm) will be treated as a hot spot and result in further

O then the results of the soil samples collected from each 10m x 10m grid will be tested for statistical significance
remediation sampling and evaluation. Once all of the sample results are below three times the guideline value,

(per Chapter 8 Sections 8.5.2 and 8.5.5 of Draft NUREG/CR-5849) and compared to the guideline value of 35
pCi/gm.

|

2.5.2 SAMPLE IIANDLING

The sample containers, preservation methods, and holding times required for the soil samples are listed in Table
2-2.

2.5.3 EQUIPMENT DECONTAMINATION PROCEDURES

Sampling equipment must be cleaned prior to reuse. 'nie following is the accepted procedure for
decontaminating sampling equipment used to collect samples to be evaluated for chemical contamination.

scrub with tap water' and non-phosphate detergent;*

rinse with tap water;a

rinse with 10% 11NO ,*
3

.

' Tap water may be used from any municipal water treatment system. The use of the untreated potable
. water supply is not an acceptable substitute unless it is known that the aquifer is not contaminated.
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rinse with deionized water;*

*

rinse with hexane;*

rinse with methanol:*

rinse with deionized water (demonstrated analyte-free water):*

e

air dry; and*

wrap in aluminum foil.*

The following is the accepted procedure for decontaminating sampling equipment used to collect samples to be
evaluated for Radiological Contamination:

scrub with tap water and non phosphate detergent*

rinse with tap water;*

rinse with 10% llNO,;*

rinse with deionized water:*y
,

'
~

air dry; and*

wrap in alummum foil.*

2.6 SAMPIE CUSTODY FOR SOIL SAMPLES

2.6.1 FIELD OPERATIONS I

This section desenbes standard operating procedures for sample identification and chain-of-custody to be utilized
for all field activities. The purpose of these procedures is to ensure that the quality of the samples is maintained
during their collection, transportation, storage and analysis. All chain-of-custody requirements comply with
standard operating procedures indicated in USEPA sample-handling protocol.

Sample identification documents must be carefully prepared so that sample identification and chain-of-cust'ody i

can be maintained and sample disposition controlled. Sample identification documents include: 1

i

Daily logs;a

Sample label;*

I

Custody seals; and |*

|

Chain-of-custody records.*
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2.6.1.1 Daily I oas

Daily logs and data forms are necessary to provide sufficient data and observations to enable participants to
reconstmct events that occurred during the project. All daily logs will be kept in a bound notebook and
consecutively numbered. All entries will be made in waterproof ink, dated, and signed. Sampling data will be
recorded in the sampling record. Corrections will be made according to the procedures given at the end of this
section.

The Site Log is the responsibility of the site team leader and will include a complete summary of the day's
activities at the site. - '

The sampling record willinclude:

Name of person making entry (signature).*

Names of samplers / title. ;*

Levels of personnel protection:*

- Level of protection originally used:
- Changes in protection. if required; and

Reasons for changes.

Documentation on samples taken, including:*g

- Sampling location and depth station numbers:
- Sampling date and time, sampling personnel; ,

- Type of sample (grab, composite, etc.);
..

- Sample matrix; and
' - Preservation.

'

On-site measurement data.*

Field observations and remarks.* ,

Weather conditions, wind direction, etc.*

Unusual circumstances or difficulties.*

laitials of person recording the information.a

2.6.1.2 Sample identification

A field coding system will be used to identify each sample obtained during the sampling program. This coding
system will provide a tracking record to allow retrieval of information about a particular sample and assure that
each sample is properly identified.

Each sample is to be identified by a unique code which will indicate the sample number. sample type, sample
point and sequence number. An example of the sample identification code is as follows:
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Sample Identification Code
X-YY-(B'-C')-BB

where X is the first letter of the pond name, YY represents sample location as related to the
grid system, (B'-C') is the depth below the surface, AAAA represents the analytical
parameter, and BB represents sample type (where appropriate).

The pond names represented above by X may be one of the following:

B - Burn Pond
C - Celite Pond
V - V-1 Pond
D - Deepwell Pond

The sequence number YY is used in conjunction with the pond identifter to describe sample location according
to the grid (e.g., 7L,1011, etc).

The analytical parameter codes, AAAA, that may be used are as follows:

VOA - solatile organic analytes
SVOA - semi-volatile organic analytes
MET - metals
CYN - cyanide
U238 - uranium-238
R226 - rim-226

Sample type letter-designations that may be used are as follows:

TB - trip blank
FB - field blank
EB - equipment blank
DUP - duplicate sample

Field duplicate samples will have their own sequential numbering system for the YY designator that does not
correspond to the site grids (i.e., the first DUP will be 01, second 02, etc.), The corresponding sample
member or I.D. will be recorded in the field log book, and this information will not be communicated to the
laboratory.

2.6.1.3 Samrite Containerization and Labeline

Each sample will be labeled, preserved (as required) and sealed immediately after collection. To minimize
handling of sample containers, labels will be filled out prior to sample collection. The sample label will be
filled out using waterproof ink and will be firmly affixed to the sample containers. The sample label will give
the following information:

h
!
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Name of sampler, !*

!

Date and time of collection,*

r

Sample number, and .!*

Analysis required.*
,

2.6.1.4 Field Custody Procedures
,

The primary objective of the chain-of-custody procedures is to provide an accurate written or computeri7ed
record that can be used to trace the possession and handling of a sample from collection to completion of all
required analyses. A sample is in custody if it is:

* In someone's physical possession:

* In someone's view:
,

locked up; ora

:

Kept in a secured area that is restricted to authorized personnel. .
*

!

Appropnate field custody procedures include the following:

'!* As few persons as possible should handle samples.

,

* Sample bottles will be obtained precleaned by the laboratory or an approved retail source. Coolers
'

or boxes containing cleaned bottles should be sealed with a custody tape seal during transport to the
licld or while in storage prior to use. |

* The sample collector is personally responsible for the care and custody of samples collected until -
they are transferred to another person or dispatched properly t'nder chain-of<ustody rules. -;

i

* The sample collector will record sample data in the field log book. j

i

* The site team leader will determine whether proper custody procedures were followed during the
'

field work and decide if additional samples are required. j

r

2.6.1.5 Custody Sca_13
1

Custody seals are pre-printed adhesive-backed seals with security slots designed to break if the seals are
- disturbed. Sample shipping containers (coolers, cardboard boxes, etc., as appropriate) are scaled in as many j
places as necessary to ensure security. Seals must be signed and dated before use. 1

i

|

|

~l
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2.6.1.6 Chain-of-Custody Record

i
The chain of-custody record must be fully completed at least in duplicate by the field technician who has been '

designated by the project manager as responsible for sample shipment to the appropriate laboratory for analysis.
,

in addition, if samples are known to require rapid turnaround in the laboratory because of project time !

constraints or analytical concerns (e.g., extraction time or sample retention period limitations, etc.), the person
completing the cham-of-custody record should note these constraints in the " Remarks" section of the custody ' i

record. '

2.6.1.7 Transfer of Custody and Shipment

. The coolers in which the samples are packed must be accompanied by a chain-of-custody record.
When transfemng samples, the individuals relinquishing and receiving them must sign, date, and
note the time on the chain-of-custody record. This record documents sample custody transfer.

.

. Samples must be dispatched to the laboratory for analysis with a separate chain-of-custody record
,

accompanying each shipment. Shipping containers must be scaled with custody seals for shipment to
the laboratory. The method of shipment, name of courier, and other peninent infonnation are ;

entered in the " Remarks" section of the chain-of-custody record.
'

. All shipments must be accompanied by the chain-of-custody record identifying their contents. The
onginal record accompanies the shipment. The other copies are distnbuted appropriately to the site
team leader and project manager.

. If sent by mail, the package is registered with return receipt requested. if sent by coinmon carrier,
a bill of lading is used. Freight bills. Postal Service receipts, and bills of lading are retained as part
of the permanent documentation. Samples will not be shipped on Friday to insure that there is no
chance of samples being held in-route over a weekend.

,

2.6.1.8 Corrections to Documentation :j

Notebook: ]
t

As with any data logbooks, no pages will be removed for any reason. If corrections are nece'
these must be made by drawing a single line through the original entry (so that the original entry -
still be read) and writing the corrected entry alongside. The correction must be initialed and dated. i

Most corrected errors will require a footnote explaining the correction. {

Sampimg Forms and Sampling Record: -

|

'!
As previously stated, all sample identification tags, chain-of ustody records, and other forms must be '

written in waterproof ink.' None of these documents are to be destroyed or thrown away, even if they
are illegible or contain inaccuracies that require a replacement document.

If an error is made on a document assigned to one individual, that individual may make corrections
'

simply by crossing a line through the error and entering the corrected information. The incorrect '

information should not be obliterated. Any subsequent error discovered on a document should be
corrected by the person who made the entry. All corrections must be initialed and dated.

\.
APH:93:025:017.BP 2-24 Rev.1 - July 28,1993

!
-, - _ _ __ . i



.- . ._

i

!

,l
,

!

.5

QAPjP - Soil Sampling
Revision 1

,

.'

!

2.6.2 SAMPLE HANDLING, PACKAGING, AND SHIPPING !
.

i

The transportation and handling of samples must be accomplished in a manner that not only protects the 1

integnty of the sample, but also prevents any detrimental effects due to the possible hazardous nature of -|
samples. Regulations for packaging, marking, labeling, and shipping hazardous materials are promulgated by ,

5the United States Depanment of Transponation (DOT)in 49 CFR 171 through 177.

All chain of-custody requirements must comply with standard operating procedures in the USEPA sample
handling protocol.

2.6.2.1 Sample Packacinn

Samples must be packaged carefully to avoid breakage or contamination and must be shipped to the laboratory
~

at proper temperatures. The following sample packaging requirements will be followed:

* Sample bottle lids must never be mixed. All sample lids must stay with the original containers.
|

* The sample volume level can be marked by placing the top of the label at the appropriate sampic |
'

height, or with a grease pencil. This procedure will help the laboratory to determine if any leakage
occurred during shipment. The label should not cover any bottle preparation QA/QC lot numbers.

,

!

* Shipping coolers must be panially filled with packing materials and ice when required, to prevent the'

bottles from moving during shipment. ;
.

* The sample bottles must be placed in the cooler in such a way as to ensure that they do not touch 3

one another.
,
.

** When the environmental samples are to be cooled, the use of ' blue ice" or some other artificial icing
material is preferred. . If necessary, ice may be used, provided that it is placed in plastic bags, ice .;

'

is not to be used as a substitute for packing materials.

i

* Any remaining space in the cooler should be filled with inert packing material. Under no !

circumstances should material such as sawdust, sand, etc., be used. ;

* A duplicate custody record must be placed in a plastic bag and taped to the bottom of the cooler lid.
Custody seals are affixed to the sample cooler.

2.6.2.2 Shippine Contamers .;

Environmental samples will be properly packaged and labeled for transport and dispatched to the laboratory. .A i

separate chain-of-custody record must be prepared for each container. The following requirements for shippmg . j

containers will be followed.
4

( Shipping containers are to be custody-scaled for shipment as appropriate. . The container custody seal will .)
' consist of filament tape wrapped around the package at least twice and custody seals affixed in such a way that !

access to the container can be gamed only by cutting the filament tape and breaking a seal. {
i
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Field personnel will rnake arrangements for transportation of samples to the laboratory. When custody is
relinquished to a shipper, field personnel will telephone the laboratory custodian to inform him of the expected
time of arrival of the sample shipment and to advise him of any time constraints on sample analysis. Samples
will be retained by the laboratory for 30 days after the final report is submitted.

2.6.2.3 Markine and Labeline

* Use abbreviations only where specified.

* The words "This End Up" or "His Side Up" must be clearly printed on the top of the outer
package. Upward pointing arrows should be placed on the sides of the package. He words
" Laboratory Samples" should also be printed on the top of the package.

* After a sample container has been scaled, two chain-of-custody seals will be placed on the container,
one on the front and one on the back. He seals are protected from accidental damage by placing
strapping tape over them.

* In addition, the coolers must also be labeled and placarded in accordance with DOT regulations if
the samples to be shipped represent a medium and high hazard.

2.6.3 LABORATORY OPERATIONS

A designated sample custodian accepts custody of the shipped samples and verifies that the sample identification
number matches that on the chain-of custody (c-o-c) record. Pertinent information as to shipment, pickup, and
courier is entered in the " Remarks" section. The cu.;todian then enters the sample identification number and
other information mto the laboratory sample tracking system. The custodian will then place each sample in the -
proper secure storage area. When samples are requested by a technician for sample preparation and/or analysis,
the custodian will relinquish the samples to the technician using proper logging out procedures. Upon return of
the samples, proper loggmg in procedures will be followed, and the custodian will return the samples to the -
proper secure storage area.

Upon receipt at the laboratory, the custodian must check that custody seals on boxes are intact. Strapping tape
should be placed over the seals to ensure that seals are not accidentally broken during shipment.

2.7 CAllBRATION PROCEDURES AND FREOUENCY FOR INSTRUMENTATION

All instruments and equipment used during laboratory analysis will be operated, calibra'ed, and maintained
according to the manufacturer's guidelines and recommendations as well as criteria set forth in the Laboratory.
QAPjP. Operation, calibration, and maintenance will be performed by personnel properly trained in these
procedures. Documentation of all routine and special maintenance and calibration information will be
maintained as outlined in the Laboratory QAPjP and will be available on request.

2.8 ANAINTICAL PROCEDURES

Analytical methods to be utilized for the sampling tasks are referenced in the USEPA document, Test Methods -
for Evaluatine Solid Waste t Physical / Chemical Methods), SW-846, Revised November 1990.
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The detection limits and quality control criteria for the analytical program are contained in the Laboratory
QAPjP referenced above. Instances may arise where high sample concentrations, non-homogeneity of samples,
or matrix interferences preclude achieving the detection limits of associated quality control criteria.: la such
instances, the reasons for deviations from these detection limits or noncompliance with quality control criteria
will be reponed, and the method detection limits must be established as specified by the procedures for each
parameter (i.e. using a multiplier), if no specific method (or multiplier) is provided, then the laboratory is to
submit to BP Chemical's QA project officer for review the lowest obtainable instrument detection limits (IDL's)

which will be used as MDL's.

Methodology references contain specific QC criteria associated with the particular methods. These specific
requirements include calibration, tuning, and QC samples and are described in detail within the methods. Daily
performance tests and demonstration of precision and accuracy are required.

2.9 DATA REDUCTION. VAI.lDATION. AND REPORTING

QA/QC n:quirements will be strictly adhered to during sampling and analytical work. All data generated will
be reviewed by comparing and interpreting results from chromatograms (responses, stability of retention times),'

Refer to theaccuracy (mean percent recovery of spiked samples), and precision (reproducibility of results).
Laboratory QAPjP for a detailed discussion of QA/QC protocol. Data will be reponed on a dry weight basis,
along with the moisture content of the sample.

All calculations and data manipulations will be included in the appropriate methodology references. Control
charts and calibration curves will be used to review the data and identify outlying results. Prior to the
submission of the report to the client, all data will be evaluated for precision, accuracy, and completeness.
Sections 2.4,2.8, and 2.13 of this document include some of the QC criteria to be utilized in the data validation

process.

Data storage and documentation will be maintained using logbooks and data sheets that will be kept on file.
Analytical and field QC will be documented and included in the report. 'Ule central file will be maintained for
the sampling and analytical effort for a period of five years after the final report is issued.

Complete evaluation of the analytical data requires that the data be reported completely and correctly. An
independent data review will be performed as outlined in the Laboratory QAPjP. The following information is
required for complete evaluation of the analytical data and will be reported separately:

* Dates the samples were collected in the field;

* Extraction and analysis dates for all the samples; .

* Applicable holding times for each analysis; and

* Analysis dates for laboratory QC samples.

Reports will be reviewed by the laboratory supervisor, the QA officer, laboratory manager and/or director, and
the project manager. Analytical reports will contain a data table including reWts; supporting QC information
will also be provided. Raw data will be available for later inspection, if rm .; red, and maintained in the control

job file.
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2.10 INTERNAL OUALITY CONTROL CIIECKS

QC data are necessary to determine precision and accuracy and to demonstrate the absence of interferences i

and/or contamination of glassware and reagents. Laboratory. based QC will consist of calibration venfications, l
replicates, spikes, and blanks. Field duplicates and field blanks will be analyzed by the laboratory as samples i

and will not necessanly be identified to the laboratory as duplicates or blanks. |

Calculations will be performed for recoveries and standard deviations along with review of retention times,
response factors, chromatograms, calibration, tuning, and all other QC infonnation generated All QC data,
including split samples, will be documented. QC records will be retained and results reported with sample data.

2.10.1 BLANK SAMPLES
*

Blank samples are analyzed in order to assess possible contamination from the field and/or laboratory so that
corrective measures may be taken, if necessary. Blank samples are discussed in the following sub-sections:
Field Blanks and Laboratory Blanks. ;

2.10.1.1 Field Blanks

Various types of blanks are used to check the cicantiness of field handling methods. The following types of
blanks may be used: the inp blank, the routine field blank and the field equipment blank. They are analyzed in
the laboratory as samples, and their purpose is to assess the sampling and transport procedures as possible

'

O sources of sample contamination. Field staff may add blanks if field circumstances are such that they consider >

normal procedures are not sufficient to prevent or control sample contamination, or at the direction of the
-

project manager. Rigorous documentation of all blanks in the site logbooks is mandatory. -

* Trip Blanks are similar to routine field blanks with the exception that they are not exposed to field
conditions. Their analytical results give the overall level of contamination from everything except
ambient field conditions. Each trip blank will be prepared by filling a 40-ml vial with deionized

'
water prior to the sampling trip, transponed to the site, handled like a sample, and returned to the
laboratory for analysis without being opened in the field. {

!

* Field Equipment Blanks are blank samples (sometimes called transfer blanks or equipment blanks) ,
!designed to demonstrate that sampling equipment has been properly prepared and cleaned before

1field use, and that cleaning procedures between samples are sufficient to minimize cross- !

contamination.

'

2.10.1.2 Laboratory Blanks

in addition to field blank samples, three types of blanks routinely analyzed in the laboratory are calibration ,

blanks, method blanks. and reagent blanks. Method blanks and reagent blanks are used to assess laboratory _

procedures as possible sources of sample contamination. >

'

Method Blanks are laboratory blanks that correspond to the first step in sample preparation and as*
'

such, provide a check on contamination resulting from sample preparation and measurement
activities. Method blanks for water and soil samples consist of deionized water and are subjected to
the entire sample procedure as appropriate for the analytical method being utilized.
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* Reagent / Solvent Blanks are closely related to method blanks, but they do not incorporate all sample
preparation materials and analytical reagents in one sample. When a method blank reveals
significant contamination, one or more reagent blanks are prepared and analyzed to identify the
source of contamination. These reagent blanks are then subjected to the entire sample procedure as
appropnate for the analytical method being utilized.

'* Calibration blanks are employed to verify that the instrument's zero setting has not drifted such that
low levels of analytes might be subject to false positives or false negatives.

2.10.2 FIELD DUPLICATES

Field duplicate samples consist of a set of two samples collected independently at a sampling location during a
single sampling event. In some instances the Held duplicate can be a blind duplicate, i.e., indistinguishable
from other analytical samples so that personnel performing the analyses are not able to determine which samples
are Geld duplicates. Field duplicates are designed to assess the consistency of the overall sampling and
analytical system.

2.10.3 LABORATORY REPLICATES

YO Laboratory replicate samples are aliquots of a single sample that ur' split on arrival at the laboratory or upon
A/ analysis. Laboratory replicate samples may be made if no field duplicate samples are provided by the field

sampling team; however, their purposes are not always interchangeable. Significant differences between
laboratory replicate samples are generally due to analytical technique, whereas significant differences in field
duplicate samples may be due to a variety of reasons.

.

2.10.4 CALIBRATION STANDARDS

A calibration standard is prepared in the laboratory by dissolving a known amount of a pure compound in an
appropriate matrix. The final concentration calculated from the known quantities is the true value of the
standard. The results obtained from these standards are used to generate a standard curve and thereby quantitate
the compound in the environmental sample. A minimum of three calibration standards will be used to generate'
a standard curve for all analyses.

2.10.5 CilECK STANDARD

A check standard can be prepared in the same manner as a calibration standard or it may be obtained from .
USEPA. The final concentration calculated from the known quantities is the "true* value of the standard. The
important difference in a check standard is that it is not carried through the same process used for the
environmental samples, but is analyzed without digestion or extraction. A check standard result is used to.
validate an existing concentration calibration standard file or calibration curve. The check standard can provide
information on the accuracy of the instrumental analytical method independent of various sample matrices.

APil:93:025:017.BP 2-29 Rev.1 - July 28,1993

-



_ _ _

|

l

|
i

QAPjP - Soil Sampling^

Revision 1

2.10.6 SPIKE SAMPLE

A sample spike is prepared by adding to an emironmental sample (before extraction or digestion), a known
amount of pure compound of the same type that is to be assayed for in the environmental sample. These spikes
simulate the background and interferences found in the actual samples and the calculated percent recovery of the
spike is taken as a measure of the accuracy of the total analytical method. When there is no change in volume
due to the spike, it is calculated as follows:

0
%R =

*T

Where: %R = Percent recovery; |

0 = Measured value of analyte;
X = Measured value of analyte concentration in the sample before the spike is added; and

T = Quantity of added spike.

Tolerance linuts for acceptable percent recovery are established in the methodology references and presented in
Section 2.10 of this document.

2.10.7 INTERNAL STANDARD

>

An internal standard is prepared by adding a known amount of pure compound to the environmental sample; the
,

compound selected is not one expected to be found in the sample, but is similar in nature to the compound of
interest. Internal standards are added to the environmental sample just prior to analysis. (Note: Internal ,

standards and surrogate spikes are different compounds. The internal standard is for quantification purposes
using the relative response factor; surrogate spikes indicate the percent recovery and, therefore, the efficiency of
the methodology.)

2.10.8 MATRIX SPIKE / DUPLICATE

Aliquots are made in the laboratory of the same sample and each aliquot is treated exactly the same throughout
the analytical method. Spikes are added at approximately 10 times the method detection limit. The relative
percent difference (RPD) between the values of the ma:rix spike and matrtx spike duplicate, as calcuiated
below, is taken as a measure of the precision of the analytical method:

,

(D, - D )2pp,
(D, + D ) / 2 *

2

+

1

Where: RPD = Relative percent difference;
^

D, = First sample value; and
D = Second sample value (duplicate).3 ,

in general, the tolerance limit for RPDs between laboratory duplicates should not exceed 20% for validation in
homogeneous inorganic samples. Refer to Section 2.8 for criteria on RPDs.

( '
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2.10.9 QUALITY CONTROL CllECK SAMPLES

Inorganic and organic control check samples will be provided by BP and are to be used as a means of
evaluating analytical techniques of the analyst.

2.10.10 LABORATORY CONTROL STANDARDS

Laboratory Control Standards (LCS) are aliquots of organic-free or deionized water to which known amounts of
analyte have been added. ney are subjected to the sample preparation extraction procedure and analyzed as
samples, he stock solutions used for LCS are purchased or prepared independently of calibration standards.
The LCS recovery tests the function of analytical methods or equipment and are described in more detail in the
Laboratory QAPjP

2.10.11 CONTROL LIMITS

Minimal control limits for each analytical method have been established by the U.S. EPA (SW-846, Third
Editiont Refer to the Ls.boratory QAPjP for the intema! quality control procedures for each analytical method
to be used for this project.

2.11 PERFORM ANCE AND SYSTEM AUDITS

De Project QA/QC Supervisor assigned to the project will conduct periodic audits of the operations at the site
to ensure that work is being performed in accordance with the work plan and associated standard operating

practice. A checklist appropriate to the activities scheduled during the audit will be used. The audit will cover,
but not necessarily be limited to, such areas as:

* Conformance to standard operating procedures;

* Completeness and accuracy of documentation;

* Chain of-custody procedures;

* Compliance with the 11ealth and Safety Plan; and

* Constmetion specifications.

BP, or its appointed representative, may choose to audit the laboratory. Rese audits may take the form of
Performance Evaluation samples or on-site inspections of the laboratory. Performance evaluation samples may
be either blind samples or know to the laboratory. Reasonable notice will be provided if the audit is to include
an on-site inspection of the laboratory.

2.12 PREVENTIVE M AINTENANCE

All laboratory and field instruments and equipment used for sample analysis will be maintained and serviced
only by qualified personnel. - All repairs, adjustments, and calibrations will be documented in an appropriate
logbook or data sheet that will be kept on file.

-.
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A stock of spare parts and comumables for all anal;tical cyuipment will be maintained. In addition, a sufficient
redundancy of equipment items to allow for a reasonable level of equipment failure should also be maintained.

2.13 PROCEDURES USED TO ASSESS DATA PRECISION. ACCURACY. AND COMPI ETENESS

Performance of the following calculations will be documented and included in the QC section.
.

2.13.1 FORMULAS
,

2.13.1.1 Accuraev
,

Accuracy is the difference between an average value and the 'true" value when the latter is known or assumed.'
The term * accuracy * is normally used interchangeably with " percent recovery," and describes either recovery of
a known amount of analyte (spike) added to a sample of known value, or recovery of a synthetic standard of
known value.

% Recowry (spike) , R - SR,399
SA

Where: SSR = Spike sample results

[ SR = Sample result
SA = Spike added

% Reconry (standard) = "'x100 :

True Value

Note: The units for the concentrations of spikes, samples, and observed and tme values vary based on the ,
'

analysis, llowever, they are typically g/L or mg/L for water samples and pg/kg or mg/kg for soil
samples.

Average: ne average (or arithmetic mean) of a set of 'N' values is the sum of the values divided by "N" ;
i

) IX= |

N i

2.13.1.2 Precision !

'|
. Relative to the data from a single test procedure, precision is the degree of mutual agreement among individual
measurements made under presenbed conditions. An estirnate of standard deviation is normally used to describe
the precision of a method.

Standard Deviation Estimate: Standard deviation estimate is the most widely used measure to describe the !

dispersion of a set of data.

- Normally, X + SD will include 68%, and X + 2SD will include about 95%, of the data from a study.
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(SD) = C,i(k - X)*-
N-1

Relative Standard Deviation (RSD): The estimate of precision of a series of replicate measurements will usually

be expressed as the relative standard deviation (RSD):
,

RSD = h x100
X

Relative Percent Difference (RPD): A measure of the difference between two samples assumed to be identical
through dividing (splitting) an original sample, analyzing each portion, identifying the values of the first
replicate (X ) and that of the second replicate (X ), and dividing the difference by the mean (X) of X and X -i 2i

X, - X, 100
.,

:RPD = x
X

2.13.1.3 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the
total amount expected to be obtained under normal conditions. The goal of is to achieve 100% completeness,
however, a 95% completeness figure is usually required for a panicular analysis and overall project objective.

Completeness for each parameter is calculated as:

Completeness , Num of auepted a%ses ,ggg
Number of requested analyses

,

2.13.2 CONTROL LIMITS

'

Control limits are developed by the laboratory based on historical data. Refer to the Laboratory QAPjP for the
project control limits.

2.14 CORRECTIVE ACTION

Corrective actions can be initiated as a result of performance and system audits, laboratory and inter-6 eld

comparison studies, data validation, and/or a QA program audit. They may also be required as a result of a
request from BP. Success or failure of BP-requested corrective actions will be reported to BP with an estimate
of the effect on data quality, if any.

1

Corrective actions may include altering procedures in the Geld, conducting subsequent audits, or modifying |

laboratory protocol. Time and type of corrective action, if needed, will depcnd on the severity of the problem
and relative overall project imponance. The project manager is responsible for initiating corrective action and
the laboratory manager / director or the team leader is responsible for its implementation.

)
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Precision and accuracy will be regularly tracked by the analytical staff to determine unacceptable results and to |
evaluate and implement corrective actions. Precision and accuracy criteria for all analyses are listed in Section }
2.4 of this QAPjP. Laboratory supervisors and QA/QC naff will evaluate analytical data against the i

accompanying quality control data for validity. Corrective actions may include, but are not limited to, re- ,;
calibration of instruments using freshly prepared calibration standards; replacement of lots of solvent or other
reagents that give unacceptable blank values; additional training of laboratory personnel; or reassignment, if :

.Inecessary. Corrective actions in many cases may have to be defined as the need arises.
'!

If substantial corrective action is required or if serious QA problems tre encountered, BP will be notified by |
phone and in writing as soon as possible. All corrective action will be implemented and documented after

;

notification of BP. ;

2.15 QUAI.ITY ASSUR ANCE KJPORTS
,

t
Upon completion of a project sampling effort. analytical and QC data will be included in a comprehensive '

'

report that summarizes the work and provides a data evaluation. A discussion of the validity of the results in -
the context of QAiQC procedures will be made, as well as a summation of all QA/QC activity.

Senous analytical problems will be reported to BP. Time and type of corrective action, if needed, will depend ,

'

on the severity of the problem and relative overall project importance. < errective actions may include altering
procedures in the field conducting an audit, or modifying !aboratory ( nocol. All corrective action will be i.

implemented after notification of BP. |
1
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3.0 OU ALITY ASSUR ANCE PROJECT PLAN
,

I

3.1 INTRODUCTION

This Qaahty Assurance Project Plan (QAPjP) presents the policies, organization, objectives, functional
aeuvities, and specifie quality assurance (QA) and quality control (QC) activities to ensure the validity of data
generated m the conduct of post-closure groundwater sampling for the nuxed waste pond closure project at the
BP Chenucal, Inc. Lima, Ohio facility. He purpose of the QAPjP is to ensure that all technical data generated
are accurate and representative m order to withstand regulatory agency scrutiny.

QC consists of a system of checks on field sampling and laboratory analysis (through the use of field
blanks, duplicates, documentation of all sample movement, chain of custody records, etc.) to provide supporting
informauon on the quahty of the methods employed and on the data. QA consists of overview checking to
certity that the QC procedures have been properly implemented to produce accurate data. QA is in general a
supervisory tuncton. All QA/QC procedures will be in accordance with applicable professional technical
standards, government regulations and guidelines, and specific project goals and requirements. This QAPjP is
repared in accordance with all OEPA and USEPA guidance documents.

The QAPjP incorporates the followmg activities:

Sample collectmn. control, cham-of-custody, and analysis:o

o Document control;

laboratory mstnzmentation, analysis. and control; ando

DV o Review of project reports.

Analytical samples will be collected m the field utilizing the procedures desenbed herem and sent to an
appropnately certified laboratory for analysis. Duplicates, replicates, and spiked samples will be used to
develop estimates of the quahty of the analytical data. Equipment used to take field measurements will be
maintamed and cabbrated m accordance with established procedures. Records of calibration and maintenance
will be kept by assigned personnel. Field testing and data acquisition will be perfonned followmg stnct
guidelines as desenbed herem.

Document control procedures v ill be used to coordinate the distnbution, codinF, storage, retneval, and
review of all data collected dunng all sampling tasks.

3.2 PROJECT DFSCRIPTION
,

This QAPjP pertains to the samphng of groundwater in the uppermost aquifer underlying the facility to be
conducted dunng post-closure for the nuxed waste pond closure project at BP Chenucal, Inc.'s Lima facility.
All closure and post-closure activities are desenbed in detail in BP Chemical's " Closure Plan, Mixed Waste
Pond Closure Project BP Chenucals, Inc., Lima Ohio, June 12, 1991."

|

The groundwater momtormg system consists of two upgradient wells and nine downgradient wells. Five of
the downgradient wells are hicated immediately adjacent to the Celite and V-1 ponds which will be closed
permanently and four of the downgradient wells are k>cated adjacent to the Burn and Deepwell ponds which will
be cican closed.
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3.2.1 SITE DESCRIPTION

are shown m Figure 31.The heatmn of the mumtonng wells to be sampled are h c t d>ae
on BP Chenucal property in Lima, Ohio and

3.2.2 SITE DACKGROUND

Untd nud 1988, the Bum. Deepwell, and Celite Ponds ma
process waste waters which resulted in pond sludges contami naged acrylomtrile, acetonitnle and catalyst-
found to contam low levels of depleted uraniumas w ll as low levels of depleted uramum. He V-1 Po d

e

ng the EPA-listed wastes K0ll, K013, and K014n

. The sludges in all four ponds are classified as radioactivewas used to manage caustic waste waters and was
,

truxed waste.

As descnbed m the Closure Plan, the sludges in the fo
treated, and the underlymg wds wdl be sam l d ur surface impoundments will be excavated and3.2.3). pe

consohdated mio two ponds.In order to mimnuze the post-closure footpnnt of the pondand analyzal for target parameters (discussed in Section
s, the sludges from the four ponds will be

sod m the Cchte and V-1 ponds will be condThe closure cells will be located m the area now occupied by the Celite and V-1 ponds.
nsk asscument wdi be peitormed to deternune if consutucted untd contaminated soil is removed. If this is notExcavation of the
aucument wdl determme if leavmg the sods in pl practical, a

ace represents a potential threat to human health and thuents m the sod may be safely left in place. ne nsken vironment.

The excavatson wdl be kept open untd such time as OEPA hThe nsk auessment wdl be performed in accordance with OEPGuidance. ' e
A's * Closure Plan Reviewassenment.

Due to the possible presence of radioactive constituents ias reviewed the findings of the riskUniversmes must conduct a survey of the pond bottoms tn the soil. Oak Ridge Associatedand unrestncied release.
o determine if they are suitable for license termination(

Feasibihty wdl be determmed after sludge removal wbRe Deepwell and Burn ponds will be clean closed if cle}

an closure is found to be technically feasible
.

objective of clean closure of the Bum and Deepw llen it is possible to sample the underlying sod. The
.

,,

background lesels or method detection hmits)concentratmns of all of the hazardous constituents m thponds is to remove contammated soils untd the
e

. e ponds are below acceptable ' clean levels" (i e either
..

In the event that further excavatwn and removal of controt practical. an assenment of the potential nsk of notammated soils from the Burn and Deepwell ponds is
j

assessment wdl determme if leaving the sods in placeremovmg the additional soil will be performed. The risk|
environment.

The nsk assessment wdl be performed in accordance with OEPA'represents a potential threat to human health and theGuidance"

ne excavation wdl be kept open untd such time os OEPA has reviewed the findins * Closure Plan Review
1 aueument.

Smular to the Cehte and V-1 ponds. Oak Ridge Associat d U i{
the pond bottoms to deterrmne if they are suitabl f gs of the risk

k e

e or license termination and unrestricted releasen versities must conduct a survey of
his nsk asseument wdl be prepared following receipt of th

.

associated with the consutuents may be estimated individe analytical results w that the potential risksthe assessmem wd! be prepared m advance
. His schedule will prevent delay of closure activities.ually and in combination. Ilowever, the framework for

The excavated sludges wdl be stabilized with cement admi t
provide stabdity and to bind up the contanunants. x ures before being placed in the closure cells toplant constructed on-site and will be in accordance with labThe stabilization will be done in a temporary processingspectfications.

oratory-tested solidification aFents-sludge mix design
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3.2.1 S11E DESCRIPTION
A ,

The location of the momtonng wells to be sampled are located on BP Chemical property in Lima. Ohio and
are showti m Figure 3-1.

3.2.2 SITE B ACKGROUND

Until rrud.1988. the Burn. Deepwell. and Celite Ponds managed acrylonitnle, acetonitrile and catalyst-
process waste waters which resulted in pond sludges containing the EPA-listed wastes K0ll, K013, and K014,
as well as low levels of depleted uramum. He V-1 Pond was used to manage caustic waste waters and was
found to contam low levels of depleted uramum. The sludges in all four ponds are classified as radioactive
nuxed waste.

As desenbed m the Closure Plan, the sludges in the four surface impoundments will be excavated and
treated, and the underlying sods will be sampled and analyzed for target parameters (discussed in Section
3.2.3). In order to rmmmize the post <!osure footprint of the ponds, the sludges from the four ponds will be
consolidated mto two ponds.

The closure cells wdl be located in the area now occupied by the Celite and V-1 ponds. Excavation of the
wil m the Celite and V-1 ponds will be conducted untd contammated soil is removed. If this is not practical, a
nsk assessment will be performed to determme if constituents in the sod may be safely left in place. The risk
assessment will determme tf leavmg the soils in place represents a potential threat to human health and the
environment. The risk assessment will be performed in accordance with OEPA's * Closure Plan Review
G uidance. " He excavation will be kept open until such time as OEPA has reviewed the findings of the risk
assessment. Due to the possible presence of radioactive constituents in the soil. Oak Ridge Associated
Universities must conduct a survey of the pond bottoms to determme if they are suitable for license tenmnation
and unrestncied release.

The Deepwell and Burn ponds wdl be clean closed, if clean closure is found to be technically feasible.
Feasibility wdl be determmed after sludge removal, when it is possible to sample the underlying soil. He
objective of clean closure of the Burn and Deepwell ponds is to remove contammated soils until the
concentrations of all of the hazardous constituents m the ponds are below acceptable ' clean levels" (i.e. either
background levels or method detection limits).

In the event that further excavation and removal of contammated soils from the Burn and Deepwell ponds is
not practical, an assessment of the potential nsk of not removing the additional soil will be performed. The risk
assessment wdl determme if leaving the soils in place represents a potential threat to human health and tbc
environment. The nsk assessment will be performed in accordance with OEPA's * Closure Plan Review
Guidance * He excavation will le kept open until such time as OEPA has reviewed the findings of the risk
assessment. Smular to the Celite and V-1 ponds, Oak Ridge Associated Universities must conduct a survey of
the pond bottoms to determme if they are suitable for license termination and unrestricted release.

This nsk assessment will be prepared followmg receipt of the analytical results so that the potential risks
awcinted with the constituents rnay be estimated individually and in combination. Ilowever, the framework for
the assessment will be prepared m advance. his schedule will prevent delay of closure activities.

The excavated sludges will be stabilized with cement admixtures before being placed in the closure cells to ;

provide stabihty and to bind up the contanunants. The stabilization will be done in a temporary processing |

plant constructed on-site and will be in accordance with laboratory-tested solidification agents-sludge mix design
specificatmns.
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Liquids removed fiom the ponds dunng closure operations will be disposed of as hazardous waste in |
accordance with currently pernutted practices at the BP Chemicals, Inc. facility.

'

Because depleted uranium (U2") has a very long half life, a pathway analysis was performed. 'Re analysis
'

assumed that institutional control of the site had ceased, the stability and recognizability of the waste form was
last, and all barners constructed above and below the sludges had disintegrated. The results of this analysis
mdicated that the dose that would be received by the hypothetical maximally exposed individual, an intruder,
would be a traction of normal background exposure m the area.

.

After closure is completed, the closure cells will be momtored and maintamed, as required, by BP
Chenucals, Inc. He closure design is such that active maintenance will not be required. Post-closure

~ '

momtormg will consist of groundwater momtonng, which has already been mstituted for the area beneath and
around the ponds. The groundwater monitonng program currently in place at BP consists of two upgradient
wells and nine downgradient wells. The wells screen the uppennost aquifer in the bedrock and range in depth
from 51.3 ft. to 72.1 ft. There will also be penodic inspections of various design features of the closed facility.

3.2.3 TESTING AND SAMPLING !

,

3.2.3.1 Tarcet Comrnunds

The groundwater from the wells will be analyzed for one year, to re-establish background water quality, for
the followmg parameters:

Group 1: acetorutnle endrin
acrylorutnle lindane
ammoma methoxychlor
arseme totaphene
banum 2,4-D +

cadnuum 2,4,5.TP Silvex
,

chrorruum radium 'I
cyamde gross alpha
fluonde gross beta
lead coliform bactena
mercury turbidity
rutrate selemum *

sdver sulfide

Group 11: chlonde iron

manganese phenols
sodium sulfate

Group 111. pH specific conductance i
total orgame carbon total organic halogen

;

Dunng the first year, four replicate measurements of Group 111 parameters will be obtained for the
upgradient wells. Group i parameters will not be sampled dunng subsequent years sampling: Group II |

parameters will be sampled annually and Group 111 parameters will be taken semi-annually, Four replicate -
measurements will be taken of all wells during subsequent years and used for statistical comparison.

!

i

3.2.4 PROJECT SCOPE AND OBJECTIVES I
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The scope of this study is to sample and analyze groundwater in the uppermost aquifer underlying the
facility as a check on the integrity of the closure cells.

]
.

The objective of this project is to obtain high quahty, we'l docume.ited data to withstand regulatory agency
i

scnitmy. |

3.2.5 PROJECT ScilEDULE

The implementation of the groundwater monitonng program is outlined in the schedule shown on Table 3-
1.

>

3.3 PROJECT ORG ANIZATION AND RESPONSIBILITY

Ris QAPjP provides for designated QA personnel to review products and provide guidance on QA matters. ,

His QAPjP also outimes the approach to be followed to ensure that products of sufficient quality are obtained.
Figure 3-2 illustrates the QA program orgamzation. This structure will provide for direct and constant
operational responsibility, clear lines of authonty, and the integration of QA activities. The various QA
functions are explamed below.

Pmiect Director

The project director will have overall responsibility for ensunng that the project meets BP's objectives and ,

quahty standards. In addition, he will be responsible for technical quality control and project oversight, and
will provide the project manager with access to BP management.

Pmiect Manacer

The project manager will be responsible .for implementmg the project and will have the authonty to commit
the resources necessary to meet project objectives and requirements. The project manager's pnmary function is
to ensure that technical, fmancial, and scheduling objectives are achieved successfully. The project manager
will report directly to BP Program Manager, and will provide the major point of contact and control for matters '

concemmg the project. The project manager will:
Define project objectives and develop a detailed work plan and schedule;o

Estabhsh project policy and procedures to address the specific needs of the project as a whole, as wello

as the objectives of each task;

Acquire and apply technical and corporate resources as needed to ensure performance scheduleo

constramts:

Orient all team leaders and support staff concerning the project's special considerations; ;
o

;

o Monitor and direct the team leaders; +

Develop and meet ongoing project and/or task staffing requirements, including mechanisms to reviewo

and evaluate each task product; i

|

1
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TABLE 3-1:
PROJECT IMPLEMENTATION ScilEDULE

| 1991 j 1992 |1993|
1 I i l

lask | Mar. | Apr. | May | Jun. | Jul . | Aug. | Sep. | Oc t. | Nov. | Dec. | Jan. | F ets. | Mar. | Apr. | May | Jun. | Jul . | Aug. | Sep. | Oc t . | Nov. | Dec . | Jan. |

|
1 I

initial Sarpt ing | X
|~

l I
first Year Monitoring | x- - - ----------x -- - - - -x- -- --- -- -x |
(Reestablish Backgrotnj | |Oste) | |

| 1Perform Statisticat | ---- -

|Analysis of Sockground | |Data and Report Results | |
|

1f irst Semi- Arrual Sacpling | x |-(Group Ill) | |
|

|Statistical Ccsperison of | -- ---

|Seel Annual Sampling with |
|Sackgrotsid Cata |
|

|
1First Annual Sanpling |
|x(Grotos II & Ill) |
|

1
1Statistical Caparison of |

Annual Sospling with |
- ---|

Background Data | |

I
|
1
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QUALITY ASSURAliCE PROGRAM ORGANIZATIO!1

FIGURE 3-2

PROGRAM MA!IAGER
BP

PROJECT DIRECTOR

QA PROJECT OFFICER PROJECT MANAGER HEALTH & SAFETY OFFICER

I I

LABORATORY DIRECTOR TECHNICAL TEAM LEADERS

i

| I

QA COORDINATOR LABORATORY MANAGER TECHNICAL STAFF

,

-

. ,.

LABORATORY STAFF

.
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Review the work performed on each task to ensure .ts quahty, responsiveness, and timeliness;o

Review and analyze overall task performance with respect to planned requirements and authorizations;o

Approve all external reports (deliverables) before their subaussion to BP;o

Ultimately be responsible for the preparation and quality of interim and final reports; ando

Represent the project team at meetings and public hearings.o

Team I.eaders

The project manager will be supponed by a team leader or leaders who will be responsible for leading and
coordinatmg the day-to-day activities of the vanous resource specialists under their supervision. The team
leader is a highly expenenced environmental professional who will report directly to the project manager.
Specific team leader responsibilities include:

Provision of day-to-day coordination with the project manager on technical issues in specific areas ofo

expertise:

Development and implementation of team-related work plans, assurance of schedule compliance, ando

adherence to management-developed study requirements;

Coordmation and management of team staff;o

Implementation of QC for technical data provided by the team staff;o

Adherence to work schedules provided by the project manager;o

Authorship, review, and approval of text and graphics required for team efforts;o

Coordmation of technical efforts of subcontractors assisting the team;o

Identification of problems at the team level, discussion of resolutions with the project manager, ando

provision of commumcation between team and upper management; and

Participation m preparation of the final report.o
.

Techmeal Staff

De techmcal staf f (team members) for this project will be drawn from corporate resources. The technical
team statt will be utilized to gather and analyze data, and to prepare vanous task reports and support materiala.
All of the designated technical team members will be experienced professionals who possess the degree.of
specialization and techmcal competence required to effectively and efficiently perform the required work.

Pil719.BP 3-8 August 2,1991 >
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OA Proiect Officer
.

- The QA project of ficer wdl be responsible for maintaining QA for the BP pond closure project. Specific
tunctions and daties include:

|

Providmg an external, and thereby independent. QA function;o

o Coordmatmg with BP officers, the project manager, contractor laboratory unnagement and staff to
ensure that QA objectives appropnate to the project are set, and that personnel are aware of these
objectives:

Coordmatmg with laboratory management and personnel to ensure that QC procedures appropriate to
'o

demonstratmg data vahdity sufficient to meet QA objectives are developed and in place; ;

o Coordinatmg with laboratory QA personnel to ensure that QC procedures are followed and
documented;

t

Io Requinng and/or reviewing actions taken in the event of QC failures; and

i

Reponing non-conformance with QC cntena or QA objectives, including an assessment of the impact :;o

on data quahty or project objectives, to the project manager.

I aboratory Director !

The laboratory director will be responsible for all analytical work and will work in conjunction with the QA
umt. He will mamtam liaison with the QA officer regarding QA and custody requirements. Specific duties
melude:

Maintaimng indexed nuster copies of all laboratory project records and final reports, listing for eacho
,

project the equipment used, instrument methods, nature of project, date project was mitiated, current .i
status name of sponsor, name of project rnanager, and status of final report; *

Maintammg copies of the methods and safety manual;o

i.

Mamtammg wntten status reports on the project, notmg any problems, recommendations, ando
corrective actions taken; and

Requinng that all final,re, orts be reviewed for accuracy.o

Ihoratory Manacer

He laboratory rnanager will mamtain liaison with the laboratory director regarding QA elements of specific >

sample analyses tasks. lie will report to the laboratory director and work in conjunction with the QA umt.
Specific duties melude:

i

Developing the project-specific protocols in coordination with the laboratory director; jo
J

Ensunng that personnel clearly understand their required tasks; |o

Ensunng that the study is carned out m accordance with the protocol;o

o Ensunng that all project QA/QC methods are followed;

PH719.BP 3-9 August 2.1991
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Ensunng that all data generated during a project are accurately recorded and verified;o

Ensunng that any problems reported during the monitoring of a project by the QA unit are reported too
the QA director and that corrective actions are taken and documented; and

Ensunng that the study protocol, as well as the final report and all the supporting raw data, areo
transferred to suitable archives upon completion of the study.

O A Coordmator

The Laboratory QA officer will be responsible for overseeing the QA program within the laboratory and for
mamtainmg all QC documentation. He will report directly to the laboratory director. Specific duties include:

Conducting independent QA review of laboratory data; 'o

Reviewing all QC procedures, documentation, and corrective actions;o

Reporting QA/QC problems to laboratory and corporate management; Io

Maintammg standard operating procedures and laboratory QA/QC manual; ando

Conducttng internal laboratory performance audits.o

laboratorv Staff

Each member of the laboratory staff will perform an assigned QA or analytical function that is pertinent to
and within the scope of his or her knowledge, experience, training, and aptitude. An individual will be
assigned the responsibility for checking, reviewing, or otherwise venfyinj that a sample analysis activity.has

' been correctly performed.

Laboratorv Farihties

All laboratory work will be performed in accordance with applicable guidelines established by OEPA and
USEPA. In addition, QA and QC programs will be maintained for the instruments and the analytical
procedures used.

The laboratory will be equipped with state-of-the-art instrumentation for the analyses of water samples.
There will be sufficient back-up instrumentation to prevent exceeding sample holding times in the event of
mstrumentation failure, t

The laboratory will be fully equipped for analysis of all types of water samples for chemical contammants
and general charactenzation. Proven and approved analytical techniques will be used, backed by a rigorous
system of QC and QA checks to ensure reliable and defensible data.

Orgame analysis will be accomplished by LC, GC and/or GC/MS. For the extraction of samples, the
1

laboratory will utilize separatory funnel and sonication methods routinely and Soxhlet and continuous extraction
methods when necessary.

The laboratory may use two types of instrumer.ts for analysis of metals in various matrices: AAS and ICAP, [
The vanous AAS tectuuques include application of flame, furnace, cold vapor, and bydride generation ;

procedures. !

( - PH719.BP 3-10 August 2,1991

:

_ . . .



- . -

i
1

Other mstruments in the laborato.y should include a total organic carbon analyzer: ion exchange

7 chromatography: specific ion electrodes (fluoride, cyanide, nitrate, ammonia): spectrophotometers; and basic

( aems such as pH and conductivity meters.

3.4 OA OIUFCTIVES FOR MEASUREMENT DATA

|
All measurements will be nude to ensure that analytical results are representative of the media and

conditions measured. Unless otherwise specified, all data will be calculated and reported in units consistent
with other orgamzations reportmg sirmlar data to allow comparability of data bases among organizations. Data
will be reported in pg/L and mg/L for aqueous samples, or otherwise as applicable.

The charactenstics of nujor importance for the assessment of generated data are accuracy, precision,
completeness, representativeness, and comparability. These characteristics are defined below.

3.4.1 DEFINITIONS

The charactenstics of major importance for the assessment of generated data are accuracy, precision,
completeness, representativeness, and comparability. These characteristics are defined below.

3.4.1.1 Accuraev

Accuracy is the degree of agreement of a measurement or average of measurements with an accepted
reference or 'true" value and is a measure of bias in the system.

Analytical accuracy may be capressed as the percent recovery of an analyte which has been added to the
environmental sample at a known concentration before analysis. For example, accuracy can be determined from ;
the results of matnx spike analyses performed at the rate of one set every 20 samples or one per batch. The

'

equatmn used to calculate percent recovery is found in Section 3.13.1.2. -

Accuracy of a particular analysis is measured by assessing its performance with *known" samples. These
" knowns * can take the form of EPA or NTIS traceable standards (usually spiked into a pure water matrix), or
laboratory prepared solutions of target analytes into a pure water or sample matrix: or (in the case of GC or

'

GC/MS analyses) solutmas of surrogate compounds which can be spiked into every sample and are designed to
rmnue the behavior of target analytes without interfenng with their determination. In each case the recovery of
the analyte is measured as a percentage, corrected for analytes known to be present in the onginal sample if
necessary, as in the case of a matnx spike analysis. For EPA or NTIS supplied known solutions, this recovery
is compared to the published data that accompany the solution, For prepared solutions, the recovery is
compared to EPA-developed data or histoncal data as available. For surrogate compounds, recoveries are
compared to USEPA CLP acceptable recovery tables.

If recoscries do not meet required criteria, then the analytical data for the batch (or, in the case of surrogate )
compounds, for the individual sample) are considered potentially inaccurate. The analyst or his supervisor must
imtiate an investigation of the cause of the problem and take corrective action. This can include re. calibration
of the instrument, reanalysis of the QC sample, reanalysis of the samples in the batch, or flagging the data as
suspect if the problems cannot be resolved. For highly contammated samples, recovery of matrix spike may
depend on sample homogeneity. As a rule, analyses are not corrected for recovery of matrix spike or surrogate
compounds.

_|

The accuracy of simple, yet fundamental field analysis is difficult to assess quantitatively. Sampling
accuracy can be maximized, however, by adoption and adherence to a strict QA program. Specifically, all
procedures will be documented as standard protocol and all equipment and instrumentation will be properly
calibrated and well maintained. Trip blanks, ambient condition blanks (field blanks) and equipment

PII719.BP 3-11 August 2,1991
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decontammation washes will be included in all sample batches to ensure all samples represent the particular site
from which they were taken and to assess the potential for cross-contamination that may have occurred. In'

aJJition to equipment operauon and standard operating procedures, a high level of accuracy will be maintaineds

by tharourb and frequent review of field procedures. In this manner, any deficiencies will be quickly
documented and corrected. ,

3.4.1.2 Pr cmon

Precismn is the degree of mutual agreement among individual measurements of a given parameter. The
closer the numencal values of the measurements, the more precise the measurement, The measure used to
estimate the precision if a method is the standard error of the estimates for the least square regression line if
* measured versus " target * calculations. The pnmary role of this application is to characterize the precision of
any analytical method under specified conditions. This allows the immediate companson of precision of
different results produced by the same method.

Analytical precisma for a smgle analyte is expressed as a percentage of the difference between duplicate
samples and matnx spike duplicates for a given analyte. Relative percent difference is calculated as show1 in
Section 3.13.1.2.

Precision will be determmed through the use of matnx sptke duplicates for the analytical work performed.
He laboratory will select one sample in 20 (or one per batch) and split the sample into three aliquots. The first
aliquot will le analyzed routmely for the parameters of interest, while the other two aliquots will be spiked with
known quantities of the parameters of interest pnor to analysis. The relative percent difference (RPD) will be
calculated and used as an mdication of the precision for the analyses performed.

3.4.1.3 Completeness

Completeness is a measure of the amount of valid data obtamed from a measurement system compared to the
k amount expected to be obtamed under correct normal conditions. Completeness is expressed as the percentage

of valid data obtamed from a measurement system. For data to be considered valid, it must meet all the
accepunce cntena meludmg accuracy and precision, as well as any other cntena specified by the analytical
method used.

Field sampimg conditions are often unpredictable and non-uniform. However, the objective of the field
samphng program is to obtam samples for analyses required at each individual site, provide sufficient sample
matenal to complete those analyses, and to produce QC samples that represent all possible contammation
situations, i.e., contanunation dunng sample collection, transportation and storaFe.

The overall data quahty objective for completeness dunng this investigation is 100 percent because all data
pomts are considered cntical to this investigation.

Samples for which data pomts fail accuracy, precision, interference, or contanunation data quality objectives,
will be reanalyzed until the data quahty objectives are met, Sufficient sample volume will be collected to
ensure that re-analysis can occur as needed.

3.4.1.4 R epresentativeness

Representativeness expresses the degree to which data accurately and precisely represent a characteristic of a
population, parameter vanations at a sampimg point, a process condition, or an environmental condition.

The charactenstic of representativeness is not quantifiable. Subjective f actors to be taken into account are as
follows:

PH719.BP 3-12 August 2,1991

|

. . . _ . . _ .



1

l

|

o The degree of homogeneity of a site.
- i

\ '
"

The degree of homogeneity of a sample taken from one pomt in a site; ando

\

The avadable information on which a sampling plan is based.
.|o
,

To maxirmze representanveness of results, sampling techniques and sample locations will be carefully chosen
w that they provide laboratory samples representative of the site and the specific area. Within the laboratory,

,

precauuons are taken to extract from the sample bottle an aliquot representative of the whole sample. This ;

meludes premixtng the sample and discardmg pebbles from sod samples.

3.4.1.5 Comrmrabdity
,

Comparabihty expresses the confidence with which one data set can be compared to another.

3.4.2 GOALS
,

|
QA Foals provide the mechanism for ongomg control and evaluation of measurement data quality throughout

the course of the protect and udi ultimately be used to define data quality for the various measurement
f

,

parameters. The QA/QC cffort wdl focus on controlling measurement error within the limits established and ;
wdl ulumately provide a database for estimating the actual uncertamty in the measurement data.

Target values for detection hnut, percent spike recovery and percent "true" value of known check standards,
and RPD of duplicates / replicates are included in Section 3.8, Analytical Procedures. Note that tabulated values

are not always attamable. Instances may anse where high sample concentrations, nonhomogeneity of samples,
;

or matnx interferences preclude achievement of target detection limi% or oder quality control critena. In such |
mstances the contractor wdl report reasons for deviations from these detection limits or noncompliance with
quality control entena.

Table 3-2 lists the quahty control samples that wdl be collected in the field. Numencal goals for QA
Lobjecuves are hsted m Tables 3-3 and 3-4
l

L5 SAMPLING PROCEDURES

3.5.1 Samphng Protocol
i

Measurement of Water Level and Well Volume

ne depth to water will be measured in all wells before any purging at the site begins. These should be
measured within a 2-hour penod to insure that water levels used to determine direction of groundwater flow are ;
not affected by dynanues m the bedrock aquifer. The water level measurement will be made with a calibrated
electne tape to the nearest 0.01 foot. The end of the tape will be weighted with a stainless steel rod. He
electne tape and attached weight will be thoroughly nnsed three times with em;nesual distilled water after each
well measurement and allowed to air-dry completely before use. Measurements will be taken with a Solinst

;
electne tape dedicated to the monitor wells.

,

ne top of the 2 inch casmg inside the guard pipe will be always used as the reference measunng point.
nese measurements wdl be. recorded on a purFe volume calculation sheet (discussed in Section 3.6.1.2) and
compared to previous measurements for abnormalities.
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| IABLE 3 2
| bowBER OF CA/QC SAMPLES
,

Analysis Dup t ic at e/ R ept ? c a t e Trio Blank Eosirrent Blan6
!

VOC one duplicate / event one per day / cooler none ( i f us ing dedic at ed
j equipnent , otherwise 1/ event)

I @enots one duptstate/ event na none (if using dedicated
equipent, otherwise 1/ event)

10X four replicates / event na none (if using dedicated 'i
equi pren t , otherwise 1/ event)

pesticides, herbicides one duplicate / event na none (if using dedicated
equipment, otherwise 1/ event) |

coliform batteria one duplicate / event na none (if using dedicated

equirsent, otherwise 1/ event)

cyanide one duplicate / event na none (if using dedicateo

equipent , otherwise 1/ event)

radiological one duplicate / event na none (if using dedicated
equipnent, otherwise 1/ event)

attrionia, nitrate one duplicate / event na none (if using dedicated
equipment, otherwise 1/ event)

TOC four rep'.icates na none (if using dedicated
equipment, otherwise 1/ event)

fluoride, chloride, turbidity, one duptteste/ event na none (if using dedicated
sulfate equipement, otherwise 1/ event)

metals one duplicate / event na none (if using dedicated

equipnent, otherwise 1/ event)

Note: pH - 4 replicates
conductivity - 4 replicates

?

APM:91t001:016:BP,
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TABLE 3-3 '

FIELD MEASUREMENTS, INSTRUMEtiT CALIBRATION PROCEDURES AND PRECISION

Field Measurement .Lnstrument Calibration Procedure Precision

Water pil pil Meter pli 4.0 Buf fer Solutions iO.1 pil unit

Water Level Survey Electric tape NA 0.1 ft i

Specific Conductance Conductivity kcl Reference Solution S= 150
Meter umhos/cm every

4 hours

Water Temperature Reference to Mercury 0.1*C
(Surface) Mercury

Thermometer

|

!

>

APM:91:001:016:BP
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Dedicated pumps have been installed with their intakes set several inches above the bottom of the wells in
order to obtain a sufficient amount of water sample. These pumps are too wide to allow the total depth of the |

well to be sounded. In the event that fines from the aquifer accumulate at the bottom of the well and clog the I
pump intake, or if the pump and tubing are removed for repair, the dedicated equipment will be placed in a I

'
large polyethylene bag and the total depth will be measured by sounding with a decontaminated electne tape.
The total depth wdl be measured from the top of the well casing and compared with the original total depth
listed on the purge volume calculation sheet. If a significant amount of fines have accumulated in the well, they
will be removed with a decontarmnated bailer before re-installation of the pump.

Pure ne Static Water

Dedicated posiuve-gas-displacement bladder pumps (*Well Wizards") will be installed in all of the shallow
bedrock wells. Due to the use of a gasoline-powered engme, precautions will be necessary to prevent ,

'

contarrunstma of equipment and samples. The engine and gasoline container will be segregated from other
equipment durmg transport. Engineer exhaust will be directed away and downwind from the well. Work
gloves wdl be worn when fueling or adjusting the engine and will be removed before handling sampling

'

equipment and contamers. Latex surgical gloves will be used to handle sample containers.

Pressure hoses will be connected in line from the oil-less compressor to the control box, then to the well
head mpple. Maximum purge rate will typically be 0.6 gallmin after adjusting controls for pump pressurization
and vent cycles. He discharge tube will run to a five gallon bucket to measure the volumes purged and the
actual purge volume will be recorded on the field data sheet, ne tilled bucket will be poured onto the ground
at least 10 feet away and downslope from the well. Fluid appearance and odor will also be noted.

Samrie CoHectinn
,

Three Held measurements will be made at each sample point after purging: pH, specific conductance and
,

temperature. A separate bottle or beaker wdl be used to contain the water during measurement or to decant the
sample mio the instrument reservoir. These bottles may be reused, but wdl be thoroughly rmsed with distilled
water and allowed to dry completely after each use, then rinsed thoroughly with sample water before use.
Duphcate field measurements wdl be taken penodically to insure consistency of data and instrument reliability.
Four replicate measurements of pH and specific conductance will be taken in accordance with the prescribed
samphng schedule.

Pumpmg rates wdl be reduced to less than 100 ml per minute before collecting samples to preclude aeration,
splashmg and over-611ing of bottles. Sample bottles will be filled directly from the discharge tube with minimal
air contact and without allowmg the sampimg equipment or fingers to contact the inside of the bottles. Caps
wdl be kept m hand while filling bottles. Sample containers will be filled in the same sequence for every well,
m the followmg order: VOC, phenols TOX, pesticides, herbicides, coliform bacteria, cyanide, radiological,
ammonia, mtrate, TOC, fluonde, chloride, turbidity, sulfate and metals. The unfiltered metal samples will be
collected before the filtered matenals so that no containers will be filled after the disposable in-line filter is
used.

3.5.2 Sample Handline

Sample containers and preservation methods are presented in Table 3-5.

( PH719.EP 3-17 August 2,1991
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TABLE 3-5: GROU"DWATER SAMPLE COtiTAltlER IllFORMATIOt1

ho. of Containers ha. of Containers total ko. of total ha. ut total wo, of
Per Well Per Welt Containers Containers Containers

ist teor upgradient 1st veer Downgr edient 1st Year S emi - amus t AnnualContainers * Preservettves Analysis Grote s (2 Wetts) (9 Wetts + otpticate) (8tt Wetts) (All Wells) (All Wetts)

CLASS:

40 at vista voc t 3 3 6 + 30 = 36

4 01. anber - N2$04 phenols it 1 1 2 + 10 = 12 1 = 12 * 12

240 at arter 10x ill 8 2 16 + 20 = 36 2a4a 12 = V6 2a 4 a 12 * Y6
-

(10x replicates)
(inct. replic.) ( e rs t . r epl ic . )

1 Qt. amber urpre s , pesticides, i 1 1 2 + 10 = 12herbicides

.

POLYETHYLENE:

sterilized-unpres. cotiform bacterie I 1 1 2 + 10 = 12
4 os. - NaOH cyanide ( 1 1 2 + 10 = 12
1 Cet - HNO3 radiological I 1 1 2 + 10 = 12
1 Ot. - M2504 amonia, nitrate. I, I, 4 1 8 + 10 = 18 4 a 12 = 48 4a 12 = 48TOC 11 (10C replicates)

(inct. replic.) (inct. replic.)

1 ot. - tapreserved flouride, chloride. I.I, 1 1 2 + 10 = 12 1 a 12 = 12 1 a 12 = 12turbidity, sulfate 11. II
(turbidity only)

1 Ot. - Nuo3 ene t e t s I, il 2 2 4 + 20 = 24 1a 12 = 12(fittered I unfitt.) (filtered & unfitt.)

8Plab(02
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3.6 SAMPLE CUSTODY

- 3.6.1 Field Operations

This section desenbes standard operating procedures for sample identification and chain-of-custody to be ;

utihzed for all field activities. The purpose of these procedures is to ensure that the quality of the samples is
mamtamed dunng their collection, transportation, and storage through analysis. All chain-of-custody
requirements comply with standard operatmg procedures indicated in USEPA sample-handling protocol.

Sample identification documents must be carefully prepared so that sample identification and chain-of-
custody can be mamtained and sample disposition controlled. Sample identification documents include:

o Daily logs;
Purging and sample record;o
Sample Analysis Request Sheets;o

Sample label;o

Custody seals; ando
o Chain-of-custody records.

,

3.6.1.1 Daily I ocs

Daily logs and :hta forms are necessary to provide sufficient data and observations to enable participants to
reconstruct events that occurred dunng the project. All daily logs will be kept in a bound notebook and
consecutively numbered. All entnes will be made in waterproof ink, dated, and signed. Sampling data will be
recorded in the sampling record. Corrections will be made according to the procedures given at the end of this
sOClion.

The Site Log is the responsibility of the site team leader and will include a complete summary of the day's
activity at the site.

*The sampling record will include:

Name of person makmg entry (signature).o
o Names of samplersitatle,

Levels of personnel protection:o

- Level of protection onginally used;
- Changes in protection, if required; and
- Reasons for changes.

o Documentation on samples taken, including:
- Samphng location and depth station numbers;
- Samphng date and time, sampling personnel; ,

- Type of sample (grab, composite, etc.); i

- Sample matnx; and
- Preservation.

o On-site measurement data.
o Field observations and remarks.
o Weather conditions, wind direction, etc.
o Unusual circumstances or difficulties.

Initials of person recording the information.o

PH719.BP 3-19 August 2,1991
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3.6.1.2 Purrine and Sample Record |

As prevmusly stated, three field measurements will be made at each sample point: pH, specific conductance,
and temperature. The results from these measurements, m addition to a water level measurement, will be
recorded on a purging and sample record which is included in Appendix A of the ' Groundwater Monitoring
Plan" Any problerns encountered during sampimg, such as equipment malfuncuon, unusual well response to
pumpmg, etc., will be noted directly on the 6 eld forms.

1

A purge volume calculation sheet, contamed in Appendix A of the ' Groundwater Monitoring Plan *, will be !

used to calculate and record the purge volumes required for each well. Depth to water will be subtracted from ]
the total well depth listed on the sheet, and the result multiplied by the conversion factor for well casing size to '

obtam the gallons of water m the well. At least three well volumes are purged unless the wellis pumped dry.
In that case, which is not anticipated, the well will be allowed to recover up to 24 hours before sampling.

3.6.1.3 Sample Analvsis Reauest Sheet

A sample analysis request sheet will accompany each sample and will be filled out at the time of sample
filtratmn and preservation. On the sheet, the number of sample containers and any preservatives will be noted,
along with the analyses to be performed. The sheet also lists the site name, sample identified, company name,
name of sample collector, and data nd time of sample collection. A space on the lab sheet is provided for any.

,

unusual circumstances of which the lab should be advised.

3.6.1.4 Sample identification

A field codmg system will be used to identify each sample obtained during the sampling program. This
codmg system will provide a tracking record to allow retneval of information about a particular sample and
assure that each sample is properly identified.

O 3.6.1.5 Sample Labels
i

Each sample will be labeled, chemically preserved and sealed immediately after collection. To minimize
handimg of sample contamers. labels will be filled out pnor to sample collection. The sample label will be
tilled out using waterproof ink and will be firmly affixed to the sample containers. 'Re sample label will give
the following mformation:

o Site 1.D.
Samplmg Pointo

'
o Date/ Time
o Sampler

Type of Preservarmno

Analysis parameterso

3.6.1.6 Field Custody Procedures

The pnmary objective of the chain-of-custody procedures is to provide an accurate wntten or computerized
record that can be used to trace the possession and handling of a sample from collection to completion of all
required analyses. A sample is in custody if it is:

o In someone's physic possession;
o In someone's view;

locked up; or -|o

Kept m a secured area that is restncted to authorized personnel.o

s
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Appropnate field custody procedures include the following:

As few persons as possible should handle samples.o

Sample bottles will be obtained precleaned by the laboratory or an approved retail source. Coolers oro
boxes contaming cleaned bottles should be scaled with a custody tape seal during transport to the field
or while in storage pnot to use.

The sample collector is personally responsible for the care and custody of samples collected until theyo
are transferred to another person or dispatched properly under chain-of-custody rules. p

t

The sample collector will record sample data in the field log book.o ,

The site team leader will determine whether proper custody procedures were followed during the fieldo

work and decide if additional samples are required.

3.6.1.7 Custody Seals

Custody seats are preprinted adhesive-backed seals with security slots designed to break if the seals are
disturbed. Sample shippmg contamers (coolers, cardboard boxes, etc., as appropriate) are sealed in as many
places as necessary to ensure secunty. Seals must be signed and dated before use.

3.6.1.8 Chain-of-Custodv Record '

The chain-of-custody record must be fully completed at least in duplicate by the field technician who has
been designated by the project manager as responsible for sample shipment to the appropnate laboratory for
analysis. In addition. if samples are known to require rapid turnaround in the laboratory because of project
time constramts or analytical concerns (e.g., extraction time or sample retention period limitations, etc.), the

'person completing the cham-of-custody record should note these constraints in the " Remarks * section of the
custody record.

3.6.1.9 Transfer of Custodv and Shiriment

The coolers in which the samples are packed must be accompanied by a chain-of-custody record. Wheno

transfernng samples, the mdividuals relinquishing and receiving them must sign, date, and note the -
time on the cham-of-custody record This record documents sample custody transfer.

Samples must be dispatched to the laboratory for analysis with a separate chain-of-custody record |o
accompanying each shipment. Shipping containers must be sealed with custody seals for shipment to
the laboratory. The method of shipment, name of courier, and other pertment information are entered
in the " Remarks * section of the chain-of-custody record.

,

All shipments must be accompamed by the chain-of-custody record identifying their contents. "I12eo

ongmal record accompames the shipment. The other copies are distributed appropriately to the site
team leader and project manager.

if sent by m:ul, the package is registered with return receipt requested. If sent by common carrier, a 'o
bill of ladmg is used. Freight bills, Postal Service receipts, and bills of lading are retained as part of
the permanent documentation. Samples will not be shipped on Friday to insure that there is no chance
of samples bemg held in-route over a weekend.
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3.6.1.10 Corrections to Documentation

O ~~

As with any data logbooks no pages will be removed for any reason. If corrections are necessary, these
must be made by drawmg a single Ime through the original entry (so that the original entry can still be read) !
and wnimg the corrected entry alongside. The correction must be initialed and dated. Most corrected errors

i

wdl require a footnote explaining the correction.

Sampline Forms and Samnline Record

As previously stated, all sample identincation tags, chain-of- custody records, and other forms must be
wntten m waterproof ink. None of these documents are to be destroyed or thrown away, even if they are
illegible or contain inaccuracies that require a replacement document.

.

If an error is made on a document assigned to one individual, that individual may make corrections simply
by crossing a line through the error and entering the corrected information. The incorrect information should
not be obliterated. Any subsequent error discovered on a document should be corrected by the person who
made the entry. All corrections must be initialed and dated.

3.6.2 LABORATORY OPERATIONS
.

A designated sample custodian accepts custody of the shipped samples and verifies that the sample
identification number matches that on the chain-of-custody (c-o-c) record. Pertinent information as to shipment,
pickup, and couner is entered in the ' Remarks" section. The custodian then enters the sample identification
number and other information into the laboratory sample tracking system. The custodian will then place each
sample in the proper secure storage area. When samples are requested by a technician for sample preparation

I and/or analysis, the custodian will relmquish the samples to the technician usmg proper logging out procedures.
Upon retum of the samples, proper logging in procedures will be followed, and the custodian will retum the
samples to the proper secure storage area.

Upon receipt at the laboratory, the custodian must check that custody seals on boxes are intact. Strapping
tape should be placed over the seals to ensure that seals are not accidentally broken dunng shipment.

3.6.3 SAMPLE IIANDLING, PACKAGING, AND SIIIPPING

The transportation and handlinp of samples must be accomplished in a manner that not only protects the
mtegnty of the sample, but also prevents any dernmental effects due to the possible hazardous nature of
samples. Regulations for packagmg, marking, labeling, and shipping hazardous materials are promulgated by
the United States Department of Transportation (DOT) in 49 CFR 171 through 177.

All chain of-custody requirements must comply with standard operating procedures in the USEPA sample
handling protocol.

Prepared samples sent to contract laboratones will be packaged in Multi-Purpose Bio-Mailers (Fisher
Catalogue No. I10676-19. Dry ice-Styrene Container Mailer) of equivalent shipment. U-tec freezer packs
(Fisher Catalogue No. 03-528-1) or equivalent are pre-chilled and packaged with samples in each mailer.
Vernuculite or equivalent inert material will be used to fill the void spaces and stabilize bottles in the shipping
contamer. Mailers will be sent out by UPS Ovemight freight service which picks up daily at the facility.
Samples will not be shipped on Friday to insure that there is no chance of samples beiig held in-route over a
weekend.
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Shirrine Contamers

Shippmg contamers are to be custody-sealed for shipment as appropriate. The container custody seal will
consist of filament tape wrapped around the package at least twice and custody seals affixed in such a way that
access to the contamer can be gained only by cuttmg the filament tape and breakmg a seal.

Field personnel will make arrangements for transportation of samples to the laboratcry. When custody is ,

relmquished to a shipper, field personnel will telephone the laboratory custodian to inform him of the expected
time of arnval of the sample shipment and to advise him of any time constraints on sample analysis. Samples
will be retained by the laboratory for 30 days after the final report is submitted.

Markinc and labeline

Use abbreviations only where specified,o

The words *This End Up" or "This Side Up* must be clearly printed on the top of the outer package.o

Upward pointmg arrows should be placed on the sides of the package. The words " Laboratory +

Samples * should also be printed on the top of the package.

Alter a sample contamer has been sealed, two chain-of.cunoay seat will be placed on the container,o

one on the front and one on the back. The seals are protecte> frorr accidental damage by placing
strappmg tape over them.

in addition, the coolers must also be labeled and placarded in accordance with DOT regulations ifo
shippmg medium mi high hazard samples.

3.7 CAllBR ATION PRC 'JRES AND FREOUENCY

All instruments and equipment used during sampling and laboratory analysis will be operated, calibrated,
and mamtamed accordmg to the manufacturer's guidelines and recommendations as well as criteria set forth in
the applicable analytical methodology references. Operation, calibrauon, and maintenance will be performed by

,

personnel properly tramed in these procedures. Documentation of all routine and special maintenance and
calibrat on mformauon will be mamtained in an appropriate logbook or reference file, and will be available on ,

*

request.

The followmg sections include brief desenprions of calibration procedures for major laboratory instruments
which are to be used for analysis (unless equivalent instruments are substituted). It is understood that all
proculures are applicable to equivalent instruments, with the appropriate changes, if these equivalent

'

instruments are substituted for those named below.

!
'

Laboratory capabilities will be initially demonstrated for instrument and reagent / standards performance as
well as accuracy and precision of analytical methodology. Brief desenptions of calibration procedures for major
instrument types follow. Again, equivalent procedures will be used if equivalent instruments are substituted.

'
Table 3-6 summan:es equipment calibration procedures, including calibration frequency, that may be used for
sample analysis. -

,

;

'
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TA8tE 3 6
$UwMARY OF CALJBR ATION RE9J1REwENTS

I ns t rtrent /E q;f prent
to be Calibrated Group Calibration Technitrie Calibretion Freesency Accept ance t imitj

Gas ChromatograrA/ GC/MS Initial 3 or 5-psint staMard curve Daily aruffor as needed 35D 120%
Mass Spectrometer Calibration Check deity D $20%

Standard / Continuing Calibration
Standard

Gas Chromatograph GC For CLP Testing Linearity standard every R50 110%
Establish linearity, breakdown and 72 hours, cettbration
retention time windows, run deity standards at the 1 Breakdown <20%
quantitation standards begiming, end, and every

10 samples, breakdown Cat ibrat ion standard RF <15%
standard every ten of initial Run for
sanpt es quantitation and <20% for

confirmation run

for Non-CLP Testim Daily aM/or as needed RSD <10%
inittet 3 point standard curve daily RSD <15%
Continuing Callbration Standard

Total Organic Carbon Gen. Chem. Calibration with three single Daily 210% of true value
inje-tions of a KMP standard

Total Organic Matogen Len. Chem. Calibration with three single Daily 25% of true value blank
injections of a 10X standard Method average <1.0 un
blanks in duplicate

pH Meter Gen. Chem. Bracket pH value using concercially Daily t0.05 units
prepared buffers

CoMuctivity Meter Gen. Chem. Calibration with a single KCL Daity EPA reference solution
reference solution observed. True value +251

Infrared Gen. Chem. Standard curve generated using 5 Daily Coefficient of correlation
Spectrophotometer concentrations of std. using a 1 cm nust be greater than 0.95

cell and 3 concentrations of std.
using a 2 cm cett

IV, Vl1 Gen. Chem. Standard curve generated from 5 Daily Coefficient of correlation
standards and a blank must be greater than 0.95

Technicon Auto- Gen. Chem. Standard curve generated using 4 or Daily Coefficient of correlation
Anatyrer more atendards and a blank (method must be greater than 0.95

specific)-
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TABLE 3 6 (Continued)
SUMMARY OF CALIBRATION REQUl#EPEasis

i ns t rtrent /Equipwnt

to be Calibrated Grote Calibration lechnicpse Cattbration Frequency Acceptance limits

irductively coupled Metals Profile spectrometer. Calibration Daily $10% of true value
Plasma

'

with a single stardard and blank

Spectrophotometer

Calibration verification Every 10 sanptes 110% of true value

Irdeperdent check sanple Every 10 sam tes 210% of true value

,

K
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3.7.1 FIELD INSTRUMENTATION i

l i

( Photoionizer ;w

Static or dynamic gas generation systems can be utilized for calibration of the instrument. A number of such
systems for generatmg test atmospheres for various gases have been desenbed by G.O. Nelson in " Controlled
Test Atmospheres," Ann Arbor Science Publishers Ann Arbor, Michigan (1971).

He most convement packages for calibration are the non-toxic analyzed gas mixtures available from the
manufacturer in pressunzed containers. |

P

A rapid procedure for calibration involves bringing the probe and readout in close proximity to the
cahbration Fas, cracking the valve on the tank and checking the instrument reading. This provides a useful spot

'

.

check for the instrument.

The recommended and most accurate procedure for calibration of the instrument from a pressurized container
is to connect one side of a "T" to the pressurized container of calibration gas, another side of the "T* to a
rotameter, and the third side of the *T* directly to the 8-inch extension to the photoionization probe. He valve
of the pressunzed contamer is cracked until a slight flow is indicated on the rotameter. The instrument draws in
the volume of sample required for detection, and the flow in the rotameter indicates an excess of sample. He
span pot is adjusted so that the instrument is reading the exact value of the calibration gas. (If the instrument
span settmg is changed, the mstrument should be tumed back to the standby position and the electronic zero
should be readjusted, if necessary.)

Calibration with toxic gases should be performed in a hood since the photoionization detector is a non-
destructive analyzer. He cahbration gas should be prepared in the same matrix (air, nitrogen, hydrogen, etc.)
in wiuch it is to be measured, otherwise an inaccurate reading may be obtained. He increased response which
is seen in oxygen free gases can be attnbuted to a reduction in the quenching of ions by oxygen (actually O ). 'e

k and is typical of any ionization detector. He quenching effect of oxygen is constant from about 10% O to
2

2

very high levels.

If a Fas standard prepared in nitrogen is to be used for measurements in air, fill a 0.5- or 1-liter bag with '

the standard, then add 50 or 100 cc of pure oxygen to bring the level to 10-12%. Any error between this value
and 20% oxygen is quite small. If the sample to be measured is in nitrogen, standards should be prepared in
mirogen. -

Conductance. Temperature. and t,H Tester
,

;

Temperature and conductance instruments are factory calibrated. Temperature accuracy can be checked ;

against an NTIS certified thermometer prior to field use, if necessary. Conductance accuracy may be checked
with a solution of known conductance and recalibration can be instituted, as necessary.

To recabbrate conductance add standard solution to cup, discard, and refill. Repeat procedure until the
digital display mdicates the same value twice in a row. Adjust the potentiometer until the display indicates the
known value of conductance. '

To standardize the pH electrode and meter, place the pH electrode in the 7.0 buffer bottle. Adjust the
*ZERO* potentiometer on the tester so that the display indicates 7.00. |

Then place the pH electrode in the 4.0 or 10.0 buffer bottle (depending on where you expect the actual i

measurement to be). Adjust the " SLOPE" potentiometer on the tester so that the display indicates the value of
the buffer chosen. Measure the pH using the third buffer. Record the results in the notebook.
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Note: There is interaction between the "ZERO" and " SLOPE" adjustments, so the procedure should be
repeated several times.

Do not subject the pH electrode to frecung temperatures.

Rinse the electrode in distilled water when going from one buffer to another. When not in use the cap
should be kept on the electrode. Keeping the cotton in the cap moist will keep the electrode ready to use. !

"

Moisten the cotton frequently (once a week, usually).

3.7.2 LABORATORY INSTRUMENTATION
t

Laboratory capabilities will be initially demonstrated for instrument and reagent / standards performance as
well as accuracy and precision of analytical methodology. Brief descriptions of calibration procedures for major
mstrument types follow. Again, equivalent procedures will be used if equivalent instruments are substituted.

Gas ChromatocranhvNass Spectrometry

All GC/MS instruments have been calibrated at five different concentration levels for analytes of interest,
usmg the procedures outlined in SW-846, Test Methods for Evaluating Solid Waste. Third Edition, revised
November,1986. Compounds selected as System Performance Check Compounds (SPCCs) must show a
tmtumum mean response factor (specified) for the initial calibration to be considered valid. Compounds selected
as Calibration Check Compounds (CCCs) must show a Relative Standard Deviation (RSD) for response factors
less than a specified amount for the calibration to be considered valid. "Diis calibration can be utilized as long '

as it can be demonstrated to remain valid. On a daily basis, the instrument is hardware-tuned using either
bromonuorobenzene (BFB) for volatile analytes. or decafluorotriphenyl-phosphine (DFTPP) for semi-volatile
analytes. Mass spectral peaks must conform both in mass numbers and relative intensity to USEPA's

_
requirements before analysis can proceed.

Followmg a successful tune, the initial five-point calibration is verified by a single mid-range standard.
SPCCs and CCCs are used to check response factors for adequacy and consistency against required limits before
analytes can proceed.

A successful cahbration venfication is followed by a method blank analysis. All target analytes (with the '

exception of common laboratory solvents) must be below target detection limit before analysis can proceed.

Plasma Emiuion Snectronhotometrv !

The calibration is set using a high range standard (typically 1,000 ppb) for all target analytes at the start of ;

an analytical run. Standards at (typically) 500 ppb are run to check linearity within specified limits for each !

element. If found necessary, a high level check standard (typically 10.000 ppb) will be run to verify high range '

lineanty.

Atomic Absorntion Snectronhotometry !

The AAS unit is typically cahbrated at three points for furnace metals. A lineanty of 0.995 or better
confirms cahbration. A check standard (USEPA-supplied or traceable) is used to verify calibration and must !

read within the USEPA specified limits before the instrument is used for analysis. All furnace metal umples
are mjected twice and spiked infurnace (typically at the 25-ppb level) to check for matrix effects. Samples
showing mainx depression of signal are diluted to remove matrix effects.
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TOX Analysis-

The MCI TOX 10 Analyzer is calibrated daily by utilizing a 500 ppb halogen standard (pentachlorophenol).
The percent recovery of the standard must be within the range of 95-105 %. Each sample is analyzed in
duphcate. One spike sample, spiked with 25 ppb of the haloFen standard, is analyzed for every ten samples.
The relative percent difference between duplicates must not exceed 20%; spike recovery must be in the range of
80-120%. The detection limit for the MCI TOX 10 Analyzer is 15 pg/L.

Metals bv ICP I

A calibration curve of three standards is run daily, prior to the analysis of the samples. The calibration
curve must have a correlation coefficient of 0.995 or greater. Afterwards, a single standard is run every ten ,

samples. The apparent concentration of this standard must lie within 10 percent of the true concentration.
Standards are prepared by diluting commercially available solutions. The concentrations of the commercial
standards are checkmi quarterly against an EPA or NTIS check solution.

Colonmetne Analysis

Cyarude falls into this category. A calibration curve of at least three standards is prepared daily. The "

correlation coefficient of the curve must be 0.995 or greater.

3.8 AN ALYTICAL PROCEDURES
.

Presented herem are the detection limits and quality control critens for the analytical program. However. ''

mstances may anse where high sample concentrations, non-homogeneity of samples, or matrix interferences
preclude achieving the detection limits of associated quality control criteria. In such instances, the reasons for
deviations from these detection limits or noncompliance with quality control criteria will be reported.

r

3.8.1 ANALYTICAL PROCEDURES AND QA OBJECTIVES TABLE ,

Table 3-7 lists all analyses expected to be performed by the laboratory for this project. For each analysis, |
we hst:

o Parameter name: i

o Reference and method numbers; -

o A bnef desenption of the method;
The matnx applicable to that method: ando

o The detection limit.

Methodology references contain specific QC criteria associated with the particular methods. These specific :

requirements include calibration, runing, and QC samples and are desenbed in detail within the methods. Daily
performance tests and demonstration of precision and accuracy are required.

3.9 D ATA REDUCTION. VALIDATION. AND REPORTING

i

QA/QC requirements will be strictly adhered to during sampling and analytical work. All data generated
'

will be reviewed by comparing and interpreting results from chromatograms (responses, stability of retention
times), accurar.y (mean percent recovery of spiked samples), and precision (reproducibility of results). Refer to
Section 3.10 for detailed discussion of QA/QC protocol.

I
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1ABLE 3-7
ANALYTICAL DETECT!DN LIMITS AND METHODS

METP00 DETECTION LIM 115
U.S. EPA

Chemical Constituent Approved Method * Matrin (S/W) Brief Description of Metho3 Water LE2L1 Soil ("9/k92

Acetonitrite 8240 S/W Purge and Trap, GC/MS 300 400
Acrytonitrite 8240 S/W Purge end Trap, GC/MS 300 400
Ammonia 5-350.1 W fitration 200 --

Arsenic 7060 S/W Furnace AA 5 500
Bar ltrn 6010 S/W ICP 10 500
Cadmium 7131 S/W ICP 10 500
Chromium 7190 S/W ICP 20 1000
Cyanide 9010 S/W Spectrophometric 5 0.05
Fluoride 5-340.2 W Colorimetric 100 --

Lead 7421 S/W Furnace AA 50 2500
Mercury 7470 S/W Cold vapor- Liquid 5 250
Nitrate 9200 W Spectrophotometer 100
Selenium 7740 S/W Furnace AA 5 500
Silver 7760 S/W TCP 10 500
Endrin 8080 W GC 0.1 0.2
Lindane 8080 W GC 0.5 0.1
Methoxychlor 8080 W GC 0.5 1

Tom aphene 8080 W GC 1 2

2,4-0 8080 W GC .5 .1
2,4-5-TP Silven 8080 W GC .5 .1
Radium 9315 W -- -- --

Gross Alpha 9310 W -- -- --

Gross Beta 9310 W -- -- --

Collform Bacteria 9131 W - -- --

Turbidity 5-180.1 W -- -- --

Chloride 9252 W Titrimetric, Mercuric Nitrate 2000 --

Iron 7380 W ICP 50 2500
Manganese 7460 W Direct Aspiration, AA 10 500
Phenots 9066 W Calorinetric 10 1

Sodium 6010 W ICP $000 --

Sulfate 9038 W Turbidimetric 2000**

pH 9040 W Electrometric -- --

Specific conductance 9050 W Wheatstone Bridge -- --

Total organic Carbon 9060 W Infrared or Flame Ionization 1000 --

Totat organic 9020 W Carbon adsorption, -- --

Halogen microc oul omet ric- t i t rat ion 10 --

detector

SW 846, third edition, Novenber 1986*

** Practicat Quantification Limit
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All calculations and data manipulations are included in the appropriate methodology references. Control

g charts and calibration curves will be used to review the data and identify outlying results. Prior to the

j subnussion of the report to the client, all data will be evaluated for precision, accuracy, and completeness.
Sections 3.4. 3.S, and 3.13 of this document melude some of the QC enteria to be utilized in the data validation :
process.

Data storage and documentauon will be maintained using logbooks and data sheets that will be kept on file.
Analytical and field QC will be documented and included in the report. The central file will be maintained for
the sampimg and analytical effort for a period of five years after the final report is issued.

Complete evaluation of the analytical data requires that the data be reported completely and correctly. The
followmg mfonnat on is required for complete evaluation of the analytical data and will be reported separately:

!

Dates the samples were collected in the field;o

o Extraction and analysis dates for all the samples;
Applicable holding times for each analysis; ando

Analysis dates for laboratory QC samples.o

Repnns will be reviewed by the laboratory supervisor, the QA officer, laboratory manager and/or director,
and the project manager. Analytical reports will contain a data tabulation including results and supponing QC
mformauon will be provided. Raw data will be available for later inspection, if required, and maintained in the
control job file.

3.10 INTERN AL OUALITY CONTROL CHECKS

QC data are necessary to determine precision and accuracy and to demonstrate the absence ofinterferences
and/or contammanon of glass. ware and reagents. bboratory basal QC will comprise at least 10% of each data j

set generated and will consist of standards, replicates, spikes, and blanks. Depending upon the panicular
method used, QC may be more ngorous, but at a minimum, one spike or replicate per 10 samples and one
method blank per 20 samples or run, whichever is greater, will be utilized for every analytical run. Field
duplicates and field blanks will be analyzed by the laboratory as samples and will not necessanly be identified
to the laboratory as duplicates or blanks. For each matnx, field duplicates will be provided at a rate of one per
20 samples collected. Field blanks, routine field, and rinseate blanks will be provided at a rate of one per 20
samples collected for each parameter group, whichever is greater. Trip blanks will be provided at a rate of one
per day ard will be analyzed for volatile components only.

Calculanons will be performed for recovenes and standard deviations along with review of retention timea,
response factors, chromatograms, calibration, tuning, and all other QC information generated. All QC data,
meludmg split samples, will be documented in the site logbook. QC records will be retained and results
reported with sample data.

3.10.1 BLANK SAMPLES

Blank samples are analyzed in order to assess possible contamination from the field and/or laboratory so that
corrective measures may be taken, if necessary. Blank samples are discussed in the following sub-sections:
Field Blanks and bboratory Blanks.

3.10.1.1 Field Blanks

Vanous types of blanks are used to check the cleanliness of field handling methods. The following types of
blanks may be used: the trip blank. the routine field blank, the field equipment blank. They are analyzed in the
laboratory as samples, and their purpose h to assess the sampling and transport procedures as possible sources
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of sample contammation. Field staff may add blanks if field circumstances are such that they consider normal
~

procedures are not sufficient to prevent or control sample contammation, or at the direction of the pmject
manager. Rigorous documentation of all blanks in the site logbooks is mandatory.

Routine Field Blanks or bottle blanks are blank samples prepared in the field to access ambient fieldo

conditions. They will be prepared by filing empty sample containers with deionized water and any
necessary preservatives. They will be handled like a sample and shipped to the laboratory for analysis.

Trip Blanks are similar to routine field blanks with the exception that they are not exposed to fieldo

conditions. Their analytical results give the overall level of contamination from everything except
ambient field conditions. One trip blank will be collected with every batch of water samples for
volatile organic analysis. Each trip blank will be prepared by filling a 40-ml vial with deionized water
pnor to the sampimg tnp, transported to the site, handled like a sample, and returned to the laboratory
for analysis without being opened in the field.

Field Equipment Blanks are blank samples (sometimes called transfer blanks or nnseate blanks)o

designed to demonstrate that sampling equipment has been properly prepared and cleaned before field
use, and that cleaning procedures between samples are sufficient to minimize cross contamination. If a
sampling team is fanuliar with a particular site, they may be able to predict which areas or samples are
hkely to have the highest concentration of contaminants. Unless other constraints apply, these samples
should be taken last to avoid excessive contamination of sampling equipment.

3.10.1.2 Laboratory Blanks

In addition to field blank samples, three types of blanks routinely analyzed in the laboratory are calibration
blanks, method blanks, and reagent blanks. Method blanks and reagent blanks are used to assess laboratory
procedures as possible sources of sample contamination. Calibration blanks establish the analytical baseline ,
agamst which all other blanks are measured.

Method Blanks are laboratory blanks that correspond to the first step in sample preparation and as such,o
provide a check on contamination resulting from sample preparation and measurement activities.
Method blanks for water and soil samples consist of deionized water which is subjected to the entire
sample procedure as appropnate for the analytical method being utilized.

Reagent / Solvent Blanks are closely related to method blanks, but they do not incorporate all sampleo

preparation matenals and analytical reagents in one sample. When a method blank reveals significant
contanunatmn. one or more reagent blanks are prepared and analyzed to identify the source of
contarnmation. These reagent blanks are then subjected to the entire sample procedure as appmpriate
for the analytical method being utilized.

Calibration Blanks consist of pure reafent matnx and are used to zero an instrument's response to theo

level of analytes m the pure reagent matrix. They do not provide a direct indication of the types,
sources, or levels of contamination, but they establish the analytical baseline.

3.10.2 FIELD DUPLICATES

Field duplicate samples consist of a set of two samples collected independently at a sampling location during
a smgle sampimg event. In some instances the field duplicate can be a blind duplicate, i.e., indistinguishable
from other analytical samples so that personnel performing the analyses are not able to determine which samplea
are field duphcates. Field duplicates are designed to assess the consistency of the overall sampling and
analytical system.
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3.10.3 LABORATORY REPLICATESk.
'

Laboratory replicate samples are aliquots of a single sample that is split on arrival at the laboratory or upon
analysis. Laboratory replicate samples may be made if no field duplicate samples are provided by the field
samphng team: however, their purposes are not always interchangeable. Significant differences between
laboratory rephcate samples are generally due to analytical technique, whereas significant differences in field
dupbcate samples may be due to a variety of reasons.

3.10.4 CALIBRATION STANDARDS

A calibration standard is prepared in the laboratory by dissolving a known amount of a pure compound in an
appropnate matnx. The final concentration calculated from the known quantities is the true value of the
standard. The results obtained frotn these standards are used to generate a standard curve and thereby quantitate
the compound in the environmental sample. A minimum of three calibration standards will be us:d to generate
a standard curve for all analyses.

3.10.5 CHECK STANDARD ,

A check standard is prepared in the same manner as a calibration standard or may be obtained from USEPA.
The final concentration calculated from the known quantities is the 'true" value of the standard. The important
difference in a check standard is that it is not carried through the same process used for the environmental
samples, but is analyzed without digestion or extraction. A check standard result is used to validate an existing
concentration cahbration standard file or calibration curve. The check standard can provide information on the
accuracy of the mstrumental analytical method indepe.edent of vanous sample matrices.

3.10.6 SPIKE SAMPLE

'

A sample spake is prepared by adding to an environmental sampic (before extraction or digestion), a known
amount of pure compound of the same type that is to be assayed for in the environmental sample. These spikes
simulate the backgcound and interferences found in the actual samples and the calculated percent recovery of the
spike is taken as a measure of the accuracy of the total analytical method. When there is no change in volume
due to the sptke, it is calculated as follows:

M R = 100 (0-X)
T

Where: %R = Percent recoveryt

0= Meesured value of analyte,
6

X= Measured value of analyte concentration in the sample before the spike is added; and

T = Quantity of added sptke.

Tolerance limits for acceptable percent recovery are established in the methodology references and presented
in Section 3.10 of this document,

,
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3,10.7 INTERNAL STANDARD

An internal standard is prepared by adding a known amount of pure compound to the environmental sample;
the compound selected is not one expected to be found in the sample, but is similar in nature to the compound
of mterest. Internal standards are added to the environmental sampic just pnor to analysis. (Note: Internal
standards and surrogate spikes are different compounds. The internal standard is for quantification purposes
usmg the relative response tactor surrogate spikes todicate the percent recovery and, therefore, the efficiency of
the methodology.)

3.10.8 M ATRIX SPlKE/ DUPLICATE
.

Aliquots are made in the laboratory of the same sample and each aliquot is treated exactly the same
throughout the analytical method. Spikes are added at approximately 10 times the method detection limit. He
relative percent difference (RPD) between the values of the matrix spike and matrix spike duplicate, as
calculated below. is taken as a measure of the precision of the analytical method:

RPD = LQ, - DJ x 100
(D, + D:)/2

e

Where: RPD = Relative percent difference:

D, = First sample value; and

D: = Second sample value (duplicate).

In general. the tolerance limit for RPDs between laboratory duplicates should not exceed 20% for validation
,

in homogeneous samples. Refer to Section 3.8 for entena on RPDs. Acceptable RPDs may vary depending on
actual levels.

3.10.9 QUALITY CONTROL CHECK SAMPLES

InorFanic and orgame control check samples are available from USEPA free of charge and are used as a
means of evaluatmg ana.vtical techmques of the analyst.

3.10.10 LABORATORY CONTROL STANDARDS

Laboratory Control Standards (LCS) are aliquots of organic-free or deionize water to which known amounts
of analyte have been added. ney are subjected to the sample preparation extraction procedure and analyzed as
samples. The stock solutions used for LCS are purchased or prepared independently of calibration standards. ,

ne LCS recovery tests the function of analytical methods or equipment.

LCS are prepared and analyzed on a daily basis and at a frequency of one per ten samples if more than ten
samples are sun in a given bunch.

He laboratory computer generates a call for LCS every ten samples logged in for a particular determination.
he true value and recovered concentration are archived and retrievable for statistical analysis. Laboratory
control limits are calculated when 20 data pomts become available. Specific laboratory control procedures are |

as follows: -
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^ Volatile Orcanies j

e l

For everv ten samples analyzed, a method blank, a duplicate, and a spike are included as part of the j
analytical batch. A surrogate and an intemal standard are added to each sample in order to monitor purging '

efficiency and instrument operation.

Metal Analms
,

Most metal analyses are done by one of two techniques: graphite furnace atomic absorption, .
spectrophotometry or inductively coupled argon plasma emission spectropbotometry (ICP). All sample
digestions follow EPA or Standard Methods prescribed procedures. One daily method blank for every ten
samples is run for each element. One duplicate and one spiked sample are analyzed for every ten samples.

.

When the concentration of the metal is being determined exceeds the highest standard, the sample is diluted
so it falls within the range of calibration. AS daily laboratory control standard is run for all metals. He
accuracy of the analysis of metals in soil is checked annually by analyzing a NTIS reference material such as

*

SRM No.1646. an estuanne sedirnent. ,

Colonmerne. Titrimerne. Gravimetrie. Ion Chromatocraph. and Potentiometric Analyses

Chemical analyses which fall into these categories must be analyzed along with at least one method blank per
every ten samples. Sample duplicates and sample spikes are also prepared and analyzed every ten samples.

Control standards or matenals, currently used by the laboratory are either prepared in-house from high
punty stanmg matenals or are purchased as standard concentrates. He laboratory also uses comparability
spikes made from EPA WP and WS senes standards. The best laboratory control standards are those materials
traceable to EPA or NTIS.(.-
3.10.11 CONTROL LIMITS

iMinimal control firmts for each analytical method have been established by the U.S. EPA (SW-846, Third
Edition). Table 3-8 presents a summary of the internal quality control procedures for each analytical method to
be used for this project.

3.11 PERFORM ANCE AND SYSTEM AUDITS

,

Performance and system audits include careful evaluation of both field and laboratory QC. System audits
;

are performed on a regularly scheduled basis dunng the lifetime of the project to deternune the accuracy of the ~

_

raeasurement systems.

System audits will be performed through duplicate sampling in the field and issuing the laboratory blind
samples. Split samples may be provided and will be documented. Blind samples will be amdyzed by the
laboratory utdizing appropnate analytical methodology and results reported with sample data.

Laboratory audits are of two types-external and internal. External audits are carried out by such certifying -
agencies as USEPA, the American Industrial flygiene Association, and major industrial clients. These external
audits are specific to the needs of the individual agency or client, but all include reviews of analytical
capabilities and procedures; chain-of<ustody procedurest documentation control; quality control and quality

;

assurance: and laboratory orgamzation. All include analysis of blind samples for performance evaluation. hey |

are, therefore, a vital and objective element of the laboratory QA program.
i

l
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TABLE 3 8

SUMMARY OF INTERNAL QUAlliY CONTROL PROCf.DURES

Analytical Method Perameter Custity Control Check F requenc y Acceptance criteria Corrective Action

F?GD OllALITY CN TROL

5-350.1 Amonia Duplicate One every 20 field within 10% sane
samles

5-340.2 Fluoride
Equipnent blank One per samting No corpounds should Same

9200 Nitrate equipment every 20 be detected
field sa mtes5-180.1 Turbidity

LA8 QUALITY CM IROL
9252 ChIoride

Calibration curve (4 pt) Each batch 0.995 > Correlation Recalibrate
9066 Phenois

Midpoint standard Every 10 samtes within 20% of Reanatyre blank or qualify results
9038 sulfate expected value

FIELD QUAll!Y CDNTROL

0080 Pesticides / Duplicate one every 20 field within 10% Review analysis and sam ling
Herbicides sagtes methodology to determine if

additional samples should t>e
collected or qualify the results

EqufFnent blank one per samling no ccepmis should Review analysis and sam ling
equipment every 20 be detected methodology to determine if
fletd samples additional samles should be

collected or qualify the results

LAB QUALITY CDNTROL

Instrunent Performance - every 72 hours DDT retention time Rerun or qualify results
'

3.0 point calibration >12 min; total
curve breakdown of DDT is

520%

calibration blank one every 20 sa mles nothing detected Reanalyze or qualify results

midpoint standard one every 10 sa gtes < 10% relative Resnatyre or qualify results
standard deviation

APM:91:001:016:SP

t
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8 Intemal audits of laboratory functional groups take place at regular intervals. A QA officer will audit a

O ~
laboratory by reviewing the analytical logbooks for the period since the previous audit and preparing a report to
laboratory management listing discrepancies from acceptable procedures. Follow-up action by managernent may
melude sample reanalysis; an amended report to a client if necessary; and retraining of offenders.' ;

The project manager and QA officer will create a schedule ind institute a program for regular system and
performance audits. Field and laboratory audits will be performed during the project sampling and analytical
activities. The field audits will be performed by the health and safety of ficer and the laboratory audits by the
corporate QA officer.

t

3.12 PREVFNTIVF _M AINTENANCE

All laboratory and field instruments and equipment used for sample analysis will be maintained under service
agreements with the manufacturers and will be serviced and maintained only by qualified personnel. All
repairs, adjustments, and calibrations will be documented in an appropriate logbook or data sheet that will be ;
kept on file.

A stock of spare pans and consumables for all analytical equipment will be maintained. In addition, a
sufficient redundancy of equipment items to allow for a reasonable level of equipment failure should also be
mamtamed. .

,

|- 3.13 PROCEDURES USED TO ASSESS DATA PRECISION. ACCURACY. AND COMPLETENESS
( r

Performance of the following calculations will be documented and included in the QC section.

3.13.1 FORMULAS

3.13.1.1 A ccuracy

Accuracy is the difference between an average value and the 'true" value when the latter is known or
assumed. The term ' accuracy * is normally used interthangeably with " percent recovery " and describes either
recovery of a known amount of analyte (spike) added to a sample of known value, or recovery of a synthetic '

standard of known value.

% Recovery = 100 x SSR - SR
(spike) SA

,

Where: SSR = Spike sample results:

SR = Sample result; and
i

SA = Spike added.

% Recovery = 100 x Observed Value
(standard) True Value '

NOTE: The uruts for the concentrations of spikes, samples, and observed and true values vary based on the
' analysis. However, they are typically pg/L or mg/L for water samples and pg/kg or mg/kg for soil samples.
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Averace

The average (or anthmetic mean) of a set of 'N' values is the sum of the values divided by "N": . |

N
I Xi i

1 !X = 1. =

N

3.13.1.2 Precision

Relative to the data from a single test procedure, precision is the degree of mutual agreement among '

individual measurements made under presenbed conditions. An estimate of standard devir. tic:: is normally used |

to describe the precision of a method.

Standard Deviation Estimate: Standard deviation estimate is the most widely used measure to describe the
dispersion of a set of data.

Normally X + SD will include 68%, and X + 2SD will include about 95%, of the data from a study.

N
(SD) = E d-X)2

i=1 N-1

Relative Standard Deviation (RSD): The estimate of precision of a senes of replicate measurements will
usually be expressed as the relative standard deviation (RSD):

RSD = SD x 100%
X

,

Relative Percent Difference (RPD): A measure of the difference between two samples assumed to be
identical through dividing (splitting) an original sample, analyzing each portion, identifying the values of the
first replicate (X,) and that of the second replicate (X,), and dividing the difference by the mean (X) of X and

. i

Xp

RPD = X, - X, x 100

X

3.13.1.3 Comrileteness

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the
total amount expected to be obtained under normal conditions. The goal of is to achieve 100% completeness,
however, a 95 % completeness figure is usually required for a particular analysis and overall project objective.

Completeness for each parameter is calculated as:

Completeness = Number of successful analyses x 100
Number of requested analyses

.

.
*

9

I
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3.13.2 CONTROL LIMITS

Control limits are developed by the laboratory based on historical data. Prior to awarding a contract to
perform the analysis for the project, the laboratory will submit laboratory control limits based on historical data
to the QA Project Officer.

3,14 CORRECT 1VE ACTION

Corrective actions can be initiated as a result of performance and system audits, laboratory and interfield
companson studies, data validation, and/or a QA program audit. They may also be required as a result of a
request from BP. All corrective action necessary to resolve an analytical problem's will be taken. Success or
failure of BP-requested corrective actions will be reported to BP with an estimate of effect on data quality, if
any.

Corrective actions may include altenng procedures in the field, conducting subsequent audits, or modifying
laboratory protocol. Time and type of corrective action, if needed, will depend on the severity of the problem
and relative overall project importance. The project manager is responsible for initiating corrective action and
the laboratory manager / director or the team leader is responsible for its implementatior_.

Precision and accuracy will be regularly tracked by the analytical staff to determme unacceptable results and
to evaluate and implement corrective actions. Precision and accuracy enteria for all analyses are listed in

,

Section 3.4 of this QAPjP, and laboratory supervisors and QA/QC staff will evaluate analytical data against the
accompanying quality control data for validity. Corrective actions may include, but are not limited to, re-

'

calibration of instruments using freshly prepared calibration standards; replacement of lots of solvent or other
reagents that give unacceptable blank values; additional training of laboratory personnel; or reassignment, if
necessary. Corrective actions in many cases may have to be defmed as the need arises.

If substantial corrective action is required or if serious QA problems are encountered BP will be notified by
phone and in wnting as soon as possible. All corrective action will be implemented and documented after
notification of BP.

3.15 OUALITY ASSURANCE REPORTS

Upon completion of a project sampling effort, analytical and QC data will be included in a comprehensive
report that summanzes the work and provides a data evaluation. A discussion of the validity of the results in
the context of QA/QC procedures will be made, as well as a summation of all QA/QC activity.

Serious analytical problems wial be reported to BP. Time and type of corrective action, if needed, will
depend on the seventy of the problem and relative overall project importance. Corrective actions may include
altenng procedures in the field, conducting an audit, or modifying laboratory protocol. All corrective action
will be implemented after notification of BP.

b

.
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/(,) 4.0 SOLIDIFICATION / STABILIZATION

In order to be considered suitable for disposal, the stabilized sludge must meet performance standards for
aconfined compressive strength (50 psi or greater within 28 days determined by ASTM D 2166), permeability
(less than 10-6 cm/sec determmed by SW-846 Method 9100), and teachability of hazardous constituents
(standard Vanes with constituent).

The treated sludge must be tested in the field to ensure that it meets the performance standards listed above.
It was determmed that the treated sludge would be tested for only one of the performance parameters based on
the assumption that all the standards would be satisfied if one standard is met.

Compressive strength was chosen to be the parameter representative of the performance of the stabilized sludge.

As previously stated, the treated sludge must exhibit a 28-day compressive strength of at least 50 psi. A
field test that is indicative of compressive strength is the pocet penetrometer test. A pocket penetrometer test
will be performed on representative composite smales obtained from every 8- or 10-hour shift at intervals of
two days, five days, ten days, fifteen days, tw 4 lays, and twenty-eight days. As soon as a penetrometer
readmg equivalent to 50 psi compressive strer . .utained, testing will stop.

In order for pocket penetrometer readi' 'e used as indicators of compressive strength, correlations<

betwmn the two values must be establishe.. Iraially, the 48-hour penetrometer readings obtained as part of the
laboratory stabilization / solidification study c.ay be used. He 48-bour penetrometer test result obtained in the '

laboratory for each sludge binder mixture is presented in the following table:

48-HOUR SET STRENGTHS
POND (twi)

Celite 505
Burn 600
V-1 760
Deepwell 505

,

Six cylinders of the sludge binder mixture will be cast every ten shifts and compressive strength will be
measured at the intervals cited above (i.e., two days, five days, ten days, fifteen days, twenty days, and twenty-
eight days). A correlation factor will be developed by comparing the compressive strength results to the pocket
penetrometer readings obtained at the same time interval.

Copies of all stabilization / solidification quality control test results will be sent to OEPA on a weekly basis.

|
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5.0 COMPAcrED CLAY LAYERS ;
,

5.1 INTRODUCTION

This section addresses the quahty assurance for the installation of compacted clay layers used in the contamment
of liquids and solids. Inspection and documentation activities will be performed by a BP inspector. Engineer
or his desi nated representative will visit site at least once per week to verify that proper QA procedures areF
being followed. ,

5.2 PRECONSTRUCTION

5.2.1 MATERIALS

Verify on the basis of test data that all proposed materials have all of the characteristics listed below to be
acceptable for use as compacted clay on this project. Complete borrow source checklist (Form 5-1 in Appendix
A).

Are from approved borrow sources or from required project excavation.a.

Ib. Classified according to ASTM D 2487 as CL or CH.

Contam at least 60-percent fines (minus No. 200 sieve size).c.

d. llave a liquid limit greater than 25 percent and a plasticity index greater than 10 but less than 40.

e. H-ve no more than 10 percent gravel-size particles, with a maximum particle rize of less than 2 inches.

f. Are free of organic matter and debris and are not contaminated,

g. Can be prepared so as to have a maximum nominal clod size of 2 inches before placement for
compaction.

h. Are within the specified moisture range to allow adequate compaction.

4i. Have a hydraulic conductivity of 1.0 x 10 cm/sec or less per EPA Method SW 846, (Falling Head
Method) when compacted to optimum moisture and density.

5.2.2 SOURCE INSPECTION

,

Inspect source to verify sufficient quantity. Soil that displays characteristics that vary from the previously tested
and accepted soil are not acceptable for use as compacted clay. '

5.2.3 SOURCE IDENTIFICATION

Assign a source identification number consisting of the material type as set forth in the speci5 cations and a ;
sequential number (i.e.. B-3). This number should be used on all records regarding the material.

PII719.BP 5-1 September 14,1991
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5.3 CONSTRUCTION
.(

~

5.3.1 COMPACTED CLAY LAYER IDENTIFICATION |

A compacted clay layer is constructed of matenal acceptable for use as compacted clay as previously described j

in this section. The compacted clay layers exist in all locations noted as " compacted clay" on the drawings for i

this project. Specifically, they are located in both the liner system and the cover system.

Each lift is to be desigrated by the coordinates of the comers of the lift and the elevation of the top and bottom.
Rese data are to be provided by the contractor using appropriate surveying techniques.

5.3.2 COMPACTED CLAY LAYER PLACEMENT

Immediately pnor to installation of the designed compacted clay layer, observe the supporting surface. Where
soft, unstable or otherwise unsuitable material is encountered at supporting surface, after approval by the owner, ;

or his designated representative, corrective measures as directed by the engineer will be taken. The integrity of
the underlying matenals is the responsibility of the contractor and are to be verified by the inspector. ,

5.3.3 CONSTRUCTION OBSERVATION

5.3.3.1 Laver Placement

Throughout construction of the compacted clay layer, observe the layer materials to ensure and document the
stems listed below are performed by the contractor. Complete lift checklist (Form 5-2 in Appendix A) on each
lift. For continuous fill operation. a separate checklist must be prepared for each lift.

Adequate scanfication of the surface of the previous lift.a.

b. Removal of roots, rocks, rubbish, or off-spec soil from the layer material.
,

c. Identification of changes in soil characteristics necessitating additional laboratory testing or a change in
constraction specifications.

r

d. Adequate spreading of layer material to obtain complete coverage and the specified loose lift thickness.

Adequate clod size reduction of layer material to no more than 2 inches.e.

f. Adequate spreading and incorporation of water to obtain full penetration through clods and uniform
distnbution of the specified water content.

:
i

g. Adjustment of water content by adding water or working with disks and harrows.

h. Prevention of significant water loss and desiccation cracking before and after compaction.

5.3.3.2 byer Comnaetion

Throughout construction of the compacted clay layer, observe the compaction process to ensure and document
the items listed below are performed. Complete lift checklist (Fonn 5-2 in Appendix A) daily for work
performed on each lift.

Unifornuty of coverage by compaction equipment, especially at compacted fill edges, in equipmenta.

turnaround areas, and at the tops and bottoms of slopes.

PH719.BP 5-2 September 14, 1991_s ,
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b. Consistent achievement of the specified soil density, wa:er content, and permeability throughout each
completed lift based on test data furnished by contractor's testing agency.

n
Repair of penetrations or holes resulting from the use of density or moisture probes.c.

d. Adequate lying together of replaced and undisturbed sections of the layer.

Use of methods sufficient to tie liner lifts together,e.

f. Timely placement of protective covers to prevent desiccation of layer material, between the installation
of lifts or after completion of the layer.

g. Prevention of accidental damage of installed portions of the layer by equipment traffic.

5.3.3.3 In-Situ Testine

Verify that m situ testing is performed in accordance with specifications and that test results are in the
i

acceptable range.

5.4 POSTCONSTRUCTION

When final lift is placed, inspector will have contractor provide final surveyed location and elevation of surface
and venfy that surface is at paper location and is free of cracks and surface drainage. '

As construction proceeds. all field logs and contractor submittals will be reviewed by the engineer, or his
designated representative, to assure the quae *y control program is properly implemented. A copy of each
document will be made and kept on file until the project is complete. Upon completion. all files will be stored
in the company's archives for the duration of the warranty. The originals will be forwarded to BP Chemicals.

,

-!
!

L

,
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6.0 GEOMEMBRANE 1lNER INSTALLATIONg)t
V 6.1 INTRODUCTION '

This section addresses the QA/QC for the installation of High Density Polyethylene (HDPE) geomembrane used
m the contamment of liquids and solids.

6.2 OUALITY CONTROL

6.2.1 M ATERIALS

6.2.1.1 Resin

A first quality resm will be used in the manufacture of the geomembrane. The resin will be designed and
manufactured specifically for the intended purpose. The resin will meet the specifications presented in the
followmg table. All test results must be recorded on Form No. I contained in Appendix A or on other forms
approved for the project.

TEST TESTING -i
SPECIFICATION METHOD FRFOUENCY STANDARD

specific gravity ASTM D792 1/ batch 0.93
melt index ASTM D1238 1/ batch 0.3g/10 min
low temperature ASTM 746 1/ batch -112' F
bnttleness Procedure B

6.2.1.2 HDPE Geomembrane Material

The geomembrane rnatenal to be used shall be of HDPE and 60-mil or 100-nul in thickness. He geomembrane
sheet manufacturer shall ensure that the geomembrane used for the project is of high quality by subjecting the
geomembrane to performance tests at regular intervals. He table below lists the appropnate tests, test methods,
frequency of testmg. and nummum standards. All test results must be recorded on Form No. 2 contained in
Appendix A or on other forms approved for the project.

TESTING MINIMUM MINIMUM
SPECIFICATION FREOUENCY STANDARD STANDARD

Thickness (ASTM D 1593) Min. 25/ roll 60 mils 100 mils

Minimum tensile properties
(ASTM D 638) 1/10,000 S.F.

Tensile strength at break 240 lbs/in 400 lbs/in
Tensile strength at yield 140 lbs/in 240 lbs/in
Elongation at break 700 % 700 %

Elongation at yield 13 % 13 %

Dimensional stability
(ASTM D 1204) 1/ day 12% i 2%

f

PH719.BP 61 September 13, 1991

i



Maximum carbon black content
(ASTM D 1603) 1/ day 2.5 % 2.5 %

,

Environmer.tal stress cracking
(mm) (ASTM D 1693) !/ week 1500 hrs 1500 hrs

Puncture resistance (FTMS 101C-2065) 1/10,000 S.F. 80 lbs 130 lbs

6.2.1.3 Weldine Matenals

All welding nuterial shall be of a type recommended and supplied by the manufacturer and shall be d'elivered in
the onginal sealed contamers each with an mdelible label bearing the brand name, manufacturer's mark number,
and directions for use.

The welding eqmpment shall be capable of contmuously monitormg and controlling the temperature of the zone
of contact where the machine is actually fusing the lining material so as to ensure that changes in environmental
conditions will not affect the integnty of the weld.

All clamps, chps, bolts, nuts, and other fasteners used to secure the liner around each appurtenance shall have a
hfe span equal to or exceeding the liner or those recommended for use by the manufacturer.

6.2.2 GEOMEMBRANE INSTALLATION

6.2.2.1 Panel Identification

A panel is the unit area of geomembrane which is to be sealed in the field: i.e., a field panel is a roll or a
portion of roll cut in the tield. At the time of installation, the Contractor Supervisor will assign an
" identification code" (number or letter-number) to each field panel consistent with the layout drawings. He
field panel identification code shall be as simple and logical as possible.

/ .2.2.2 Geomembrane Placement

immediately pnor to mstallation of the designed geomembrane liner, the clay surface shall be observed by the
Centractor and Engineer. The decision to repair cracks, if any, shall be made by BP Chemicals or their
represe ative. He subgrade shall be walked by Contractor and BP Chemicals or their representative forjoint
approval. The Contractor or Subcontractor performing liner installation will sign acceptance of the surface -
condition t,f the subgrade. The integnty of the underlying soils is the responsibility of the Contractor.

6.2.3 GEOMEMBRANE WELDING

Welding is not to be conducted during any precipitation, in the presence of excessive moisture (e.g., fog, dew),
in an area of ponded water, or m the presence of excessive wind without the use of wind barriers. Welding is
to be conducted with ambient temperatures between 34'F and 105'F. Welding may be performed at
temperatures below 34'F if the ambient temperature above the liner is artificially heated, provided the liner is
not damaged.

Prior to welding seams the weld type, welding machine number, and the welders name are to be recorded in
daily logs. De welder is to identify on the daily logs if the weld is original or a repair (see Form No. 2 in
Appendix B).

e

(
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6.2.4 FIELD TESTING |

6.2.4.1 Start-Un Te<tme

A test stnp per welding machme will be made at the start of each welding period. A welding period is defined
as, at a mimmum, a four hour period of welding operations. This typically corresponds to the moming and

'atternoon. The test stnp will be 4 feet in length by 2 feet in width with the seam centered lengthwise. The test
sinp will be cut m half with regards to length. One half will be given to the client and the other half will be
te.sted m peel, ne sample will have three 6-mch by 1-inch coupons cut from it. Test description is as follows:

Peel Test

ne overlapped portion of the coupon will be pulled 180 degrees from the top portion of the coupon. The
coupon will be pulled using a tensiometer. A pass is defined as film tearing bond (i.e. sheet material tears with
no damage to the weld). A failure is defined as the searn peeling.

- 6.2.4.2 Non-Destructive Seam Continuity Testine

A!! fielJ seams will be tested over their entire length using vacuum test methods, air pressure testing or other
approved methods. The purpose of the nondestructive tests is to ensure the continuity of the seam. All field
seam testmg is to be camed out as work progresses and is not to be left to the end of all the field sammg.
Vacuum testmg and air pressure testmg equipment and procedures are presented in the following sections. '

6.2.4.2.1 Vacuum Testing

Foumment

,

A vacuum box assembly consisting of a rigid housing, a transparent viewmg window, a soft neoprt;neo

gasket attached to the bottom, prot hole or valve assembly, and a gauge to indicate chamber vacuum;

A steel vacuum tank and pump assembly equipped with a prer.sure controller and pipe connections;o

A rubber pressure / vacuum hose with fittings and connections;o

A bucket and wide brush or spray assembly;o
,

o A soapy solution;
1

Procedure

Energize the vacuum pump and reduce the tank pressure to approximately 5 psi (10 inches of Hg.)o
gauge; ;

i

Wet a stnp of geomembrane approximately 12 inches by 48 inches (0.3 m Ly 1.2 m) with the soapyo
solutmn;

;

o Place the box over the wetted area;

Close the bleed valve and open the vacuum valve; 'o

Ensure that a leak tight seal is created;o
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For a period of approximately 5 to 10 seconds, examine the geomembrane through the viewing windowo
for the presence of soap bubbles;

if no bubble appears after 10 to 15 seconds, close the vacuum valve and open the bleed valve, move3 o

the box over the next adjoining area with a minimum 4 inches (75 mm) overlap, and repeat the process;

All areas where soap bubbles appear shall be marked and repaired;o
i

Vacuum tests are to be recorded on daily field reports.o

6.2.4 2.2 Air Pressure Testing (Double Fusion Seam)

Eamriment

An air pump (manual or motor driven) equipped with pressure gauge capable of generating ando

sustainmg a pressure between 25 and 30 psi (160 and 200 kPa);

!

| A rubber hose with fittings and connections;o
1'

A sharp hollow needle, or other approved pressure feed device.o

Procedure

|
| o Seal both ends of the seam to be tested;
1

| /

| insert needle or other approved pressure feed device into the tunnel created by the fusion weld;o

Energize the air pump to a pressure between 25 and 30 psi (160 and 200 kPa), close valve, and sustaano
pressure for approximately two nunutes;

if loss of pressure exceeds 2 psi (15 kPa), or does not stabilize, locate faulty area and repair;o
,

1

Remove needle or other approved pressure feed device and seal;o

Record air pressure test results on daily field reports.o

6.2.4.3 Destructive Testine

At a minimum of every 500 linear feet of field seam, destivetive seam testing is to be completed. Testing
procedures for the destructive testing methods are as follows:

A test stnp, 54 inches m length by 12 inches in width, will be removed.o

Three 6-inch by 1-inch samples will be tested in peel with a manual tensiometer immediately (see Formo
No. 2 in Appendix B).

I The Contractor will keep 12 inches, give the QA/QC Engineer 12 inches for 3rd party testing and giveo

BP Chenucals 12 indes to store in their archives.
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As required, the Contractor's portion will be tested by their pessonnel in accordance with the.
o

following:

i
Seam strength ASTM D3083 100% of sheet yield strength

Peel adhesion ASTM D413 Film tearing bond

50 coupons 6 inches by 1-inch per sample are to be tested (see Table 1 in Appendix C).o

!

All areas that have been destructively tested will be repaired with patches and welded by the extrusiono

method and vacuum tested (See Form No. 3 in Appendix B).
,

6.2.5 REPA!R -

,

6.2.5.1 Identification

All welded areas and non-welded areas will be visually inspected for irregularities, blisters, abnormalities,
defects. etc. The project supervisor will locate and record the location of all damages (see Form No. 3 in

'Appendix B).

6.2.5.2 Verification ,

i
All repairs will be made as follows: r

- Prior to repairs. a test strip will be tnade and tested as in Section 6.2.4.

( - All damages will be repaired by the extrusion welding method.

- All patches will be nondestructively tested.
,

- All repairs will be recorded and located on the as-built drawings (see Form No. 3 in Appendix B).

6.2.6 GENERAL PROCEDURES I

.!
Transportation: All geomembrane rolls will be packaged and shipped under the manufacturer's supervision. i
Care will be taken to avoid damage of the rolls.

Delivery: No geomembrane rolls will be shipped until all required submittals have been received by the client.
To avoid damage all rolls will be unloaded using nylon straps and proper equipment, such as forklifts, front end
loaders, etc.

On-Site Storage: All geomembrane rolls will be stored in a staging area protected from grease, dirt, punctures,
moisture, mechanical abrasions and heat.

On. Site Handling: All geomembrane rolls will be transported form the staging area to the construction area
using nylon straps and proper equipment, such as forklifts, front end loaders, etc.

Anchor Trench: 'llie anchor trench will be excavated to the lines and grades shown in the design drawings.
Excavation will not exceed the amount to be lined in two (2) days. The anchor trench will be compacted as per -
the technical specification.
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Bolting: All bolting will be done as per details in the design drawings. All batten strips will be visually
inspected to assure compression of the neoprene gasketing. All batten strips will be tapped in the center '

between two bolts, with a ballpeen hammer. A high pitched ringing sound indicates proper pressure between 1

the stnp and the gasket. A low pitched sound indicates a lack of pressure between the strip and the gasket. All ,

anchor bolts are to be re-checked for tightness using a standard ratchet assembly.

Layout Drawings: Layout drawings will be made and submitted to the client prior to start-up of constmetion. *

All layout drawings will be stnctly adhered to. No changes will be made unless agreed to by the client. 7

Panel Placement:
,

- ne equipment used in handling the Feomembrane shall not cause any damage to the gwmembrane.

- He equipment used in handling the geomembrane shall not damage the sub-base.
i

- Persons working on the geomembrane shall not smoke, wear damaging shoes or involve themselves in
,

activities that may damage the geomembrane.

- All edges of the geemembrane will S properly weighted to avoid uplift due to wind.

- Traffic across the geomembrane will be minimized. All areas exposed to traffic will be protected by a
rmnimum one (1) foot of soil cover. >

;

- All damages will be recorded and located on the as-built drawings.

,
- All damages will be repaired in accordance with the quality assurance / quality control specification.

- Geomembrane panels will not be placed in excessive winds.

6.2.7 FIELD WELDING j
.

6.2.7.1 Gmeral Conditions |

In general, seams should be oriented parallel to the line of maximum slope; i.e., oriented along, not across, the :
slope. In comers and odd-shaped geometric locations, the number of seams should be minimized. No !

"

honzontal seam should be less than 5 feet (1.5 m) from the toe of the slope or areas of potential stress
concentrations unless otherwise authorized.

,

All seams will have a seam number that corresponds with the panel numbers. Seam numbers will be derived
from the combination of the two panel numbers that are to be welded together.

All seams will have minimum overlap of 4 inches (100 mm) for fusion welding and 3 inches (75 mm) for
extmsion welding. -

All seams will be free of dirt, moisture, grease or any foreign substance. |

|
All seams that are to be extrusion-welded will be cleaned of oxidation. This will be done by using a hand
gnnder with 80-gnt sanding discs. Care will be taken as not to damage the geomembane.
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[ *Fishmouths" or wnnkles at the seam overlaps shall be cut along the ridge of the wrinkle in order to achieve a
k flat overlap. The cut "fishmouths' or wrinkles shall be seamed and any portion where the overlap is inadequate

shall then be patched with an oval or round patch of the same geomembrane extending a minimum of 6 inches |
'

beyond the cut in all directions.

If an extrusion welder is stopped for longer than one mmute. it will be pur;ed to remove heat-degraded
e x trudate.

All fusion welded seams must extend to the outside edge of panels.

1

All fusion welded "T" seams (i.e. the result of geomembrane panels placed perpendicular to each other) will be ,

double welded. De extrusion process will be used for the second weld.

All extrudate rod will be free of dirt, dry and protected from damage.
P

6.2.7.2 Weldine Ecuinment

All welding machmes will undergo a regular mamtenance program. If the project exceeds three months in
length, weldmg machines are to be sent back to the shop for mamtenance. All welding machines will be
accompamed by parts for repairs on site. All project are to be equipped with an extra welding machme in case
of a major breakdown.

Extrusion Process: All extruders will be equipped with temperature gauges at the barrel and the nozzle. These
temperature gauges will be momtored hourly to assure the proper temperatures are maintamed. All extntders
will be equipped with a pre-heat assembly. He pre-heat assembly will be equipped with a temperature gauge.
The pre-beat assembly will be monitored with the extrusion process. .

Fusion Process: ne apparatus will be an automated vehicular-mounted device. All fusion welders will be
equipped with a temperature gauge at the wedge. The temperature will be monitored hourly to assure the
proper temperature is mamtained.

Hot Air Process: The apparatus will be an automated vehicular-mounted device. All hot air welders will be
equipped with a temperature gauge with the capability to monitor the temperature of the air. He temperature
will be momtored hourly to assure the proper temperature is maintained.

Electne generators: All generators will be placed on a smooth base to avoid damage to the Ecomembrane. The
generator will have a minimum wattage of IOkw per welder.

The electne cable used to operate the welding machines will be no longer than 150 feet and be of no.10 gauge.

Dere will be at least one spare welding machine for every three (3) welding crews.

6.2.8 GEOMEMBRANE ACCEPTANCE

At vanous stages of the project the Contractor will submit to the client the following information:

- Qualifications
- Resumes of key personnel
- Manufacturer's resin cenification |

- Mill Certificates for manufacture of membranes

.

Daily checklists-

PH719,BP 6-7 September 13, 1991-

l
i

1

1
|



I

|
1

Records of field welding-
i

- Damage and repairs report
Field weld samples and stan up test samoles-

- Daily Field Reports
- Subgrade acceptance forms
- Contractor's warranty
- As-built drawings out! ming

o Panellayout
'

o Seam layout
o location of repairs

6.3 OUALITY ASSURANCE

6.3.1 SUBMITTALS FROM RESIN AND GEOMEMBRANE MANUFACTURER

All project specific information regarding the properties of the resin and geomembrane sheets will be reviewed
by the project manager or the designated representative. The resin geomembrane snanufacturers must submit
sampling procedares, sampling frequency, testing methods and test results. Any materials not conforming to the
specifications will be rejected. All acceptable results will be forwarded to the client and a copy held on file
until the completion of the project. Upon completion of the project, the file will be stored in the company's
archives for the duration of the warranty.

6.3.1.1 Reacirements of Resin Sunnliers and Membrane Manufacturers

Prior to Bid, the Manufacturer shall supply the following to the Contractor:

~( - A list of at least 15 projects totaling a minimum of 10 million square feet.

- Copy of the quality control program for membrane manufacture.

- Information of daily production capacity.

- Certification that the material to be manufactured will meet the specifications.

After Contract Award, the Manufacturer shall supply the following to the Contractor:

- Subauttals from resin supplier reporting results of required testing (see Section 6.2.1).

- Production date of resin.

- Statement that no reclaimed polymer was added to resin.
.

Submittals from Feomembrane manufacturer reporting results of required testing (see Section 6.2.1.2).-

6.3.2 FIELD LOGS AND DOCUMENTATION

Daily field logs will be kept by the Contractor Supervisor. All daily logs will be submitted to the Engineer or i

representative at the beginning of each week. The logs will be reviewed by the managing personnel to follow
the day's events. (production, meetings, unique problems, etc.) (see Appendix B).

|

|
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As production advances, all documents in Appendix B will be completed. All documents will be reviewed by
the project manager or the designated representative to assure the quality control program is properly
implemented. A copy of each document will be made and kept on file until the project is complete. Upon
completion all files will be stored in the compariy's archives for the duration of the warranty. The originals will
be forwarded to the client.

6.3.3 REQUIREMENTS FOR FIELD PERSONNEL |
,

All field supervisors will have a minimum of five (S) years experience as a supervisor in various fields of
construction.

,

A welder will be classified as a Master Welder only after he/she has successfully welded a minimum of five (S)
nullion square feet of geomembrane.

>

All apprentice welders will undergo the following training before being allowed to weld on site: I

- A senes of lectures on the importance of quality.

- A senes of lectures an the different types of welding techniques. i

- Successfully weld several thousand square feet of geomembrane.

6.4 GENER AL PROCEDURES

Layout Drawing:

Prior to start up of construction, a plan drawing will be prepared. The drawing will outline the following: |

- Panel layout
- Seam Layout
- Details of anchor trench and drilling and bolting to structures and pipe.

Pre-Bid Submittals

Prior to submitting proposal, Contractor will supply the following:

- Qualifications
- Personnel Resumes

*

Project List Outlining-

o Project location
o Client referral |

o Type of matenal I

o Application i

- Sample warranty )
- Welding and testing description

|
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( ) Post-Bid Submittals
-s,

After award of the contract, Centractor will supply the following:

- Quality Control / Quality Assurance Manual
- layout drawings as cu''ined above
- Manufacturer's submittal.
- Subgrade acceptance certification

Pre-Construction Meetine

Prior to stan-up of construction, a meeting will be held at the site or at a location decided by the client. At a
nunimum, the meetmg will be attended by a Contractor representative, the design engineer, the quahty
control / quality assurance engineer and a representative of the client. The purpose of the meeting is to:

- Review responsibilities
- Review authorities
- Establish proper communications

Review time schedule
- Review methods of operations
- Present and review geomembrane layout drawings

-~
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7.0 LEAK DETECTION AND LEACHATE COLLECTION SYSTEMg
\
'' 7.1 INTRODUCTION

l
This secten addresses the quality assurance for the installation of the leak detection and leachate collection J

systems used in the containment of liquids and solids.

7.2 PRECONSTRUCTION

7.2.1 MATERIALS

Verify that the contractor has submitted the items listed below.

Manufacturer's certificates for the geosynthetic materials in accordance with project specifications,a.

and as listed below in this section.
9

b. Product data on pipe underdrains and accessories in accordance with project specifications, and as
listed below in this section.

Borrow matenal test reports in accordance with project specifications, and as listed in Section 5.0c.
" Compacted Clay layers," of this document.

7.2.1.1 HDPE Geomembrane

Venfy for the underlying geomembrane material, that documentation of satisfactory installation is complete in
accordance with the requirements presented in Section 6.0 "Geomembrane Liner installation" of this document.

7.2.1.2 Geonet

Designate locations on rolls from which samples are to be taken. Verify on the basis of test data furnished by
contractor that the geonet matenal is first quality high density polyethylene (HDPE) resin and at a minimum has
the properties hsted below. Complete geonet material checklist (Form 7-1 in Appendix A) for each batch of
matenal furmshed.

SPECIFICATION STANDARD , TESTING FREOUENCY
,

1. Melt Index (ASTM D 1238) 1.1 g/10 min 1/ batch of resin

2. Density (ASTM D 1505) 0/93 g/cc 1/ batch of resin

3. Carlen Black Content (%)
(ASTM D 1603) 2 to 3 % 1/ batch of resin

4. Standard Crush Strength (min)
(ASTM D 1621) 7000 psf 1/ batch of resin

5. Transnussivity (ASTM D 4716-87)' 10 gal / min /ft (see note 2) 1/10,000 ft:
5 gal / min /ft (see note 3)

' Dramage gradient of 0.02 to 0.25, pressure of 10,000 psf, and seating time of 15 min. i

: HDPE above and below.
5 HDPE below and geoteatile and soil above.

t
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Review placement diagram furnished by contractor and approve or comment on it.

7.2.1,3 Gentextile

Designate location on rolls from which samples are to be taken. Verify on the basis of test data that the
geotextile material is made of polypropylene and has the properties listed below. The geotextile snaterial used
between the protective sand layer and the geonet shall be of the woven type. Geotextile used as a separator
between soil layers is to be of the nonwoven type. Complete gentextile material checklist (Form 7-2 or 7-3 in
Appendix A) for each batch furnished. |

,

SPECIFICATION STANDARD TESTING FREOUENCY |
Non Woven Woven

'

l. Mass per unit area (min)
(ASTM D 3776) 8 oz/yd2 8 oz/yd2 1/10,000 ft:

22. Permeability (ASTM D 4491) 1.6 to 1.9 sec4 NR 1/10,000 ft

3. Puncture (mm)
2

(ASTM D 3787) 100 lbs 1500 lbs 1/;0,000 ft
.

4. Mullen Burst (min)
2

(ASTM D 3786) 245 psi 1100 psi 1/10,000 ft

'

5. Trapezoid Tear Strength (mm)
(ASTM D 4533) 95 lbs 190 lb 1/10,000 ft:

6. Grab Tensile / Elongation

(ASTM D 4632) 203 to 225 lbs/50% 400/25% 1/ Roll -

7. Wide Width Sinp
2(ASTM D 4595) 105 lblin 290 lb/in 1/10,000 ft ,

8. UV Resistance (500 hrs)
(ASTM D 4355) > 80% strength > 85 % strength 1/ Resin Batch

retamed retamed

29. Flow Rate (ASTM D 4991) NR 50 rpm /ft
i

10. Apparent Openmg Size ]
(ASTM D 4751) NR 40 sieve :

Review placement diagram furnished by contractor and approve or comment on it.
|

7.2.1.4 Ping

Venfy that the pipe material delivered is in accordance with project specifications. Verify that the pipe fittings
and appurtemmces are of the same material and are designed for the tubing furnished.

7.2.1.5 Backfill

Verify on the basis of test data furnished by contractor that the delivered backfill materials for pipe trenches and
sumps are m accordance with project specifications and drawings. ;
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7.3 CONSTRUCTION

- 7.3.1 GEONET
|

Verify that the following are complied with during installation. Complete installation checklist. Panel number
should be taken from approved placement drawing. Number rolls sequentially from anchor trench. Complete
no less than one checklist per shift.

HDPE liner below is clean, undamaged and straight.a.

b. Geonets are handled in such a manner as to ensure they are not damaged in any way.

On slopes, geonets are anchored in the anchor trench: then rolled down the slope in such a manner as toc.
contmually keep the material in tension,

d. In the presence of wind, the materials are weighted with sandbags until final covers are installed.

Care is taken to assure that any underlying layers are not damaged during placement.e.

f. Care is taken to assure that stones, mud, and dirt are not entrapped in the geonet during placement and
seammg operations,

g. Geonets are butt joined or lapped. and that nylon cable ties are applied to the net edge at 5-foot ;

intervals along the edge.

h. On slopes, the ends overlap 2 feet and two rows of cable ties are applied. *

On bottoms, the ends overlap a nunimum of 2-inches and one row of three cable ties are applied.:.
%

j. Matenal is placed in accordance with approved placement diagram.
.

7.3.2 GEOTEXTILE

Verify that the followmg are complied with during installation. Complete installation checklist. Panel number
should be taken from approved placement drawing. Number rolls sequentially from anchor trench. Complete
no less than one checklist per shift.

For geotextile placed over geonet, make sure geonet is undamaged and free of dirt or other obstructionsa. ;

which could block drainage.

b. Geotextile is handled in such a nvener as to ensure it is not damaged in any way.

On slopes. geotextiles are anchored m the anchor trench: then rolled down the slope in such a mannerc.
as to contmually keep the material m tension.

|

d. In the presence of wind, the matenals are weighted with sandbags until final covers are installed.

c. Care is taken to assure that any underlying layers are not damaged during placement,

f. Care is taken to assure that stones, mud, and dirt are not entrapped in the geotextile during placement
and seanung operations.
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|g. Geotextiles are installed per manufacturer's recommendation for this type of installation or use.
/G, :

d b. If sewing is required, the thread is a material with chemical resistance similar to the geotextile, and as
recommended by the manufacturer, j

i. Material is placed in accordance with r.pproved placement diagram.

7.3.3 PIPE TRENCllES AND SUMPS

Verify that the following are complied with during construction, Complete installation checklist. Each pipe
section recorded should be a contmuous unit. Station from lowest end of pipe.

.

The geomembrane and geonet materials on which the trenches are installed are undamaged and clean.a.

b. Pipe is placed on the bedding material (Type G Rounded Stone) to the established line and grade.

Pipe is lain with the perforations at the lower quarter points of the section.c.

d. Jointing of pipe and closure of upstream ends is made with the specified couplings and end caps; and,
that the downstream end of the pipe shaft is connected to the drainage structures by methods
recommended by the manufacturer.

The pipe is bedded in and the trench is backfilled with Type G-Rounded Stone to the specified depth,e.

care is taken to avoid damage or displacement of the pipe, the geotextile is folded into place and lapped
as shown on the construction drawings, and excess fabric is trimmed and removed.

f. Slopes, widths, depths, and other dimensions of the system are in accordance with project plans and
specifications.q

g. Backfill is placed in such a manner as to prevent accidental damage to the geosynthetic materials or
auxing of the backfill materials.

h. Check each section for straightness by lamping before proceeding with the next section.

'

i. Backfilling of the leachate collection system is completed by placing Type D-Sand above the woven
geotextile as shown on the construction drawings.

,

7.4 POST CONSTRUCTION

7.4.1 SURFACE PROTEC. TION

Following construcuon verify that contractor has taken adequate precautions to observe that dust does not
accumulate on surface of eotextiles or geonets.F

,

7.4.2 TESTING

After installation is complete pour water in from all sides of liner at crest of slope and verify retum in sump
and proper operation of leak detection system.

:
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8.0 FINAL COVER SYSTEMS

3
8.1 INTRODUCTION

This section adJresses the quality assurance for the installation of the final cover system. This section will
provide assurance that all layers of the fmal cover are uniform and dimage-free and that the materials and
construction of each layer are as outimed in the design specifications.

Vanous components of the final cover system are addressed in previous sections of this document. These
sections are referenced where appropnate.

8.2 PRECONSTRUCTION

8.2.1 MATERIALS

8.2.1.1 Contractor Submittals

Venfy that the contractor has submitted the items listed below,

a. Manufacturer's certificates for the geosynthetic materials in accordance with project specifications, and
as listed m section 7.0 of this document. ,

b. Borrow matenal test reports and/or manufacturer's certificates for the clay, Type D sand. Typ E select
backfill. topsoil. fertilizer, lime, seed. mulch, and geotextile netting in accordance with project
specifications.

,

8.2.1.2 Comnacted Clav laver

Verify that the matenal to be used for the compacted clay layer conforms to the specification requirements in
accordance with the procedures in Section 5.0 of this document.

8.2.1.3 HDPE Geomembrane

Verify that the geomembrane material to be used conforms to the specification requirements in accordance with
the procedures in Section 6.0 of this document.

8.2.1.4 Drainare I aver of Tsne D Sand

8.2.1.4.1 Type D Sand

Verify on the basis of test data that the Type D sand is in accordance with project specifications. Complete
backfill matenal checklist (Form 8-1 in Appendix A).

8.2.1.5 Geotettile

Venfy that the geotextile conforms to the specifications in accordance with the criteria specified in Section 7.0
of this document.

B.2.1.6 Tvne E Select Backfill

Venfy on the basis of test data that the Type E Select Backfill is a granular material, maximum particle size of

s
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3 inches graded from coarse to fine, conformmg to classification A-1. A-2-4, A-2-5 or a sandy or gravely clayn

kJ conforming to classification A-24 or A4 with the exception that the plasticity index will not exceed 20./

Complete backfill matenal checklist (Form 8-1 in Appendix A).

8.2.1.7 'fornoil Cover

Venfy on the basis of test data that the topsoil material has the charactenstics listed below. Complete backfill
matenal checkhst (Form 6-1 in Appendix A).

Is free of roots, rocks larger than 1/2* in diameter subsoil, debris large weeds and foreign matter.a.

b. lias an acidity ranFe IP ) of 5.5 to 7.5.H

Contains a nummum of a 4 percent and a maximum of 25 percent inorganic matter.c.

8.2.1.8 Tormoil Seedmc

8.2.1.8.1 Fertilizer

Verify that the fertshzer used for the cover is 20-15-15 analysis in the spnng or 10-20-20 analysis in the fall.

8.2.1.8.2 Lime

Verify that the lime to be used to achieve correct pH consists of agricultural or dolomite ground limestone or
pelletized limestone with a total neutralizing potential (TNP) of 90+. In no circumstances will hydrated,
calcined lime or limestone sludges may be substituted for agricultural or dolomitic lime.

( Verify that the quantity of lime to be used on the topsoil cover is deternuned by tests that are conducted on the
topsoil after the topsoil has been placed,

8.2.1.8.3 Seed

Verify that the standard permanent cover mixture of seeding for the cover in the fall consists of timothy, wheat,
alsike clover and red clover in the relative amounts shown below. A fall temporary cover mixture is provided
to allow for erosion protection if the permanent cover cannot be established. A spnng permanent cover mixture
is provided if spnng seeding is required at the site.
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......................................................

.g)( - PLS' Seeding . ...... ........... . . .................... ...........

Standard Seed Mixture . .* .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . , ,

Time of SeedineOM/ acre) ........ .... . ... .. . .
..

Fall. permanent . . . . . .. . .. . . .. .. .... .... ... ..... .....
4

Timothy . . .. . . . .........
.. ,

August-October Wheat 8 ,

Cover . . . .. ... .. . .. .. . .. . .....

4 7

Alsike Clover * . . .. . .. .... ... . . . ... ...........

Red Clover * .... .. .. . .. .. .. . ....... .......

12_
. .. . .. ...... ..... . .. ... ...........

28# preferred rate

;
Fall-temporary .................................. ... . ....

26Wheat . . . .... ... .... . ... .....

Cover . . . . . . . . . Timothy .f
. . . ..

. ... . ... .... .... ...... .........

32

. . . . . . Timothy 6Sprmg-permanent . . .. . .. . .... . . ....

Late Feb-late May
. Bromegrass 6Cover . . . ........ .. .... ,

. . ..

4Orchard grass . . .. .... ... .... . . ...........

6O Alsike Clover . .. ....... .. ........ .............

.d( Red Clover . . . . .. .. . .. .. .. .... ......

. .. . . ... . .. ...........................

26 .

1 PLS = pure live seed. Note: Use only a high-punty seed with high germination percentage.
*And appropnate thizobium inoculant.

,

8.2.1.8.4 Mulch

Verify that matenals for mulching are straw or hay, and they are reasonably free of weed seed and such foreign
matter as may detract from their effectiveness as a mulch or injuries to desired plant growth.

8.2.1.8.5 Geotextile Nettmg

Venfy that geotextile netting is AMXCO erosion control netting manufactured by the American Excelsior
1Company in Arlington. Texas.
i

8.2.2 FIELD OBSERVATION |
I

|
i

8.2.2.1 Foundation

Verify that inspection has been performed of all foundation surfaces (solidified sludge or compacted
.O
'
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contammated soil) to ensure they have been constructed to meet or exceed the specified design. To minimize.g.
f the potential for future differential settlement or subsidence and resultant final cover system damage, inspect the

,

'

supporting surface with the contractor and engineer in order to identify areas that require corrective measures '

poor to the mstallation of the clay liner. A surface area that exhibits variations greater than 6 inches will be ,,

considered m need of corrective action. Corrective action will consist of filling these depressions with !

compacted clay material to obtain a smooth surface.

J

1

!

|

|

)

!

J

k
i

i

1

1
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8.3 CONSTRUCTION
,

8.3.1 COMPACTED CLAY LAYER INSTALLATION
!

Inspect the installation of the compacted clay layer in accordance with the requirements of Section 5.0 of this '

'dxument.

8.3.1.1 HDPE Membrane
t

Verify that the HDPE membrane is installed as specified in accordance with procedures in Section 6.0 of this ;

document. .

8.3.1.2 Drainnee Laver of Tyne D Sand or a Geonet

8.3.1.2.1 Type D Sand

Venfy that the Type D sand is placed oa the geosynthetic membrane as shown on the construction drawings and
in accordance with project specifications following the compaction procedures in Section 5.0 of this document.

.

8.3.1.3 Geotetide;

Venfy that the geotextile is installed as specified in Section 7.0 of this document.

'

8.3.1.4 Tvne E Select Backfill.

Venfy that the Type E Select Backfill is placed on the geotextile as shown on the construction drawings and in
*( accordance with project specifications following the compaction procedures in Section 5.0 of this document.

Pay careful attention to avoidance of overcompaction.

8.3.1.5 Ipnwd Cover
>

Venfy that the topsoil is disced with ordinary field-finishing implements such as a tandem spring rake or
tandem disc harrow provided the equipment can mix at a consistent 5 or 6 inch depth; mixing is done when
clean fill exhibits a dry or semi-dry consistency; and mixing is not attempted immediately following rainfall, to

,

avoid incomplete auxmg of the cover soil matenal.

8.3.1.6 Ton <od Seedinc <

8.3.1.6.1 Fertilizer |

Verify that application of the fertilizer over the area is done at a rate of 300 pounds per acre of 20-15-15
analysis (spring application) or 10-20-20 analysis (fall application) fenilizer. This is the equivalent of 6.9 '

pounds of fertilizer per 1,000 sq.ft. He fertilizer can be applied from a spreader (hopper) of broadcast as long
as a uniform application rate can be maintained.

8.3.1.6.2 Lime

Verify that time is applied to the topsoil cover in_ quantities as deternuned by testing the topsoil; and, the lime is
spread pnor to seedmg the soil cover, during the active growing season, and during dry weather. >

,
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8.3.1.6.3 Seed7
I ,

Verify that seed is spread from a broadcast spreader or hydroseeder as required.

8.3.1.6.4 Mulch

Verify that within 24 hours after seeding, the vegetative mulching matenal is evenly placed over all seeded
areas at the rate of approxmiately 3,100 pounds (1.55 tons) per acre for straw, or 2.3 tons per acre for hay.
This is the equivalent of 71 pounds of straw per 1,000 sq tt or 106 pounds of hay per 1,000 sq ft.

8.3.1.6.5 Geotextile Netting

Verify that seeded and mulched areas susceptible to storm erosion forces and out slopes having slope gradients
equal to or steeper than 4:1 (H:V) are covered with geotextile netting of a polypropylene type (3/4 to 1/2 inch
mesh weave); and, the se<.4.ing and mulching is completed within 24 hours of the final grading. If conditions
warrant a longer penod. venfy that a geotextile netting is placed immediately, over the entire cover areas, to
protect the soil, seed, and mulch. The netting is placed over the mulch or soil and fastened to the ground with ,

8-inch wire staples (available through the nettmg supplier) affixed at 2-foot intervals along the netting rolls ,

Venfy that once prepared with netting, reseeded areas are protected from any vehicular traffic which could
destroy or degrade the protection provided by the geotextile netting.

B.3.1.7 Watenne
i

enfy that after completion of installation of fertilizer, seed, lime, mulch and erosion control netting, the newlyv

waled area are watered in accordance with the items listed below.

Watenng of the seeded area is accomplished using either canvas " soaker" hoses laid in parallel acrossa.-

the seeded area and connected to a source of potable water, or the flat nbbon " spray" boses connected
to a source of potable water.

b. The site is watered sufficiently to provide at least 1-1/2 inches of water per week during the first three
weeks of cover vegetation establishment.

An estimate of the amount of water delivered to the seeded area is obtamed by placing several plasticc.

rain gauges (to collect water) on the seeded portion of the site.

d. Care is taken dunng watenng to prevent complete soil saturation. Generally, more frequent watering
of short time duration is more successful that prolonged watenng periods,

Watenng from rrud-day to late afternoon is avoided to prevent scorching of germinated seedmgs.e.

8.3.2 FIELD OBSERVATION ;

Throughout construction of the system observe the system installation to ensure the items listed below are
performed.

Slopes, widths, depths and other dimensions of the system are in accordance with project plans anda.

specifications.

b. The application process is uniform.
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Type E Select Backfill and topsoil are not overly compacted.- c.

- t' T.

V' d. Throughout construction of the compacted clay layer, requirements specified in Section 5.0 of this
'

document are followed,

8.4 POSTCONSTRUCTION ;

Conduct a visual check of the completed cover to_ ensure that it meets the specified design, Verify that slopes
are surveyed and any unusual depressions are noted and corrected.

Continue inspection of the cover until it has been ascertained that a vegetation cover has been reasonably well
established. Verify that grass and ground cover is inspected once a month by a qualified specialist during the
first 4 to 6 months following germination; and, at that time, a final check of the cover is made to ensure that it
is as specified. ;

,

,
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9.0 DOCUMENTATION

9.1 INTRODUCTION- -
,

This sectmn addresses the documentation requirements of the QA/QC plan for the Mixed Waste Pond Closure
Project.

9.2 DAILY RECORDKEEPING

9.2.1 DAILY FIELD LOGS

Daily field logs shall be kept by each of the contractor supervisors as well as the engineer or his designated.
representative and the BP project mspector. The logs will include information to document the day's events
(production, meetings, unique problems, etc.). Copies of the contractor daily logs will be submitted to the BP
project inspector and engmeer, or his designated representative, on Monday of each week.

9.2.2 DAILY SUMMARY REPORTS

Daily summary reports shall be completed by the engmeer, or his designated representative. He reports will
summanze the information contamed in the field logs and checklists to characterize each day's events
(pnxiuction, meetmgs, unique problems, etc.). All daily field reports shall be submitted to management
personnel as they are completed. i

The daily summary reports shall be written on Form 9-1 in Appendix A; or, an approved equivalent which
provides blanks and/or space for the followmg:

Unique identifying sheet number for cross-referencing and document control.o

Date, project name, location, and other identification that may be useful.o .,

Data or weather conditions (temperature, cloudiness, wind, etc.).o

Repons on any meetings held and their results.o ,

Unit processes and locations of construction underway during the time-frame of the daily summaryo

report.

Equipment and personnel being worked in each unit process, including subcontractors.o

Desenptmns of areas or units of work being inspected and documented.o

Desenptions of off-site materials received, including any quality verifice. tion (vendor certification)o
documentation. .

'

Calibrations, or re-calibrations, of test equipment, including actions taken as a result of re-calibration.o

Decisions made regarding approval of units of material or of work, and/or corrective actions to beo
taken in instances of substandard quality,

i

Unique identifying sheet numbers of inspection data sheets and/or problem reporting and correctiveo
measures reports used to substantiate the decisions described in the preceding item. ,

(
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!

,

Signature of the engineer, or his designated representative (author).o
;
'

9.2.3 INSPECTION DATA SHEETS

All observations, and field and/or laboratory tests, by the contractor's approved testing agency or the BP
'

inspector, shall be recorded on an inspection data sheet. All inspection data sheets shall be submitted to the BP
Inspector. The inspection data sheets will either be forms contained in this document or a separately prepared ,

document which contains at least the following information:
!

Unique identifying sheet number for cross-referencing and document control,o

Desenption or title of the inspection activity.o

laation of the inrpection activity or location from which the sample increment was obtained.o

Type of inspection activity; procedure used (reference to standard method when appropriate).o .

;

Recorded observation or :est data, with all necessary calculations. ;o
.

Results of the inspection activityt comparison with specifications. ;o

Personnel involved m the inspection activity.o

4

The mspection data sheet will include a signature block for the following:

Signature of the appropnate inspection personnel who performed the inspection or observation.o

Signature of the contractor management confirming knowledge of the inspection data sheet contents.o

o Signature of the engmeer. ,

9.2.4 PROBLEM IDENTIFICATION AND CORRECTIVE MEASURES REPORTS

!A problem is defined herem as matenal or workmanship that does not meet the specified design. Problem
Identification and Corrective Measures Reports shall be cross-referenced to specific inspection data sheets where
the problem was identified. All Problem Identification and Corrective Measures Reports shall be submitted to 1

the engineer, or his designated representative, at the time of observation or inspection. He Problem
identification and Corrective Measures Reports will include the following information:

Unique identifying sheet number for cross-referencing and document control.o

Detailed desenption of the problem.o

o Imation of the problem. ,

i
!o Probable cause.

How and when the problem was located (reference to inspection data sheets).o
i

o Estimation of how long problem has existed.
i
J

o Suggested corrective measure (s). 1
1

PH719.BP 9-2 September 13,1991

. -



._ .. . . _

n o Documentation of correction (reference to inspection data sheets).

o Final results.-

Suggested methods to prevent similar problems.o

The report will contain a signature block for the following:

Signature of the appropriate inspection personnel who performed the inspection or obsenation. ;o

Signature of the contractor management confirming knowledge of the Problem identification ando

Corrective Measures Report contents.

Signature of the engineer.o

9.3 ACCEPTANCE OF COMPLETED COMPONENTS

All daily summary reports, inspection data sheets, problem identification and corrective measures reports, and
other relevant documentation shall be reviewed by the engineer, or his designated represc.ntative. He
documentation shall be evaluated and analyzed for internal consistency and for consistency with similar work.
Review of these documents shall be timely in order to permit errors, inconsistencies, and other problems to be
detected and corrected as they occur, when corrective measures are easiest.

The above information shall be assembled and summarized into periodic Acceptance Reports. He Acceptance
Reports shall indicate that the matenals and construction processes comply with the specific design. These,

v ports shall be included in project records and submitted to the owner.

9.4 FINAL DOCUMENTATION

At the completion of the project, the owner will submit a final report to OEPA. His report will include all of
the daily summary reports, inspection data sheets, problem identification and corrective measures reports,
acceptance mports, deviation from design and material specifications (with justifying documentation), and as-
built drawings. This document shall be certified correct and included as part of the closure certification package
prepared by the eegineer.

9.5 STORAGE OF RECORDS

Dunng construction for the BP Chemicals mixed waste pond closure project, the project records will be kept
onsite by the contractor, at another location on the plant property by the owner and at an offsite location by the
engmeer and in the offices of the Ohio EPA. This includes the project manager's copy of the design criteria,
plans, and specifications, the QA/QC plan, and the originals of all the data sheets and reports. The duplicate
records kept at various locations will avoid loss of this information if the originals are destroyed.

.

Once the project is complete, all files will be stored in the company's archives for the duration of the warranty.

I

i

PH719.BP 9-3 September 13,1991

f



/b W
O .sama

m as
~\WI

teclinologies

and services

for a cleaner
and safer

teorld

NUS LABORATORY
DIVISION OF HALLIBURTON NUS CORPORATION

QUALITY ASSURANCE PROJECT PLANO FOR ANALYSIS OF MIXED WASTE SAMPLES FROM
THE POND CLOSURE PROJECT AT

BP CHEMICALS, INC.
LIMA, OHIO

O
'

/4hHALLIBURTON NUS
|\'U' Environmental Corporationl

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - -



- - .
.. .,

-I

,

.i

Section No.: 1

Rovtsten No.: 5

Date: 9/16/93
Page: 1 of 1

NUS LABORATORY
DIVISION OF HALLIBURTON NUS CORPORATION

QUALITY ASSURANCE PROJECT PLAN
FOR ANALYSIS OF MlXED WASTE SAMPLES FROM

THE POND CLOSURE PROJECT AT

O aP CsEMic^'S, iNc.
LIMA, OHIO

/ b=N- |=
Jofryw Simar/c
Laboratory Director

I
'l

.

. U c}AannQ)
Quality Assurance Manager

INMdAA UL4$7au.y
Sandra L. Whitney 0

Project Manageir

..



. _ . .

rh
(,) Section No.: 2

Revision No.: 3
Dato: 09/16/93
Page: 1of6

TABLE OF CONTENTS

OUALITY ASSURANCE PRCUECT PLAN
FOR ANALYSIS OF MIXED WASTE SAMPLES FROM

THE POND CLOSURE PROJECT AT
BP CHEMICAL, INC.

LIMA, OHlO
,

SECTION REVISION EFFECTIVE
NO. TITLE NO. DATE i

1 Title Page 5 9/16/93

O 2 Teete o< coctemts a e'48'es ;

3 Projeet Desenption 4' 7/21/93

4 Project Organization and Responsibility 0- 4/22/93

5 Quality Assurance Objectives for 2 7/21/93
Cate Measurement

6 Sampling Procedures 5 9/16/93

7 Laboratory Sample Custody 1 7/21/93

8 Calibration Procedures, Sample Preparation 2 7/21/93
and Analytical Procedures, Intemal Cuality
Control

1

9 Cata Reduction, Validation, and Reporting 0 4/22/93 i

i

10 Intemal Quauty Control 0 4/22/93 |
|

11 Performance and System Audits 1 4/22/93 I
I

O- 12 Preventive Maintenance -0 4/22/93

!

!
__



.

I Section No.: 2
Revision No.: 3
Date: 09/10/93
Page: 2 of 6

SECT!ON REVISION EFFECTIVE
NO. TITLE NO. DATE

13 Data Assessment Procedures 0 4/22/93

14 Corrective Action 0 4/22/93

15 Ouality AssuranCO Heports to Management 1 4/22/93

O LIST OF FIGURES

FIGURE PAGE
NUMBER FIGURE NUMBER

3-1 Site Map, BP Chemicals, Inc., Uma, Ohio 34

4-1 Organizational Chart 4-4

6-1 Bottic Ordor Form 6-9

6-2 Chain-of-Custody Form 6-10

7-1 Sample Log-in Sheet 7-8

7-2 Laboratory Tracking Record 79

7-3 Speed Letter 7-10

11-1 BOCS Proceduro 11 10

11-2 Laboratory Pro 1110 Schedule 11-12

_.



- -. - - . . . . .

l. .

,

,

,

'-
.

.
.;

'

Scotion No.: 2
Revision No.: 3' |
Date: 09/16/93 l
Page: 3 of 6 - .]

.

!
-

;

t

UST OF FIGURES
(Continued) !

,

FIGURE PAGE :

NUMBER FIGURE -NUMBER -- !
t

12-1 Preventive Maintenance Reminder 12-8

12-2 Active Equipment Label 12-9 ,

;

12-3 Inactive Equipment Label 12-10 [
>

12-4 Change of Status Record 12-11--

i

12-5 Service Request Form 12-12
tO 14-1 Nonconformance/ Corrective Action 14-9 |
:Sample Control

14-2 Nonconformance/ Corrective Action 14 10- .[
!3 ample Analysis
t
.

1

14-3 Nonconformance/ Corrective Action 14-11 ;
,

PE/SOCS Failure ,

14-4 Audit Findings System 14-12 l

14-5 Audit Findings Follow Up 14-13,14- -

14-6 Quarrty Notice 14-15,16
*

7
.

r

b

a

O

= . - . .



. . -- , . - . - . _ -

1

;

;

]N

h~ Sachon No.: 2 )
Reviskm No.: 3 )
Date: 09/16/93
Page: 4 of 6 ;

;

,

LIST OF TABLES
|

TABLE PAGE '

NUMBER TABLE NUMBER :

3-1 Parameters for Soil Samples 3-4-

5-1 Data Quality Objectves 5-4 througn 5-14
;

5-2 Performance Checks for Radioenemistry 5-15 ,

6-1 Clean Levels for Soil 6-7

6-2 Container Preservation and Holding Time 68
-

Requirements

0 10 1 Radiochemistry Acceptance Criteria 10-6 j
f

11-1 Laboratory Profile Contents 11-13 ;

!

11-2 Quanerly Laboratory Reports 11-18

!

1

.

LIST OF APPENDICES 3

| Appendix A ' Standard Operating Procedures (SOPS) j
,. ,

Section 1 - Volatile Organics Analysis by GC/MS ,

Section 2 - Gamrna Spectroscopy
Section 3 - pH Soll/ Waste !

1
Section 4 - ' Graphite Fumace Atomic Adsorption-
Section 5 - Inductively Coupled Plasma

- Section 6 - Mercury Analysis in Soil / Sediment. by Manual Cold
Vapor Technique

Section 7 - CLP Cyanide

O Section 8 - Base Neutra! Extractable Organics Analysis by GC/MS

- ;j!
.- . ._ - . - :: :-



w

~.,

'O- s crio# wo.: 2
Revision No.: 3
Date: .09/16/93
Page: 5 of 6

LIST OF APPENDICES
(Continued)

Appendix B Matrix Specific Detection Limit Studies

Section 1 - Volatile Organic Compounds
Section 2 - Selenium
Section 3 - CLP Cyanide
Section 4 - Semivolatile Organic Compounds

Appendix C Guidelines for Screening and Safe Handling of Radioactive Samples

Appendix D Preventive Maintenance Requirements

:O

O

_



,

Section No.: 2
Revision No.: 3
Date: 09/16/93
Page: 6 of 6

Quality Assurance Project Plan Distribution:

Joanne Simanic
Laboratory Director, NUS Laboratory

Lisa Manning
Quality Assurance Manager, NUS Laboratory

Sancra L. Whitney -

Project Manager, NUS Laboratory

Charles Kieda
Technical D: rector, NUS Laboratory

Richard Capps

i Tracey Colbert
Jonathan Talbott
Group Leaders, NUS Laboratory

Sidney Rasnick
Project Manager, HALLIBURTON NUS Corporation

Williarn Rupert
Program Manager, BP Chernicajs, Inc.

:

Britt Quinby
Civil Engineer. Dames & Moore

.

O

,.



Section No. 3

( Revision No.: 4
\ - Date: 07/21/93

Page: 1 of 4

PROJECT DESCRIPTION

The BP Chemicals Inc., Lima, Ohio facility has four surface impoundments (i.e., ponds)'

which contain sludges classified as radioactive and hazardous mixed wastes under the
Atomic Energy Act of 1957, as amended, and the Resource Conservation and Recovery
Act, respectively.

Waste streams from the acrylonitrile manufacturing process fed into the ponds. Until
1971, the acrylonitrile manufacturing process utilized a catalyst which was produced from
depleted uranium. This uranium, in the form of uranium oxide is the source of
radioactivity in the ponds. Since it is virtually insoluble, all of the radioactivity is contained
in the sludge.

The four ponds were permitted under the interim status provisions of RCRA and were
listed on BP Chemicals America, Inc. (BPC) 1980 Part A permit application. The ponds

O were also included in the U.S. Nuclear Regulatory Commission (NRC) license granted to
BPC and its predecessor companies for the possession of depleted uranium for use in
the catalyst. The ponds and their waste stream sources are as follows:

4POND. SOURCE OF INFLUENT

1. Burn Pond Rainwater, off-specification acetonitrile waste,
Barex Plant sludges

2. Deepwell Pond Acrylonitrile process wastes including bottom
stream from waste stripper, bottom stream
from acetonitrile column and bottoms from
acetonitrile purification column.

3. Celite Pond Excess waste from Deepwell Pond and spilled
acrylonitrile waste.

4. V-1 Pond Caustic cleaning wastes.

The location of each of the ponds is illustrated in Figure 3-1. Waste streams have been
withdrawn from the ponds in accordance with applicable regulations. Wastes are now
stored in above-ground tanks poor to disposal. These tanks are permitted in accordance
with applicable regulations.

!
!

!
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The Closure Plan for the BPC site has been prepared by Dames & Moore. The objective
of the clean closure is to remove contaminated soils until the concentrations of all
hazardous constituents in the ponds are below acceptable " clean levels". " Clean levels" !

are defined as less than or equal to the Method Detection Limit as defined in Section
3.11.2 of the Ohio EPA Closure Plan Review. Section 3.11.2 states that, since a
constituent's analytical detection limit in soilis dependent upon the characteristics of the-
matrix, analytical detection limits must be developed by the analytical laboratory at the
time the sample is analyzed using SW-846 methods.

NUS Laboratory has been selected by BPC to provide analytical support for the Closure
project. As described in the Closure Plan, the sludges in the four ponds will be excavated
and treated, and the underlying soils will be sampled and analyzed for target parameters
(Table 3-1). In order to minimize the post-closure footprint of the ponds, the sludges from
all four ponds will be consolidated into the Celite and V-1 Ponds.

To estimate the amount of contaminated soil which must be removed from the four
ponds, soil sampling and analyses will be performed. Samples will be taken using split
spoon samplers from each impoundment area after the sludges have been removed, and
the underlying clay has been exposed. The excavated area will be surveyed for
radiological contamination and the samples will be screened in the field for organic
contamination. On-sight screening (i.e , volatile headspace analysis using an OVA) for .i

acetonitrile will be performed by BP Chemicals, Inc. or contractor personnel. If on-sight
screening indicates gross contamination, excavation will continue until " clean levels" are .

indicated.

The minimum number of 2-foot split spoon samples is estimated to be 63. Each 2-foot
sample will be split into 1-foot samples for a total of 126 soil samples. Each soil sample
which is sent to NUS Laboratory, Pittsburgh will be analyzed for the parameters listed in

,

Table 3-1. The analytical results of this effort will be compared to " clean" soil levels as.
specified in the project Closure Plan (concentration limits and/or as estimated through a . ,

health based risk assessment). . If the results indicate higher concentrations than those
established for the clean levels, then additional samples will be taken in the respective
areas. Additional samples will be obtained and analyzed until acceptable contaminant
concentration levels are reached. ;

It is anticipated that the sampling and analytical work for this project will take eight to '

sixteen weeks spread out over three to six months. Timing is dependent in the
completion of the waste excavation effort preceding sampling and analysis.

. - .
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TABLE 3-1
PARAMETERS FOR SOIL SAMPLES

Uranium-238

Volatile organics -

Acetone
Acetonitrile
Acrylonitrile
Benzene
1,1-Dichloroethylene
Methyl ethyl ketone
Tetrachloroethylene
1,1,1-Trichloroethane
Trichloroethylene
Bromomethane

- 1,1-dichoroethane
Vinyl chloride

Semivolatile Organics -

Pyridine
Methyl naphthalene

RCRA Total Metals

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

.

Cyanide

pH

t
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FIGURE 3-1
BP CHEMICALS, INC.

LIMA, OHIO
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PROJECT ORGANIZATION AND RESPONSIBILITY

,

1.0 PURPOSE AND APPLICABILITY

NUS Laboratory, a division of HALLIBURTON NUS Corporation, is located in
Pittsburgh, Pennsylvania. Figure 4-1 presents the laboratory's organizational chart.
This section depicts the organizational structure, functional responsibilities, levels
of authority, and lines of communication for activities affecting quality within the L

laboratory.

Discussed below are those individuals who will be directly involved in the analytical
support required for the BPC project. These individuals will be responsible for the
collection of valid data, as well as the routine assessment of measuring systems
for precision and accuracy.

- 2.0 RESPONSIBILITIES

2.1 QUALITY ASSURANCE DEPARTMENT
'

Lisa Manning, Quality Assurance Manager-

NUS Laboratory
5350 Campbells Run Road
Pittsburgh, PA 15205 Phone: 412-747-2501

Gregory Malzone, Quality Assurance Coordinator-

NUS Laboratory
5350 Campbells Run Road
Pittsburgh, PA 15205 Phone: 412-747-2551

Jeff Otte, Quality Assurance Representative-

NUS Laboratory
5350 Campbells Run Road
Pittsburgh, PA 15205 Phone: 412-747-2542 j

The quality assurance department is responsible for ensuring that the data
produced by the laboratory meets standards set by State and Federal
regulations as well as those established by HALLIBURTON NUS
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Corporation and BP Chemicals, Inc. Responsibilities of the Quality
Assurance Department include the following:

Conducting independent QA review of laboratory data-

Reviewing all QC procedures, documentation, and corrective actions-

maintaining standard operating procedures and laboratory OA/QC-

manual; and ;

Conducting internal laboratory performance audits-

Statistically analyze QC results and update control limits, including-

trend analyses, to determine the ongoing . validity of analytical
systems

2.2 OPERATIONS DEPARTMENT

O
2.2.1 Project Manager

Sandra L. Whitney
Two Marquis Plaza - Suite 200
5313 Campbells Run Road 1

Pittsburgh, PA 15205 Phone: 412-747-2555 !
,

The project manager will be responsible for all analytical work and'
will work in conjunction with the QA unit. He will maintain liaison

'
with the QA officer regarding QA and custody requirements. Specific
duties include:

iPreparing the BP Chemicals, Inc. Pond Closure Project'-

specific workplans required by the scope of the project.

Reviewing sample log-in for the BP Chemicals, Inc. Pond. ;j+
_

Closure Project.

Developing the project-specific protocols in coordination with-

the laboratory technical director.

O

.

.
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Compiling and reviewing final reports for accuracy.-

Ensuring that all project QA/QC methods are followed.-

.

Ensuring that any problems reported during the project are-

monitored and corrective actions are taken and documented. ;

2.2.2 Laboratory Group Leaders
;

Richard Capp, GC/MS '-

NUS Laboratory :

5350 Campbells Run Road
_ . ;

Pittsburgh, PA 15205 Phone: 412-747-2541

Tracey Colbert, Radiochemistry and inorganics Chemistry+

NUS Laboratory
5350 Campbells Run Road

.

,

Pittsburgh, PA 15205 Phone: 412-747-2533

Jonathan Talbott, Metals+

NUS Laboratory *

5350 Campbells Run Road
Pittsburgh, PA 15205 Phone: 412-747-2534 i

r

Laboratory Group Leaders are responsible' for data production ,

activities within their assigned groups. Assistant Group Leaders may
^

assist the Group leader in the supervision of analysis and data,

review and approval.- Laboratory Group Leaders are responsible for
the following activities related to the BP Chemicals, Inc. Pond,

Closure Project: '

.

Receive and distribute assignments, scheduling analyses in |
-

a timely manner to meet holding times and sample turnaround
'

schedules.

Review and approve data, evaluating it for completeness,-

2accuracy, and compliance with stated QA/QC objectives prior'
to entry into the Laboratory Information Management System

_

(LIMS) and prior to issuance of final reports.
,

I
.

1

._
:. ;
.
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Perform technical reviews of analytical procedures and ensure !
^

-

compliance with required quality ' control standards. ;
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OUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENT

1.0 PURPOSE AND APPLICABILITY

Data quality is defined by the EPA in terms of precision, accuracy, completeness,
,

representativeness, and comparability. This section of the QA Plan defines NUS
'

Laboratory's data quality objectives (DQOs) for each parameter required for the
BP Chemicals, Inc. Pond Closure Project with respect to specifications set forth ;

by the Ohio EPA.

2.0 PROCEDURE '

2.1 PRECISION

- Precision is a measure of the reproducibility of a set of measurements
,

made under a given set of conditions. The precision of laboratory data is
'

measured through the analysis of samples (or matrix spikes) in duplicate.
Precision is quantified as the range or relative percent difference'(RPD) of
the duplicate measurements. Range is generally used to express the
precision of measurements near the reporting limit, while RPD is used for
measurements at higher analyte levels. If one or both measurements are
less than the reporting limit, precision is not quantified.

Matrix spikes and matrix spike duplicates are prepared and analyzed 1 in
,

20 project samples when performing organics analyses.

A duplicate is prepared and analyzed 1. in 20 project samples when
analyzing for uranium-238 by gamma spectroscopy.

A duplicate and matrix . spike are prepared and analyzed 1 in 10 project.
samples for metals (i.e., RCRA total metals - arsenic, barium, cadmium,- ;
chromium, lead, mercury, selenium, and silver).

i

A duplicate is analyzed 1 in 20 project samples for pH.

A duplicate and matrix spike are analyzed 1 in 20 project samples when.

performing CLP cyanide analysis.

f
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,

DOOs for precision, which are derived from EPA methods and/or based on
statistical evaluation of laboratory data, vary from parameter to parameter.
Consult the tables at the end of this section for specific precision DOOs. ,

,

2.2 ACCURACY

Accuracy is a measure of the agreement of a measurement and a true or
accepted value. It is a description of the bias of the measurement system.
Accuracy is measured as percent recovery (or percent error) of standards.
or matrix spikes. Blanks also provide a measure of accuracy in that they
test for systematic bias from trace contaminants in reagents and for random
error from random sources of contamination, such as trace contaminants
in glassware.

The accuracy of instrumental measurements is measured by the analysis
of initial and continuing calibration standard. Consult Table 5-1 for specific
DOOs.

'

The accuracy of sample preparation and analysis is measured by the
analvsis of a preparation blank, and a lab control standard with batch of
sampes for radiochemical, metals, and cyanide analysis. A preparation
blank and surrogate standards spiked into each sample measure the
accuracy of sample preparation and analysis. for organic compounds.
DQOs for the accuracy of preparation blank data, laboratory control
standards and surrogate spike recoveries, which are derived from EPA
methods, and/or based on statistical evaluation of laboratory data, vary from
parameter to parameter. Consult Table 5-1 for specific DQOs.

The accuracy of the measurement system within randomly selected sample.
matrices is measured by the analysis of matrix spikes. A matrix spike is
prepared and analyzed 1 in 10 project samples for metals. A matrix spike
and matrix spike duplicate are prepared and analyzed 1 in 20 project >

samples for volatile organic compounds. A matrix spike is prepared and-

analyzed 1 in 20 project samples for cyanide (CLP protocol).

DOOs for the accuracy of matrix spikes, which are derived from EPA - !
methods and/or based on statistical evaluation of laboratory data, vary from
parameter to parameter. Consult Table 5-1 for specific matrix spike DOOs.

O In general, if these DOOs are not met, the associated sample results are

1
;
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qualified to indicate the probable presence of a matrix interference.

2.3 REPRESENTATIVENESS

Representativeness is a measure of the degree to which data accurately
and precisely represent the sampling point parameters or an environmental ,

condition. Several elements throughout the sampling and sample handling
process must be controlled to maximize the representativeness of analytical
data. These include the sampling plan, sample collection, sample '

preservation, and the lapse of time between sampling and the initiation of
analysis (i.e., the holding time). Sampling plans, sample collection, sample
preservation, and holding times are discussed in Section 6 of this

!document.

2.4 COMPARABILITY ;

O C mparability is the degree f confidence with which one set of data can
be compared to a related set of data. The comparability of NUS
Laboratory's data is enhanced by the use of EPA-approved methodology

,

whenever available, participation in internal and external performance
evaluation programs, and the periodic analysis of reference materials. In '

addition, data are expressed using _ consistent reporting limits in units
commonly used in reporting environmental data.

-

'

2.5 COMPLETENESS

Completeness is a measure of the amount of valid data (i.e., data that was ,

generated according to ' appropriate methodology, and meets NUS 4

Laboratory's quality control requirements and holding times) obtained from >

a measurement system relative to the amount that'was expected to be -

generated under correct normal conditions, NUS Laboratory evaluates-
completeness through its data quality objectives. (See Table 5-1.)

!
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TABLE 5-1
DATA QUALITY OBJECTIVES

Calibration!- Frequency E Acceptance Criteria 1 -Corrective Actiorn (Complete-$
Ouality Control A- Inesshe

Sample f
-

Volatiles by GC/MS

BFB Tune Start of each 12- See Appendix A. Section Make adjustments or 100%
hour penod of 1,3.1.2 repairs as necessary
analysis to meet tune

S-Point initial Whenever continu- See Appendix A. Section Make adjustments or 100%
Calibration ing cahbration 1.3.2. Alternatively, since repairs as necessary

cnteria are not met the project specific to meet SPCC and
compound list is limited, CCC cnteria

y/ SPCC >0.300 and %RSD
530.0% for all project
specific analytes
(acetone, acetonitrile,
acrylonitrile, benzene,
1,1-dichlorochtylene,
methylethyl ketone,
tetrachloroethylene, and
1,1,1-trichloroethane,
trichloroethene,1,1-
dichloroethane, vinyl
chloride and
bromomethane) criteria

[ may be applied.

:-

i

O
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(Continued)

Calibration / ' Frequency Acceptanco Criteria : . Corrective Action Complete 6
Quality Control inessii ;

Sample . <
'

1-Point immediately, See Appendix A, Section Make adjustments or 100%
Continuing following each 1.3.3. Alternatively, since repairs as necessary
Calibration successful tune the project specrfic to meet SPCC and

compound list is limrted, CCC crrteria
SPCC >0.300 and %D
s25.0% for all project
specific analytes
(acetone, acetonitrile,
acrylonitrile, benzene,
1,1-dichloroetheyle,
methylethyl ketone,
tetrachloroethylene, and
1,1,1-trichloroethane,
trichloroethene,1,1

O dichloroethane, vinyl
chloride and
bromomethane) criteria
may be applied.

Method Blank Following each No project specific Repeat the method 95 %
successful initial or compouds (acetone, blank. Ctean the
continuing cali- acetonitrile, acrylonitrile, system and/or
bration and before benzene,1,1 - replace parts until an
sample analysis dichloroethylene, acceptable blank is

methytethyl ketone, obtained
tetrachloroethylene, and
1,1,1-trichloroethane,
trichloroethene,1,1-
dichloroethane, vinyl
chloride and
bromomethane) present
at or above the reporting i

'

limit

!

O
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TABLE 5-1 Page: 6 of 17DATA QUALITY OBJECTIVES
(Continued)

~

Callbration/ Frequency.- Acceptance Criteria ~ Corrective Action Comislete4
Quality Control '' ness;

Sample
,

Surrogate Each method Method blanks: Check standard and 95 %

Standard blank LLS TOL-d, spiking and
Recovery 90-108% R' calibration f actor.

LLS BFB Acceptable
84-108% R' recoveries must be

LLS 1,2-DCE obtained prior to
92-113% R' sample analysis.

MLS TOL-d,
80-110% R'

MLS BFB
81-108% R'

MLS 1,2-DCE
80-116% R'

O Trip Blank. field 1 per 20 project No project specrfic Notify BP Chemicals, 95%
Blank samples (acetone, acetonitrile, Inc. Discuss

acrylonitrile, benzene, corrective (i.e.,
1,1-dichlorethylene, resampling or qualify
methylethyl ketone, data) action
tetrachloroethylene, and
1,1,1-trichloroethane,
trichloroethene,1,1-
dichloroethane, vinyl
chloride and
bromomethane) present
at or above the detection
limit

Surrogate Samples and Samples, MS/MSD: Repeat sample 95%'
Standard MS/ MSDS TOL-d, analysis once. If
Recovery 84-138% R recovery remains

(Continued) BFB outside enteria,
59-113% R assume matrix effect

1,2-DC E

70-121% R
t _ __ -

O

_
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TABLE 5-1
Page: 7 of 17DATA QUALITY OBJECTIVES

(Continued)

f
Calibration / Frequency ^ Acceptanco Criteria - 1 Corrective Action - ': Completes

Quality Control ^ ness 3
Sample

Matrix Spikel 1 per 20 project acetone Qualify sample 95%
Matrix Spiko samples 50-150% R' results
Duplicate acetonitrile

(MS/MSD) 50-150% R'
acrylonitrile

50-150% R'
benzene

66-142% R'
1,1-dichloroethylene

52-173% R'
methylethyl ketone

16-229% R'
tetrachloroethylene

66-148% R'

O 1,1,1-trichloroethane
69-145% R'

trichloroethene
62-137 %

Bromomethane
50-150 %

1,1-dichloroethane
50-150%

Vinyl chloride 50-150 %

Gamma Spectroscopy (Uranium-238)

Calibration Annually See Appendix A, Section -- 100%
2 (Section 3)

O

-- - - . --- _ _
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TABLE 5-1
Page: 8 of 17DATA QUALITY OBJECTIVES

(Continued)

Calibration / Frequency Acceptance Criteria" Corrective Action 3 9 Complete's
Quality Control .nesss

Sample

Counter Daily See Table 5-2' Area Count: 100%
Performance Recount the check
Check five times. If all

counts are within
limits, continue with
analysis. If not,
suspend sample
analysis and trouble-
shoot the counter.
Obtain acceptable
performance check
results before
proceeding with
analysis.

Counter Daily See Table 5-2' FWHM and Peak 100%
Performance Channel:
Check Compare the
(Continued) FWHM resolution

and the peak control
channel with the
control limits. If the,
FWHM exceeds the
limit, take the
following action:

T

1. Venfy that the
dewar has ,

sufficient liquid
nitrogen to cool
the detector.

2. Venfy that the
amplifier and
ADC settings are
correct,

|

3. Venfy that pole-
;

zero cancellation |
is properly I

O adjusted.

I
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TABLE 5-1

Pa9a- 9 of 17DATA QUALITY OBJECTIVES '"

(Continued)

Calibration / . . Frequency Acceptance Criteria Corrective' Action - .CompleteA
Quality Control . ness;

Sample -

Counter Daily See Table 5-2' 4. If adjustments are 100 %

Performance made in steps 1
Check through 3,

(Continued) recount the
source and check
the peak centroid
channel and
FWHM.

.

5. If the system
cannot be
returned to within -

the control limits,
refer to the instru- .

ment manuals to
identify further
action and deter-
mine whether the
system must be '!
removed from
service.

Counter Daily See Table 5-2' Recount the check 100%
Background five times. If all
Check counts are below the ,

upper limit, continue
with sample analysis. ,

11 not, suspend
sample analysis and j
clean the counting
chamber. Obtain
acceptable back-
grounds before
proceeding with

'sample analysis.

Lab Control Each batch of up 75.0-125 %' recovery Recount all samples 95 %
,

Standard to 20 samples
prepared together

O
,

|
|

l
'

. _ _ .
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TABLE 51 Page: 10 of 17DATA QUALITY OBJECTIVES
(Continued)

,

Calibration /- . Frequency. Acceptance Criteria c Corrective Action: Complete-j
Ouality Control LnessV

Sample - -

Duplicates One project RPD s40% Recount duplicate. If 95 %
sample in 20 still out, reprepare

and reanalyze '

duplicates and % of
samples in batch.

Metals by ICP

3-Point initial At the start of each r 20.995 Check standards. 100%
Calibration run Make adjustments or

repairs as necessary
to meet criteria.

1 Point immediately after 90.0-110% R Check standards. 100%
Calibration initial calibration Make adjustments or

O. Verification repairs as necessary
to meet criteria.

Standard at 2 Immediately Result discemable from Recalibrate 100%
Times the following the initial the blank
Reporting Limit calibration blank ,

High Standard immediately 95.0-105% R Recattbrate 100 %

following the
standard at 2
times the reporting
limit

'

interference Beginning and end 80-120% R Check interlement 100%
Check Sample of each run and correction. ,

every 8 hours of Recalibrate and
operation reanalyze all samples

run since the last
acceptable
interference check
sample

1 Point After each set of 90.0-110% R Reject all sample 100%
Continuing 10 samples and at results for the -

,

'

Calibration the end of the run element in question
since the last

|
acceptacle continuing

O calibration check.

lk.____ __
a

!

.__
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TABLE 5-1 '

DATA QUALITY OBJECTIVES Page: 11 of 17
(Continued)

,

Calibration / L . Frequency. Acceptance Crit'erla ^ f Corrective Actiorn Completes
Quality Control - ness:

Sample i

Calibration Blank Following calibra- Absolute value of the Reject all sample 100%
tion venfication result less than the results for the
and each reporting limit element in question
continuing since the last accept-
calibration check able calibration

blank. Recalibrate.

j Method Blank 1 for each set of Result less than the Redigest all associ- 95 %
up to 20 samples reporting limrt ated samples with
digested results greater than

or equal to the
reporting limit and
less than 10 times i

the level in the blank.

Lab Control 1 for each set of Ba: 71.0115% R' Redigest the 95 %
Standard up to 20 samples Cd: 71.9-105% R' associated samples

digested together Cr: 64.4-123% R'
Ag: 50-150% R'

Duplicates 1 per 10 project Range less than or equal Redigest duplicates 95 %
samples to 4 times the reporting and 25% of samples 'i

| limit for results less than with positive results
5 times the reporting to spotcheck
limit. precision of the batch

RPD less than or equal
to 40% for values greater
than or equal to the 5
times the reporting limit. ;

'Matrix Spikes 1 per 10 project 50-150% R Oualify matrix spike
samples results <75.0% R and

>125% R.

Metals by GFAA

3-Point initial [Same as ICP] [Same as ICP) [Same as ICP] [Same as
Calibration ICP]

1 Point [Same as ICP] [Same as ICP] [Same as ICP) [Same as
Calibration ICP] i

Verification
___

-w he-
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TABLE 5-1 Page: 12 of 17
DATA QUALITY OBJECTIVES
(Continued)

F
..

.

. Corrective Actionv ' Complete .(
Calibration / Frequency Acceptance Criteria "

cness)Ouality Control
- Sample

Reporting Limrt Immediately after Result discemable from Recalibrate 100%
-

Standard the first calibration the blank
blank

1 Point After each set of 85.0-115% R Reject all sample 95 %

results since the lastContinuing 10 samples and at

Calibration the end of the run acceptable continuing
calibration check.
Recalibrate.

Cahbration Blank [Same as ICP [Same as ICP] [Same as ICP] [Same as
ICP]

Method Blank [Same as ICP] [Same as ICP] [Same as ICP] [Same as
ICP]

Lab Control 1 for each set of As: 59.8122% R' Redigest the 95 %

i Standards up to 20 samples Se: 50-150% R' associated samples*
digested together Pb: 50-150% R'

Single Spike Each tield sample See Appendix A, Sectoin Quahty results or 100 %

Analysts not run as a matrix No.4 perform MSA

spike

Duphcates [Same as ICP] [Same as ICP] [Same as ICP] [Same as
ICP]

Matnx Spikes [Same as ICP] [Same as ICP] [Same as ICP] [Same as
ICP]

Mercury by CVAA

5 Point initial At the start of each r a 0.995 Check standards and 100 %

analyzer. Redigest
| Cahbration run

the entire batch.

.1 Point immediately 80.0-120% R Check standards and 95 %

Cahbration following inrtial analyzer. Redigest
entire batch.

Venfication cahbrahon
L-

.

O

-
.

.
._
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TABLE 5-1 age: 13 of 17
DATA QUALITY OBJECTIVES
(Continued)

Calibration / Frequency - Acceptance Criteria L Corrective Action _ Complete-?
'nessCQuality Control

Sample -
,

11 Point After each set of 80-120% R Reject all sample 95 %

Continuing 10 samples and at results since the last

Calibration the end of the run acceptable continuing
calibration.

|
Redigest the portion
of the batch not'

successfully run.

Calibration Blank [Same as ICP] [Same as ICP] [Same as ICP] [Same as
ICP]

Lab Control 1 for each set of 61.3-91.9% R' Redigest the batch. 95 %

Standard up to 10 soil
samples

Duplicates [Same as ICP) [Same as ICP] [Same as ICP] [Same as
ICP]

Matnx Spikes [Same as ICP] [Same as ICP] [Same as ICP) [Same as
ICP]

Cyanide

4-Point initial At the star 1 of each r 2 0.995 Recolor curve. If still 100 %

nonconforming, re-Calibrabon run
distill the entire batch

1-Point immediately 85.0-115% R Recolor. If still 95%

Cahbration following initial nonconforming, reject

Verificat:on cahbration. atter all sample results

each set of 10 since the last accept-

samples, and at able calibration y

the end of the run venfication. h i

Redistill the portion
of the batch not

[a- .__

successfully run.

O
,
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TABLE 5-1
DATA OUALITY OBJECTIVES age: 14of17
(Continued)

Calibration / Frequency . Acceptance Criteria , . Corrective Action ~ Complete-?
Quality Control ne.ssh

Sample -

Method Blank 1 per 10 samples Result less than the Redistill all 95 %
and at the end of reporting limit associated samples
the run with results greater

than or equal to the
reporting limit and
less than 10 times
the level in the blank,

Lab Control 1 per 20 soil 85-115% R Redistill the 95 %
Standard samples distiiled associated samples

together

Duplicates 1 in 20 project [Same as ICP] Redistill the 95%
samples duplicates and 25%

of posrtive results to

Os spotcheck precision
of the batch.

Matnx Spikes 1 per 20 project [Same as ICP] [Same as ICP] [Same as
samples ICP)

pH

2 Point At the start of each None None None
Calibration run

Calibration immediately Within 10.1 pH units of Recalibrate and
Ver" Cation following initial true value reanalyze all samples

calibration, after 10 run since the last
samples, and at acceptable calibration
the end of the run venfication

Duphcates 1 in 20 project <1% RPD Rerun the duplicates 95 %
samples and 25% cf the

sample to spotcheck
precision in the batch

Semivolatiles by GC.'MS

| DFTPP Tune Start of each 12- See Appendix A. Section Make adjustments or 100%
i hour penod of 8,3.1.2 repairs as necessary

| analysts to meet tune
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DATA QUALITY OBJECTIVES Page: 15 of 17 -

(Continued)

Calibration / . Frequency Acceptance Criteria - Corrective Action _ Completes
Quality Control |nessp

L , Sampie -

5-Point initial Whenever continu- See Appendix A. Section Make adjustments or 100%
Calibration ing calibration 8,3.2. Alternatively, repairs as necessary

coteria are not met since the project specific to meet SPCC and
compound list is limited, CCC criteria
SPCC >0.300 and %RSD
s30.0% for both target

,

'
,

analytes (pyridine and
methyl naphthalene)
cnteria may be applied.

1 Point immediately, See Appendix A. Section Make adjustments or 100%
Continuing following each 8,3.3. Attematively, repairs as necessary
Calibration successful tune since the project specific to meet SPCC and

compound list is limited, CCC criteria
SPCC >0.300 and %D
s25.0% for both target
analytes (pyridine and
methyl naphthalene)
cnteria may be applied.

Method Blank Following each No project specific Re-extract associated 95 %
successful initial or (pyridine and methyl sample with positive
continuing cali- naphthalene) present at results for target
bration and before or above the reporting analy1es
sample analysis limit

Surrogate Each method Method blanks: Check standard and 95 %
Standard blank p-Terphenyl-d14 spiking and
Recovery 15-157 % calibration factor.

Nitrobenzene-d5 Acceptable
13-124 % recoveries must be

2-Fluorobiphenyt obtained prior to
17-115 % sample analysis.

Surrogate Samples and Samples, MS/MSD: Repeat sample 95 %
Standard MS/ MSDS p-Terphenyl-d14 analysis once. If i

Recovery 18-137% recovery remains
Nitrobenzene-d5 outside criteria,

23-120 % assume matrix effect
| 2-Fluorobiphenyl

O|
30-115 %

.
.
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DATA QUAllTY OBJECTIVES
(Continued)

Calibration / Frequency . Acteptance Criteria L ' Corrective Action' ' Complete-f
Quality control nessy

Sample
,.

.

Matrix Spikel 1 per 20 project Pyridine Quality sample 95%
Matnx Spike samples 25-150% R' results
Duplicate Methyl naphthalene

(MS/MSD) 25-150% R'

Subject to change as statistically-based limits are recalculated over time.'
E

'

11 analysis is repeated and results remain outside limits, or it recovery comes into limits when analysis is
repeated and reanalysis is within hold time, data quality objective has been met.

Matnx spike recovery is matrix dependent. Objective cannot be set without knowledge of potential*

interterence in the soils.

Key:

(
LLS = low level soil
MLS - medium level soil
SPCC = system performance check compounds
CCC = calibration check compounds
%RSD = percent relative standard deviation
%R = percent recovery
BFB = bromotiuorobenzene

Key (Continued)-

MS/MSD = matnx spikelmatox spike duplicate
Tol-d, - Toluene-d,

i

BFB = Bromotiuorobenzene
1.2 DCE = 1,2 Dichloroethane
cpm = counts per minute
dpm = disintegrations per minute
MDA = minimum detectable actr#y
RPD = relative percent dttference
FWWM = full width at halt maximum

!

!
'

- - . ,
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SAMPLING PROCEDURES
>

INTRODUCTION

Soil sampling will be conducted as part of the mixed waste pond closure project at BP
Chemical. Inc.'s Lima facility. The four surface impoundments (ponds) - Burn, Deepwell,
Celite and V-1 will be closed. Specific closure activities are described in detaij in BP ;

Chemicals, Inc.'s " Closure Plan, Mixed Waste Pond Closure Project, BP Chemicals, Inc.,
'

Lima, Ohio, June 12,1991." Descriptions of the four surface impoundments is contained
'

in the Closure Plan referenced above. Additionalinformation is contained in the " Quality
Assurance Project Plan for the Mixed Waste Pond Closure Project" (QAPjP).

'

1.0 SAMPLING PROCEDURES

1.1 Since the Burn and Deepwell Ponds are planned for clean closure, these
impoundments are subject to clean closure standards (established by the
Ohio EPA) for both radiological and chemical parameters. - t

i
The soilin the Celite and V-1 Ponds must meet the criteria established for -

~

clean closure for radiological parameters before liners are installed. ;

However, chemical contaminants that exceed clean closure standards may
^

be lett in place provided that they pose no health risks, as determined by
a nsk assessment model.

1.2 NUS Laboratory will analyze samples which have been collected and ,

submitted to the laboratory for radiological parameters (gamma ,

spectroscopy, specifically Uranium-238), volatile organic compounds
(acetone, acetonitrile, acrylonitrile, benzene, 1,1-dichloroethylene,
methylethyl ketone, tetrachloroethylene, 1.1,1-trichloroethane, !

trichloroethene,1,1-dichloroethane, vinyl chloride and bromomethane),
semivolatile compounds (pyridine and methyl napthalene), cyanide,8 RCRA . |
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and '

silver) and pH, Table 6-1 summarizes the clean levels for the required - '

parameters. .

1

1.3 The specific sequence and procedures which will be followed for sampling
are described in detail in the Closure Plan referenced above.O

i

+

I- _ _ . _ ._. 4 .-
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I

1.3.1 Radiological soil sampling will be carried out in three phases: ;

Phase 1 - will consist of a radiological soil survey and excavation, as
necessary.

Phase il - will consist of soil sampling and radiological analysis by ;

NUS Laboratory for Uranium-238 and excavation, as necessary.
.

Phase ill - the collection of final clearance samples and radiological
analysis by NUS Laboratory for Uranium-238.

More detail regarding the sampling events is contained in the
" Quality Assurance Project Plan for the Mixed Waste Pond Closure
Project", Section 2.5.

O 4.3.2 che mieei seii se m niieo wiii ee eeee <eiiewieo ee m nietiee ei
radiological sampling. Samples will be collected based on a 10 m x
10 m grid system. Chemical soil sampling is described in detail in
the previously mentioned Closure Plan and QAPjP. Initially, samples ;

will be collected to a depth of 4 feet in 2 foot intervals. Each 2 foot
core sample will be separated into 2 - 1 foot samples. The two
1-foot samples willinitially be sent to NUS Laboratory for analysis.
Remaining samples will be labelled and stored.

To ensure that samples with high levels of contamination are not
sent to NUS Laboratory, headspace analysis for volatile organic
compounds (with an OVA) will be performed at the BP Chemicals, .

Inc. pond closure site in Lima, Ohio on the first sample jar filled at a
sample location. Headspace analysis willinvolve filling a sample jar
3/4 full with sample, covering with tin foil and capping the jar. The :

capped headspace screening sample will be shaken and left in the
sun for 15 minutes. At the end of the 15 minutes, BP Chemicals,
Inc. personnel will shake the sample, remove the cap, raise the tin
foil seal and place the tip of the OVA into the jar carefully so as not t

to clog the OVA with sample matter. A peak reading will be noted
as well as a constant reading.

O

,, _

.--,m . - . . .
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If the laboratory analysis of the first set of samples (i.e.,0-1 foot and
1-2 feet) indicates that concentrations of contaminants are in excess
of " clean levels" (Table 6-1), the results may be re-evaluated using
a risk assessment model to determine whether existing levels
present a health risk. If the risk assessment model determines that
there is no health risk posed by these levels, clean closure activities
will be considered complete and NUS Laboratory will not receive
additional samples. However, if the results of the risk assessment
model determine that the levels of contamination are unacceptable,
the second set of samples (i.e., the 2-4 foot depth samples already
collected) will be sent to NUS Laboratory for analysis.

Laboratory analysis and risk assessment,if required will be repeated
for the second set of samples. If it is determined that these levels
are unacceptable, excavation will be necessary in " hot spots" and
resampling will be done. Once the chemical sampling analysis
results from NUS Laboratory are below chemical clean levels, or the
risk assessment model determines that levels are safe, the area will
be considered suitable for clean closure. .

2.0 SAMPLE CONTAINER REQUIREMENTS

Sample containers are constructed of glass, as listed on Table 6-2. NUS
Laboratory uses only new sample containers.

Volatile organics vials and bottles are prepared in the following manner:-

-- Bake vials, bottles, and liners at 180 C.

Allow vials, bottles, and liners to cool to room temperature in an~

enclosed environment free of contamination.

SE .I vials with septa (Teflon side down), and cap. Cap bottles.-- ,

2.1 SAMPLE PRESERVATION

Sample preservation techniques and holding times are listed in Table 6-2.
Holding times are measured from the date and time of sampling. |

O
|

|

)

.
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2.2 SAMPLE BOTTLE ORDERS
,

,

Bottle orders specifying the following information are prepared by the
Project Manager on a bottle order form (Figure 6-1). Bottle orders should
be placed as far in advance as possible.

;

- Analysis, matrices, number of samples
- Date required .

- Mode of transportation to the site
r

Bottle orders will be shipped to the BP Chemicals, Inc. Pond Closure
Project site in Lima, Ohio. Bottle orders will contain chain-of-custody forms !

(Figure 6-2), custody seals on the coolers, and trip blanks.

2.3 FIELD QUALITY CONTROL

NUS Laboratory will be provided with the following field Quality Control (OC) !

samples:

'

1.5.1 Field Duplicates - 1 in 10 project samples. These will not
necessarily be identified as duplicates.

1.5.2 Field Blanks and Equipment Blanks - 1 in 20 project samples.
Field blanks will not necessarily be identified as blanks. Field
blanks are prepared in the field by pouring carbon treated 4

deionized water directly into sample containers. Field blanks
are analyzed for all parameters of interest.

.

1.5.3 Trip Blanks - 1 per day - These will be analyzed only for-
volatile compounds. Trip blank vials will be prepared at the
laboratory and shipped to the BP Chemicals, Inc. pond
closure site with bottle orders. Trip blanks ensure that cross ;

contamination of volatile organic compounds (VOCs) during
sample shipment has not occurred.

2.4 LABELS

A completed label should be placed on each sample jar prior to sampleO ,

co!iection.

,

.
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The following information should appear on the label:

Name of facility (BP Chemicals, Inc., Mixed Waste Pond Closure)
Date and time of collection (time of collection will coincide with

chain-of-custody form)
Sample identification (name of sample point)
Sample type (e.g.,0-1 foot,1-2 foot)
Sample matrix

.

3.0 CHAIN-OF-CUSTODY FORM

A chain-of-custody form (Figure 6-2 or equivalent) should be completed for each '
sampling event to document sample custody from the time of collection through
transfer of custody to the laboratory. At a minimum, the chain-of-custody record
must contain the following information.

Type of sample bottle (e.g.,8 oz. wide mouth,16 oz. wide mouth)-

Sample identification-

Signature of collector-

Date and time of sample collection-

Signature ar.d inclusive dates and times o' possession for each person-

taking custody of the samples

4.0 SAMPLE DELIVERY TO THE LABORATORY -

.

Samples must be delivered to the laboratory in a manner such that the
characteristics of the sample are preserved and analysis can be completed within
the holding times. Table 6-2 lists preservative techniques and holding times for
the parameter list for BP Chemicals, Inc. Pond Closure Project.

- i

i

$
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TABLE 6-1
CLEAN LEVELS FOR SOIL

;PARAMETERi CLEAN LEVEb

Uranium-238 (Gamma Spectroscopy) 35 pCi/g
*Volatile Organics .

acetone 1,1-dichloroethane
acetonitrile vinyl chloride
acrylinitrile
benzene
1,1-dichloroethylene
methyl ethyl ketone
tetrachloroethylene
1.1.1-trichloroethane

Semivolatile Organics *

pyridine
methyl naphthalene

RCRA Metals

arsenic 15.0 mg/kg
barium 125.7 mg/kg
cadmium 0.8 mg/kg
chromium 21.1 mg/kg
lead 21.9 mg/kg
mercury 0.1
selenium *

silver

Cyanide *

pH 4.7 - 9.0'

Matrix specific detection limits - to be determined using a " clean" sample.*

O ' Defined in Section 3.11.2 of the Ohio EPA Closure Plan Review Guidance
Document.

2 To be determined prior to sampling via background soil survey.

.
.
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TABLE 6-2 :

CONTAINER PRESERVATION AND HOLDING TIME REQUIREMENTS ;

NON-AQUEOUS SAMPLES
'

.

a

PARAMETER @ < [CONTAINEMfE 5pNESERVATIV55 [M XiMUMN!f
! HOLDING; TIME $ |s, !' +

,

.

Uranium-238 Quart - Wide None 6 months
Mouth Glass !

Volatile Organics 8 oz. Glass with Cool,4 C Volatiles: 14 days
Semivolatile TLC' Semivolatiles: :

Organics Extract within 7

O eeve o< -

'

collection.
Analyze within _ ,

40 days of -!

collection.
3

RCRA Metals 8 oz Glass .2 None 6 months, except
'i

Hg - 26 days
t

Cyanide 8 oz. Glass with Cool,4 C 14 days
TLC'2 )

pH 8 oz. Glass' 2 Cool,4 C No specific
'

holding time has
been established
for soils.

,

p

' Teflon-lined Cap
i

i2 Metals, cyanide and pH will be analyzed from one 8 oz. glass container. A
separate 8 oz. jar will be utilized for the volatile and semivolatile organics. ;

O 1

4

__ _ , 4 - .. -1
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FIGURE 6-1
BOTTLE ORDER FORM ,
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FIGURE 6-2
CHAIN-OF-CUSTODY FORM
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LABORATORY SAMPLE CUSTODY

1.0 PURPOSE AND APPLICABILITY

This section outlines the procedures for receipt, log-in, storage and tracking
sample received from the BP Chemicals, Inc. Pond Closure Project for analysis at'
the laboratory. Field duplicates and field blanks will be analyzed by NUS
Laboratory as samples and will not necessarily be identified as duplicates or
blanks. Field duplicates will be provided at the rate of 1 per 10 samples collected.
Field blanks and equipment blanks will be provided at a rate of 1 per 20 samples
collected for each parameter group, whichever is greater. Trip blanks will be
provided at the rate of one per day and will be analyzed for volatile compounds
only.

2.0 PROCEDURE
,

2.1 SAMPLE RECEIPT AND LOG-IN DURING NORMAL WORKING HOURS

2.1.1 All samples are received into the laboratory through sample
.'

receiving. When samples are received into the laboratory during
normal working hours (i.e. 8:30 a.m. - 5:00 p.m., M-F,8:00.a.m. -
12 Noon, Saturday) the sample custodian or a member of the
Receiving Department signs and dates the shipping manifest to
acknowledge receipt of the sample containers.

2.1.2 The Sample Custodian then examines the shipping containers and
verifies that the correct number of shipping containers was-
received by signing and dating the airbill.

2.1.3 1he Sample Custodian removes the chain-of-custody seal and
opens the shipping containers to remove the enclosed sample
documents.

Since samples received from the BP Chemicals, Inc.' Pond Closure
Project will be potentially radioactive, they will be handled as such.
Qualified personnel will screen the samples for radioactivity levels
using the uR survey meter. Radioactive materials will be
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segregated form non-radioactive samples. The procedure used will
be as follows:

i. Line the lab bench with absorbent paper and wear gloves to
handle the samples.

ii. Verify that the uR survey meter is within calibration,i.e., less
than six months have passed from the calibration date. If the
calibration date is exceeded, return the meter to the radiation
safety officer designee (RSOD). Obtain another meter for
sample screening.

iii. Record the make, model, and calibration date of the meter on
the sample survey record.,

iv. Perform a battery check and record the result. If the battery
check fails or degrades over time, notify the RSOD.

v. Turn the scale knob to the lowest scale. Point the meter
away from the samples and measure ambient background.
Record the value on the survey record.

vi. Place the front end of the meter in contact with the sample to
be measured. Record the sample number and the instrument
reading on the survey record.

If the needle goes off-scale, select the next highest scale
setting. Repeat until the reading comes on-scale. Record
this final measurement on the survey record.

If a sample reads >1 mR/hr, notify the RSOD immediately.
(Notify the Radiochemistry Group Leader in his/her absence.)
Do not handle the sample further.

If a sample reads 10X background but <1 mR/hr, place a
radioactive materials sticker on the sample and move it to a
controlled radiological area for storage. The sample will be
handled as a radioactive sample; it will be segregated from
nonradioactive samples.
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If a sample for radiochemical analysis reads above
background but <10X background, label the sample with a
colored sticker and write the reading on the sticker. This
information will be helpful to radiochemistry lab personnel
from an analytical and cross-contamination prevention
standpoint.

If radioactive samples are received after hours, or when no
member of the Radiochemistry Laboratory is available, the
samples will be placed in the radioactive sample staging area
designated by the RSOD.

The RSOD will determine the safe handling procedures appropriate
to the radioactivity level of the samples described in Appendix B. '

2.1.4 The Sample Custodian removes the samples from the shipping
container (s) and completes the laboratory sample log-in sheet
(Figure 7-1 or equivalent). Analyses requested and sample bottles
received are documented using test codes and bottle codes,
respectively.

Any anomalies with the sample containers, such as the following,
are noted on the laboratory sample log-in sheet and 'a
nonconformance/ corrective action record. For example:

Broken sample container.

Improper sample container.

Improperly. preserved sample (with respect to temperature
preservation).

L

The Project Manager should be notified immediately if any.
anomalies are noted. The Project Manager will notify BP
Chemicals, Inc. immediately for resolution or clarification of the
problem.

i

O 1.

a

I
_. . . . . . .- ._
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2.1.5 The Sample Custodian cross-checks the information on the chain-
of-custody record, air bill, and sample labels to determine if
discrepancies exist. If so, they are noted on the laboratory sample
log-in sheet and a nonconformance/ corrective action record. When
all of the information has been recorded and cross-checked, the
Sample Custodian signs and dates the laboratory sample log-in
sheet.

2.1.6 The Sample Custodian physically applies a laboratory sample
number to each bottle. Care must be taken to ensure that the

'

sample number does not interfere with information recorded on the
sample label or tag.

The laboratory sample number consists of seven characters, as
follows:

P999999 for samples received at the Pittsburgh laboratory

where "999999" is a six-digit number, which increases
consecutively with each new sample number.

2.1.7 The Sample Custodian signs and dates the chain-of-custody
record.

2.1.8 The Sample Custodian completes the top portion of a lab tracking
record (Figure 7-2).

'

2.1.9 Using the information on the laboratory sample log-in sheet, the
Sample Custodian completes sample leg-in through the LIMS.

2.1.10 Following sample log-in, the laboratory sample log-in sheets, the
documents received with each set of samples, and a printout from ;

the LIMS of the information entered at sample log-in are routed to
the Project Manager for review. If any of the information entered
into the LIMS is incorrect, the Project manager notes the
appropriate changes on a speed letter (Figure 7-3) or equivalent.
When the changes have been completed, the Project Manager i

signs and dates the laboratory sample log-in sheet.,
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2.2 SAMPLE STORAGE

2.2.1 The Sample Custodian places the samples in the appropriate
storage area. Samples for volatile organics analysis are
segregated from other samples to minimize the opportunity for
cross-contamination. Samples requiring preservation to 4 C
(volatile organics) are stored in refrigerated storage units.
Samples from BP Chemicals, Inc. Pond Closure Project will be
maintained in locked storage units.

2.2.2 Samples are retained in primary storage until work is completed.
Samples are retrieved and stored by Sample Custodians or
analysts. Following generation of . the report, the Sample
Custodian moves the samples to secondary storage. Thirty days
thereafter, the unused portions of samples are returned to BP
Chemicals, Inc. in accordance with NUS Laboratory's radiation
safety procedures.

2.3 SAMPLE ANALYSIS AND DATA ENTRY

2.3.1 A work list from the LIMS is printed by each group leader
periodically. This list incudes the client i.d. number, NUS
Laboratory sample number, date received, preparation method,
ana|ytical method, analyte, and client for the selected tests and
samples. Following sample log-in, the analyses are available for
inclusion on the work list.

2.3.2 Samples are received from the appropriate locked storage units by
a Sample Custodian or analyst. Samples are signed out on.a
tracking form which includes the date and time of removal. Raw
and prepared samples are returned to the locked storage units.-

2.3.3 Sample preparation and analysis is documented in bound
laboratory notebooks and on preprinted worksheets.

2.3.4 During data entry, the book and page number of the analysis log
is entered into the LIMS along with the results so that raw data are
easily retrievable.

_
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2.4 PROJECT RECORDS
:

Client files will contain the following: a

Field chain-of-custody records- >

All project-related correspondence (internal and external)-

Laboratory tracking records-

;

A complete set of deliverables-

2.S DIRECT SAMPLE TRACKING

The National Enforcement Investigations Center (NEIC) of the EPA defines
custody of evidence in the following ways:

It is in your actual possession, or-

It is in your view after being in your physical possession, or-

it is in your possession and then you locked or sealed it to prevent-

tampering, or
:

It is in a secure area.-

NUS Laboratory will maintain direct sample tracking showing the transfer of f

samples from secure, locked sample storage to the secure laboratory area '

and back to locked storage for this project.

Samples, sample extractions, and sample digestions are stored in locked
areas when not in use for sample preparation or analysis. ~ Keys to the-

.i

locked storage areas are controlled by the Sample Custodian or designated ;

laboratory personnel. The following NUS Laboratory personnel are. ;

authorized to access samples in locked storage.

Project Managers
Drivers
Laboratory Analysts
Laboratory Assistants
Laboratory Group Leaders and Assistant Group Leaders '

Laboratory Operations Managers .

- - . . . - . .
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Logistic Support Group leaders
- Quality Assurance Coordinator
- Quality Assurance Representatives

Sample Custodians

The following steps are taken to document the location of the samples at
all times. '

When a sample is to be placed in locked storage following check- :
-

in, or a sample extract or a sample digestion is to be placed in
storage following sample preparation, the Sample Custodian or
analyst obtains a key to the locked storage area and completes the
lab tracking record (Figure 7-2). The storage area is unlocked,
and the sample or sample preparation is placed in the designated -

area. The storage unit is locked immediately, and the key is.
retumed.

O '

When a sample (or its extract or digestion) is to be removed from ;
-

storage, the Sample Custodian or analyst obtains a key to the '

storage area, completes the lab tracking record, and unlocks the
'

storage area to permit removal of the sample. The storage area 1

is locked immediately after the removal of the sample, and the key :

is' returned. The analyst is now responsible for the custody of
sample.

When a sample (or its extract or digestion) is to be returned to-

locked storage, the Sample Custodian or analyst obtains a key to
the storage area, signs the lab tracking record, and unlocks the
storage area to permit return of the sample. The storage area is -
locked immediately after return to the sample, and the key is
returned.

The laboratory tracking record is placed in the client file or project file
following review by data management personnel.

i

O

_.
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FIGURE 7-1
SAMPLE LOG-IN SHEET
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FIGURE 7-2
LABORATORY TRACKING RECORD

.

! o O
n P.

5.E 6- g
-

tJ. % %

a a u oO O e
E m-
2 o
es |

E *
|'"
i

|u)
0
*r |
L

| *e
b.
5

V

~

22
~

E
- -

a . .. >
- S E

60 e n u o iE Z .. n f E I

O
-E $? 2 ~& I

3 1c w
en

n tu 75 % * c .;

|
eo -

3' G. $ *e .

-c ..
O5 %
U C cr $ en e E '

"2 118 Z O R *'
. E !

L in a ti 1, O b b
O.E C

any
m o a e T1 r

o w w m t e

dO E E
- a - a
-o -

.

y <)C
. >

* q
m ~ e

< D f
C4 3

[ m
() Z

'

,%=:n. -
7.

(A o
.*4 $-

.> e .= ,
U3 @ h

,

c3{
'

'i !?
~

,,,

m r> -*
; E.<..

a 6 g-
c r .

i e,

IE t a i m
?.o n ,

O & 1 **

* 6 e

.<> b sn
t- e w r

n 1 u> ~

O09 i

*
mm-k= .cx= ---- ~erc=z: . _r=r.ra:.: .

-
.

. , .
%I i i

| {e

.hrUni s i'

i F => o. e t } p '

. m 4. iL i i

n- +
' ,

1 sn t-~) | T3-'g, ,)
| E(.

. - <>m i,, ,

;,, .i
'

|
8 e,

e i l

_.j 5( !: -._m=- =. _ _ -
i,

|.. |
o.

T ! Na C t }
>u , Isv

u, 2 j a i,
e e t i C ** g

kk k

b % 1 ' !
u, w I c :

_.. ,

. . . - . . _

|

O

o
q

"k v-
_

. ..



__

Section No.- 7
-O

Revision No.: 1

Date: 07/21/93
Page: 10 of 10

FIGURE 7-3
SPEED LETTER
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i
CAllBRATION PROCEDURES, SAMPLE PREPARATION AND |
ANALYTICAL PROCEDURES, liiTERNAL QUALITY CONTROL

,

o

1.0 PURPOSE AND APPLICABILITY

l
This section provides specific calibration procedures, sample preparation and

;

analytical procedures and illustrates internal quality control checks in the form of
standard operating procedures (SOPS). :

e

The BP Chemicals, Inc. Mixed Waste Pond Closure Project involves the analysis
of soil samples for uranium-238 by gamma spectroscopy, volatile and semivolatile |
organics -(acetone, acetonitrile, acrylonitrile,- benzene, 1,1.-dichloroethylene, i

methylethyl ketone, tetrachloroethylene,1,1,1-trichloroethane, trichloroethene,'1,1 ' :
dichloroethane, vinyl chloride, bromomethane,'pyridine, and ' methyl naphthalene),

'

RCR A total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium,
and silver), cyanide, and pH. Appendix A contains all of the applicable SOPS. ;

2.0 VOLATILE ORGANICS ANALYSIS BY GAS CHROMATOGRAPHY / MASS ,

SPECTROMETRY (GC/MS)
i

Appendix A. Section 1 contains the SOP for Volatile Organics Analysis by GC/MS.

A matrix specific detection limit study will be performed for the volatile-

;
organic compounds prior to analysis. The procedure is described in
Appendix B Section 1.

!

Section 3.1 describes instrument setup and tuning. NUS Laboratory+
;

employs capillary columns only for analysis. Refer to section 3.1.1 for. l
| operating conditions and 3.1.2 for tuning.

-

Section 3.2 discusses initial calibration, calculation of relative response+

factors (RRF) for each compound and' calculation of %' relative standard |

deviation (%RSD) or RRF values for each compound.
|

Continuing calibration checks and the acceptable criteria are discussed in+

Section 3.3. d

O
|

!

.- , . - ~
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Since samples from BP Chemicals, Inc. Mixed Waste Pond Closure Project-

will be soil matrix, refer to Section 3.5 for the analytical procedure.

Data reduction is discussed 3.6.,3.8, arid 4.0. Since TICS are not required --

for the BP Chemicals, Inc. Mixed Waste Pond Closure project, those
sections which discuss TICS are not applicable.

Section 5.0 contains quality control requirements.-

Method references are contained in Section 10.0.-

3.0 DETERMINATION OF GAMMA-EMITTING RADIONUCLIDES (GAMMA
SPECTROSCOPY)

Appendix A, Section 2 contains the SOP for Gamma Spectroscopy.
,

Section 3.0 contains routine sample preparation procedures. However,-

- samples for this project will be prepared in accordance with Section 5 of
Oak Ridge Associated University's " Laboratory Procedures Manual for the
Environmental Survey and Site Assessment Program" Samples will be
prepped following Section 2, steps 2.1.1 through 2.1.5. Section 5 is
contained in Appendix A, with NUS Laboratory's SOP for Gamma
Spectroscopy. Since BP Chemicals, Inc. Mixed Waste Pond Closure
samples will be a soil matrix, section 3.2 is applicable. Also contained in

,

Section 3.0 are data acquisition procedures, spectral data reduction
technique and calibration method.

Data collection, reduction and reporting are described in Section 4.0.-

Section 5.0 contains quality control procedures.-

Method references are listed in Sectiv 9.0.-

4.0 pH - SOIL / WASTE

Appendix A. Section 3 contains the SOP for determining the pH in soil / waste. '

Section 3.0 contains sample preparation procedures.-
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Data collection is described in Section 4.0.-

Section 5.0 contains quality control procedures.-

Section 6.0 describes some of the more common interferences.- '

References are listed in Section 10.0.-
,

5.0 GRAPHITE FURNACE ATOMIC ABSORPTION s

Appendix A, Section 4 contains the SOP for graphite furnace atomic absorption.
,

Arsenic, lead, and selenium will be analyzed for using graphite furnace-

techniques.

A matrix specific detection limit study will be performed for selenium using-

the procedure outlined in Appendix B, Section 2.

Section 3.0 describes the preparation of the instrument for analysis.-

.

'

Data collection procedures are contained in Section 4.0.-

Section 5.0 contains quality control procedures. '
-

Section 6.0 discusses interferences encountered using the methodology.-

Section 10.0 lists the method references.-

6.0 INDUCTIVELY COUPLED PLASMA - ATOMIC EMISSION SPECTROMETRIC
METHOD

Appendix A, Section 5, contains the SOP for inductively coupled plasma - atomic
emission spectrometric method.

Barium, cadmium, chromium, and silver will be analyzed for using--

inductively coupled ' plasma.

Section 2.0 discusses the theory of the methodology.-

O

;
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Section 3.0 summarizes the procedure which is followed in anaiyzing-

samples.

Section 4.0 discusses data collection.-

Quality controlis summarized in Section 5.0.-

References are listed in Section 10.0.-

7.0 MERCURY ANALYSIS IN SOIL / SEDIMENT BY MANUAL COLD VAPOR
TECHNIQUE

Appendix A, Section 6 contains the SOP for mercury analysis in soils / sediments
using the cold vapor technique.

Section 3.0 contains sample preparation procedures, calibration sample and-

standard analysis and data reduction.

Quality controlis summarized in Section 5.0.-

Section 10.0 contains method references.-

8.0 CLP CYANIDE

A matrix specific detection limit study will be performed for CLP cyanide-

using the procedure described in Appendix B, Section 3.

Section 3.0 contains sample preparation procedures and standardization-

procedures for solutions.

Section 4.0 discusses data collection.-

Quahty controlis summarized in Section 5.0.-

For the BP Chemicals. Inc. Pond Closure Project, daily calibration will be-

done. A calibration curve containing 4 data points will be analyzed. In lieu
of calculating the correlation coefficient, the calculated RSD must be no
greater than 7.5% for the curve to be acceptable.
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9.0 BASE NEUTRAL EXTRACTABLE ORGANICS ANALYSIS BY GAS
CHROMATOGRAPHY / MASS SPECTROMETRY

,

A matrix specific detection limit study will be performed for pyridine and-

methyl naphthalene (semivolatile organic compounds) prior to analysis.
This procedure is described in Appendix B, Section 4.

<

Appendix A, Section 8 contains the SOP for base neutral / acid extractable-

organic compounds.

Sections 3.1 through 3.5 summarize instrument setup, initial calibration,-

continuing calibration verification, and s Ample analysis for target
compounds.

Section 3.7 discusses quantitation of target compounds.-

Quality controlis summarized in Section 5. >-

Section 10.0 contains method references.-

i

!
,

'o

_
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jDATA HANDLING
1

:
!

1.0 PURPOSE AND APPLICABILITY |
!

NUS Laboratory s analytical product includes a complete and accurate-written '

record of sample preparation and analysis, sufficient for third party data validation.
This section defines NUS Laboratory procedures for data collection, reduction,-
entry into the LIMS, validation, and reporting. *

All data is collected, reduced, entered, validated, and reported in accordance with
this procedure. :

2.0 PROCEDURE

2.1 DATA COLLECTION i

O '

2.1.1 Analytical activities are documented in sufficient detail to allow them
to be recreated. This includes the following, at a minimum, for $

sample preparation and analysis.
|

The analytical activity being performed.-

This includes a brief description of the analyte (s) and
technique, and the NUS Laboratory SOP number.

,

The person (s) performing the activity and the date.and time-

that the activity was initiated.
,

Instrument parameters.-

|

This includes instrument identification and . settings.
(Instrument settings may be referenced to previous
documentation of instrument parameters or instrument

.

printouts if available then.) j

The analytical sequence (i.e., the chronological order of-

analysis).

.i
i
i

!

|

- -- ._ __ __ - ~_._~~
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!

The following data must be recorded and/or retrievable from j

an instrument printout (quantitation report, printer tape, etc.) _
,

for each sample, standard, and QC check run 'in the analytical !

sequence. Units for allvariables must be specified, preferably ,

in column headings.

- NUE Laboratory sample number. i

- QC sample type identification (prep blank, ms, etc.) if ;

QC sample.
3

- Dilutions made prior to taking a sample aliquot (actual !
initial and final volumes, not a ratio). j

- Sample aliquot / final volume. . j

O
- Instrument reading.i

- Final result to be reported, along with qualifiers where :

appropriate. !
1

- Percent recovery, RPD, range, or percent difference of
quality control checks.

The calibration curve from which data are quantified. :
+

:

This must be identified by instrument and date run, the initial I

calibration is included in the analytical run.
,

t

Notes regarding any anomalies. ;
-

For example, change in color, formation of precipitate or i

difficulties (e.g., instrument malfunuion) encountered during j
analysis. '

t

The notebook identification number on each page.-

The method, date, analyst, and instrument must be
documented in a laboratory notebook. The . remaining

.

I
v

. , . , , _ , _ , -. . . _ -. _ s1 . >
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o

information must be recorded in the notebook or on preprinted I
'

worksheets. or retrievable from instrument output.

2.1.2 Preparation of reagents and standards -(calibration, calibration ~ i

verification, surrogate spike, and matrix spike)is also documented i

in support of sample analysis in a lab notebook for organic and !
radiochemistry procedures, respectively.

'

2.2 DATA REDUCTION

2.2.1 Qualitative Identification ,
.

:

Qualitative - identification of organic compounds is - performed
according to CLP Statement of Work Guidelines which are delineated
in Appendix A, Section 1. ;

,

Appendix A, Section 2 contains calibration and quality control ;

guidelines for radiochemistry analyses. ;

2.2.2 Quantitation
|

The equations used to calculate final results are specified in the l
appropriate SOP. .;

Data reduction for gamma spectroscopy is discussed in j*

'

Section 4.2 of the SOP (Appendix A, Section 2).

Volatile organics analysis -and; the quantitation of target-
,
'

compounds is contained in Section 3.8 of the SOP (Appendix
A, Section 1). |

pH determination is discussed in Appendix A, Section.- -

Metals by graphite funrace and the-quantitation or arsenic --
-

lead, and selenium are discussed in Appendix A, Section 4. )
q

Analysis of metals by ICP is discussed in Appendix A, Section-

5 under procedure.

:O
|

I
-

- _- ~. _ _ _ _. . - _ _
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Quantitaiton of mercury is discussed in 3.4 of Section 6,-

Appendix A.

Report solid samples (soil / sediment /non-organic wastes) on-

dry wight basis. Percent moisture / solids will also appear on
the report.

2.2.3 Analyst Evaluation

The quality control data for each batch or analytical. run are
evaluated against acceptance limits. (See Section 5) Whenever a.
quality control result exceeds acceptance limits, with the exception
of matrix spike recoveries, corrective action is required prior to
turning in data for the batch or analytical run for independent data
review. Corrective actions are documented in the analysis log. When

i corrective action requires the efforts of someone other than the
analyst, or the corrective action will not be completed during the .

_

work shift, the analyst completes a nonconformance/ corrective action
record.

2.3 DATA ENTRY
J

After data reduction, the analyst enters the following data from the analytical
run into the laboratory information management system (LIMS).

j Date and time of analysis (time initiated).-

I
Analyst.-

Instrument.-

<

Sample results, including comments / qualifiers.+

OC sample results. including comments / qualifiers.-

Lab notebook reference.-

O

v .
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2.4 DATA VALIDATION AND REPORTING

The data validation and reporting sequence are described below. The t

independent data and check-out reviews conducted by the operations staff
are intended to compliment one another. The independent data review
evaluates the results obtained for many samples for one test; check-out
evaluates the results for all tests run for one sample. Errors and
inconsistencies that are not apparent from the initial review may be evident
in the second review.

2.4.1 Independent Data Review
|,

Following data reduction and before or after data entry, the-

raw data associated with the analytical run -- analysis log,
instrument output (quantitation reports, chromatograms,
spectra, strip chart recordings). calibration curves, etc. are.

.

forwarded to the Group Leader or his/her designee for
Os independent review and approval. The review encompasses

the correctness, acceptability, and completeness - of the
following elements of data generation and handling. (All
elements are not applicable to all tests.)

;

- Data entry .t

- Instrument tuning

- Initial calibration '

,

Continuing calibration / calibration verification-

- Calibration blanks

- Method blanks

' At least 10% of the samples in the batch will be reviewed. The reviewer initials the
specific sample results reviewed, if an error is found,100% of the samples
reported from the batch must then be reviewed.
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,

- Surrogate or lab control standard recovery

- Qualitative identifications'

- Quantitation, including units and reportable figures'

- Precision of duplicates

- Recovery of matrix spikes

- Holding time

- Data qualifiers / comments

When an unacceptable calibration or quality control check is
generated, the data reviewer ensures that appropriate
corrective action was taken prior to approving the data. Any
defects are corrected. Raw data and data entry are also
corrected as necessary. If corrective action cannot be taken,
the sample results are qualified appropriately.

If independent data review is conducted prior to data entry,-

data entry is verified separately. Any problems with the data
must be corrected prior to approval of the data;

Upon approval of the data, the reviewer initials the: lab-

notebook page(s) or the worksheet, and indicates approval of -
the data in the LIMS, which allows the data to proceed to
check-out.

2.4.2 Sample Check-out

When all of the results for the parameters assigned to a sample'
have passed independent data review, they are evaluated by the
Laboratory Manager or his/her designee during check-out. Errors
and inconsistencies that were not evident in the in~tial review may
become apparent when each result is evaluated in light of the results
obtained for the other parameters. Specifically, the following are
reviewed.

=
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I

Units and reportable figures. !-

Reasonableness of results given the available' information f-

about the sample. {
;

Method references. *-

QC data completeness.-

,

Any problems with the data must be corrected before the data are :

approved at check-out.

!2.4.3 Report Preparation

Following check-out, data are available for report preparation-

through the LIMS. Reports consist of a lab analysis report or
a lab analysis report and a quality control report. Thelab
analysis report contains the following information:

- Client name and address (including the person to '

whose attention the report is being sent).

- NUS Laboratory report number.

- Report date.

- NUS Laboratory client number.

;
- Identification of the person who reviewed and approved

the data at check-out.

- Date sampled and date of sample receipt for each
sample. q

|

- Determination, result, and units for each radiochemical j
parameter for each sample. -|

The quality control report contains the following inforrnation as --

applicable to the analytes:

#a=
.

.
. .
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- Supplemental information, including batch number,
.

method reference, date and time of analysis, analyst,
and instrument 'used for radiochemical determinations, .

.|and method reference for volatiles.-

- Laboratory control sample recoveries. -!

- Radiochemical method blank results.

- Radiochemical matrix spike and duplicate results.

A copy of the chain-of-custody will also be provided with the
final reports.

,

'

O
4

:

!

.

.-

-i.

I
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LABORATORY QUALITY CONTROL

1.0 PURPOSE AND APPLICABILITY
4

This procedure provides an overview of procedures used to assess and control
analytical processes applicable to the BP Chemicals, Inc. project. Specific
information on quality control checks for individual laboratory groups is provided
in the SOPS in Appendix A of this Quality Assurance Plan for BP Chemicals, Inc..
Additionally, the blind QC sample program and participation in performance
evaluation studies are detailed in Section 11, Performance Audits.

2.0 PROCEDURE

2.1 ACCEPTANCE LIMITS

O ~

Acceptance limits for the daily QC program are taken from EPA methods
or are established by NUS Laboratory from actual QC data as described in
this section. Acceptance limits are calculated and summarized semi-
annually, at a minimum, and distributed to laboratory operations personnel ;
by the QAD.

,

2.1.1 Fixed Limits i

in general, acceptance limits for GC/MS for tuning, initial and
continuing calibration, method blanks, surrogate standards, and .
precision and accuracy of matrix spikes and duplicates or duplicate - :

'matrix spikes are based on - acceptance limits established in EPA
methods and are detailed in the appendices to this QA Plan.

2.1.2 Variable Limits )
i

Variable limits are based on laboratory-generated data and a4..
updated semi-annually, at a minimum, by the QAD.

|
|

O

-- , -- m1- D f
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a. Accuracy '

Acceptance limits for percent recovery of. lab control-

standards are calculated' from actual QC data. The 1

mean (x) and standard deviation (s) are calculated ,

from the most recently generated percent recovery.
data. A minimum of 20 values are necessary to -
establish limits; up to 100 values will be used when

'

available. Outliers, which are -excluded from the
calculation of acceptance limits, are identified as j
described in paragraph 3.4.

'

Acceptance limits are calculated as follows, where xi--

represents the individual values and n is the number of
values:

,

;

Parameter Symbol Formula i

Upper Control Limit UCL x + 3s

Upper Warning Limit UWL x + 2s

Center Line x (Sum x,)/n 3

Lower Warning Limit LWL x - 2s
|

Lower Control Limit LCL- x - 3s

Acceptance limits are tested initially by determining the-

percentage of points falling in the range of x f_1s. It is - i

expected that approximately 68% of the data will fail. I

within this range. If <50% of the data fall within this
range, the limits are suspect and must be verified prior
to use.

b. Precision

Acceptance limits for the range or RPD of duplicate-

analyses are calculated from the standard deviation (s)

i

. _ . . _
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of the most recently generated range or RPD data. A
minimum of 20 values are necessary to establish limits;
up to 100 values will be used when available. Outliers,-
which are excluded from the calculation of control-

_

limits, are identified as described in paragraph 3.4.

Until sufficient data have been generated to calculate
acceptance limits, the following limits will apply:

Range:5 times the method detection limit2-

- RPD: <20%
,

Acceptance limits are calculated as follows, where x,-

represents the individual values and n is the number of
values:

Parameter Symbol Formula

Upper Control Limit UCL x + 3s

Upper Warning Limit UWL x + 2s '

Center Line x (Sum x;)/n

For radiochemistry, precision acceptance limits are
established for the ranges shown in Table 10-1.
Variable limits based on in-house data must not :!

exceed the maximum listed. ,

c. Acceptance Limit Updates j
Acceptance limits ' will be . updated semi-annually at a :

minimum, when 5 or more new values have been generated.
The summary of acceptance limits is revised and distributed
to the appropriate lab groups after each update.

i

|

- -
- - . .m
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2.2 OUT-OF-CONTROL SITUATIONS

Whenever an out-of-control situation occurs, with the possible exception of -
matrix spike recoveries (see 3.1.1), corrective action.is required prior to
continuation of analysis and/or reporting of the data for the entire batch. ;

The corrective action taken for each out of control event must be described
in the analysis log. In addition, when corrective action cannot be completed
by the analyst within the same work shift, a nonconformance/ corrective
action record is completed. (See Section 14, Corrective Action.)

2.2.1 Fixed Limits ,

?

Analyses are out of control whenever the acceptance limits .are i
'

exceeded. -

2.2.2 Variable Limits <

' Analyses are out of control whenever any of the following events
occur:

..

I
- 1 point is outside the control limits

- 2 consecutive points are outside the warning limits j
- 7 consecutive points are on one side of the center line

- 7 consecutive points increase or decrease

- An obvious cyclical pattern is observed in the distribution of
'

points

in order to evaluate the data in this manner, the quality control data
will be graphed on control charts or tabulated in chronological order.

2.3 IDENTIFICATION OF OUTLIERS

Outliers, which are excluded from the data used to calculate acceptance
limits, are identified as follows (according to the procedure described in ~
ASTM E178-80, Sections 4.1 and 4.2):O

._

_ ,
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x, s, and n are those values calculated the last time acceptance-

limits were updated. (This differs from ASTM E178-80 which uses
the values from the data set under evaluation.)

x,is that value in the current set of data fur 1 hest from x. (The current-

data is the set of data under evaluation.)

T,y, is the T value from Table i in ASTM E178-80 for o at the 1%-

significance level.

If the absolute value of (x - x,)/s < T .,,, x, is not an outlier. Use this
3

value and all other values in the data set to calculate acceptance
limits.

if the absolute value of (x - x,)/s > T ,, x,is an outlier. Delete'this-

iv

value from the data set and do not use it to update acceptance
limits. Add the next most recent value (if available) to the data set
and repeat the test for outliers.

.

#

r

O |

--

. _
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TABLE 10-1

RADIOCHEMISTRY ACCEPTANCE CRITERIA

Maximum Acceptance
Parameter Level Criteria")

Gamma Emitters <100 pCi/L Range <10 pCi/L
100 pCi/L RPD <10%>

O

'
.

f h

.

. ..-

(1) Adapted from EPA 600/4-81-004, Table 3 ;

!

O
.

9
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PERFORMANCE EVALUATION AND SYSTEMS AUDITS

1.0 PURPOSE AND APPLICABILITY

Performance evaluation audits test the precision and accuracy of laboratory data
through the analysis of reference materials whose true value is unknown to the
analyst. NUS Laboratory participates in performance evaluation studies sponsored
by the EPA and a variety of certifying and accrediting agencies. NUS Laboratory
also conducts an internal Blind Quality Control Sample (BOCS) program to monitor
data quality.

1.1 BQCS PROGRAM

NUS Laboratory monitors and controls its analytical prccesses through daily.
quality control checks and a blind quality control sample program. The daily

O quality control (QC) program consists of control samples prepared and
inserted into the analytical process by the analyst. These QC checks are
advantageous in that the analyst receives feedback on analytical
performance as soon as the control sample result is obtained. Should the
result indicate a performance problem, corrective action can be taken
immediately. However, since the analyst knows the identity of the control
sample as well as its true or expected value, the opportunity for bias in the
treatment of the QC sample exists. The ongoing, group-wide BOCS
program, compliments the daily quality control program. These control
samples are either single or double blinds inserted into the analysis process i

by the quality assurance staff. Thus, the opportunity for analyst bias is !
reduced or eliminated.

This dual approach to quality control provides the analyst with sufficient
information to evaluate the performance of the ' analytical system 'in q

.

real-time, while providing laboratory rnanagement with ongoing, unbiased
feedback on laboratory per4ormance.

The BOCS program is also used to develop precision and accuracy data
quality objectives and to provide objective evidence of the overall quality of
NUS Laboratory data.

O

- .
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1.2 EXTERNAL PERFORMANCE EVALUATION STUDIES

NUS Laboratory participates in a variety of perforrnance evaluation )
programs sponsored by the EPA, state regulatory agencies, and other
certifying or accrediting agencies. NUS participates in these studies in order
to obtain and retain the desired certifications and accreditations.

Systems audits evaluate work group performance against established
quality assurance requirements. Waste handling and disposal procedures-
are also monitored in accordance with this procedure. Work performed
under the BP Chemicals, Inc. Quality Assurance Project Plan may be
audited at the discretion of the Quality Assurance Coordinator or the
Laboratory Manager.

,

'

- External systems audits are also used as sources of feedback on the
quality and performance of the laboratory. Nonconformances identified
during external systems audits are documented in the audit report and
laboratory response, and corrected in the same manner as internal systems
audit findings.

2.0 PROCEDURE

'

2.1 BOCS PROGRAM

2.1.1 Scope of the BQCS Proaram
,

The BQCS program serves as a check on the effectiveness-

of the daily quality control program. It is not the primary tool
for accepting or rejecting data on a daily ~ basis. '

The BOCS program encompasses the analytical procedures -
run routinely at the laboratory for which reference materials

,

are readily available.

A schedule for the BQCS program is set annually, at a
.

-

minimum, by the QAR responsible for the BQCS program. At !

a minimum, blind QC samples are subrnitted for analysisO quarterly; at most, they are submitted monthly. Additionally,

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



._ _ _ -- __ _ ._ .

,

|

Section No.: 11

h Revision No.: 1 ,

Date: 04/22/93
Page: 3 of 20

primary drinking water parameters for which the labortory -
holds drinking water certification must be submitted for -

analysis through the BOCS program quarterly.

2.1.2 Preparation and Distribution of Blind QC Samples

Reference materials and glassware are dedicated to the-

preparation of the blind samples, and are not used routinely
for any other purpose.

The QAR maintains a log of blind sample preparation and 1

distribution, which documents the following:

I
- Reference material used - material, manufacturer, lot

number.
,

,

O uetroe ei n<enere1'em.-

.

- Identification number of each sample. -;

- Distribution of samples. .

- Signature and date.

In preparing blind samples, the stability of reference materials-

and the compatibility of .different materials must- be
considered. The accuracy of the results obtained for the blind
samples must be a function of sample analysis, not blind
sample preparation.

Blind samples are submitted for analysis through sample log--

in.
'

2.1.3 Evaluation of Blind QC Sample Results

The analyst (s). instrument used, and date of analysis are-

noted by the QAR so that these variables can be considered
in the evaluation.,

.

. - . . . . . - . , . _ . _ _ _ . _ , ,. . , 4-
1
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!

Initially, blind sample results are evaluated against the first*

applicable acceptance criteria from the following list: .

- Acceptance limits provided with the reference material. :

!
- Acceptance liniits listed in the reference method.

,

- NUS Laboratory's daily quality control program
acceptance limits.

The procedure for dealing with out-of-control BOCS results is-

detailed in Figure 11-1. Out-of-control results will be brought -

to the Laboratory Group Leader's attention for investigation
and correction. using a nonconformance/ corrective action

irecord (Figure 14-3), or' equivalent. The Group Leader's-
investigation should address the following points.-(This list is

_O "ot ex"e st've. evt se<ves es e sterti"9 o imt.)
.

- Check for calculation errors.

- Check accuracy of calibration standards and
procedures. ;

!

- Check the quality control data that was generated with
the blind sample -- blanks, calibration checks,.
surrogate or blank spike recovery, duplicates, matrix- |
spikes -- for anomalies.

-!
.

- Evaluate analyst's and/or instrument's performance m - -

general.
'

Rerun the blind OC sample if the holding time has not !-

expired. ;

The results of the investigation are summarized on the
nonconformance/ corrective action record and retumed to the ;

OAR within ten working days. A log listing the status of the
.

nonconformances is maintained by the OAR.

q

,

'""
, . ~ - . . . ,
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The parameters in question are submitted for blind sample-

analysis monthly until acceptable results are obtained on two
consecutive samples. If analytical problems persist, and
out-of-control results are obtained on two consecutive blind
samples, the Laboratory Manager is notified and analysis is
monitored closely pending correction of the problem. Each
batch of samples must contain a blind quality control sample
prepared by the local QAR. If unacceptable results are
obtained for the blind OC sample, the run is rejected. Close

*

monitoring continues until acceptable results are obtained for
three consecutive batches, mat a minimum.

,

2.2 EXTERNAL PERFORMANCE EVALUATION STUDIES

2.2.1 Scope of the External Performance Evaluation Studies
,

O exter"ei ee st"d'e= ere <"" et the <<en e"cv <ea" tree to obtei" e"o .

retain desired certifications, accreditations, and approvals, at r
,

minimum. Additional studies may be run at the discretion of the
Laboratory Manager.

>

For the purposes of this procedure, annual NPDES DMR-QA
performance evaluation samples and any other PE ' samples
submitted for analysis by a client are considered tc be external PE
studies.

'

2.2.2 Preparation and Reportino of External PE Samples

The Group Leader, Assistant Group Leader, or ~ an-

experienced analyst prepares the .PE sample for analysis ,

according to the preparation instructions. Samples should be
'

run as soon as possible after opening the PE sample
ampoule to minimize sample degradation.

Following independent data review and approval by the Group-

Leader or his/her designee, the QAR also reviews the raw
data, requests additional analyses if data are suspect, and

.

completes the report form.

;
'

_. .- _
. _ . .. - .; . n_ _

,
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;

A second member of the QAD double checks the results-

reported agair:st the analysis log or LIMS printout to ensure
that there have not been any transcription errors. The
completed report form is then submitted to the appropriate
agency.

2.2.3 Evaluation of the External PE Sample Results

Upon receipt of the external evaluation report from the EPA-

or other agency, the QAR notes the analyst, instrument used, |
and date of analysis for each result so that these variables
can be considered in the evaluation.

,

Out-of-control results are brought to the Laboratory Group-

Leader's attention for investigation and correction, using a
nonconformance/ corrective action record (Figure 14-3), or
equivalent. As with the investigation of blind QC sample
failures, the Group Leader's investigation should address the
following points. (This list is not exhaustive, but serves as a
starting point.) '

t

- Check for calculation errors. ,

- Check accuracy of calibration standards and
procedures.

1
- Checx the quality control data that was generated with

the blind sample -- blanks, calibration checks, ,

surrogate or blank spike recovery, duplicates, matrix
spikes -- for anomalies.

- Evaluate analyst's and/or instrument's performance in
general.

- Rerun the blind QC sample if the holding time has not I

expired.

O a

,
. . . _
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The results of the investigation are summarized on the -

nonconformance/ corrective action record and returned to the ,

QAR within ten working days. -

The parameters in question are submitted for blind sample-

analysis monthly until acceptable results are obtained on two
consecutive samples. If analytical problems persist, and out-
of control results are obtained on 'two consecutive blind
samples, the Laboratory Manager is notified and analysis is
monitored closely pending correction of the problem. Each
batch of samples must contain a blind quality control sample
prepared by the ' local OAR. If unacceptable results are .

obtained for the blind QC sample, the run is rejected. Close
monitoring continues until acceptable results are obtained for
three consecutive batches, at a minimum.

2.3 PERFORMANCE EVALUATION AUDIT SUMMARY [
!

The local OAR summarizes blind QC sample and external PE sample
results for inclusion in periodic reports to management and discussion at

'monthly quality control meetings.

2.4 INTERNAL SYSTEMS AUDITS

2.4.1 The Quality Assurance Coordinator schedules internal systems :

audits so that all work groups and major laboratory programs are
audited each year. Audit assignments are distributed within the ;

QAD. Operations personnel may also function as auditors providing
they are given training'and are independent of the work being

_

audited. See Figure 11-2-for an example schedule.
l

A laboratory profile (see Table 11-1) is performed annually.for each
major laboratory work group, in accordance with the audit schedule.
For each quarter in which a' profile is not performed, a quarterly

,

report (see Table 11-2)'is prepared. The profiles and quarterly i
reports satisfy internal systems audit requirements and serve as the i

'

basis for determining group leader performance with respect to the
- quality assurance program each quarter.

, , . . . -- - . . .
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2.4.2 The auditor prepares and audit plan for each lab profile. The auditor
may use discretion in preparing the plan based on his/her prior :

knowledge of the work group's performance. All of the topics listed.
iin Table 11-1 need not be addressed in each lab profile. The audit

plan is reviewed by a certified lead auditor prior to audit conduct.
The audit plan must be retrievable for a period of two years.

'

"

2.4.3 The auditor conducts the audit according to the plan. The auditor's
notes must include specifics regarding personnel interviewed or
observed, and documents reviewed. Audit notes must be retrievable

'

for a period of two years.
.

L

2.4.4 The scope and findings of the audit are summarized in a profile .

report. The report is reviewed by a certified lead auditor. Following
ithis, the report is reviewed with the responsible group leader (s). The

group leader must acknowledge each area requiring corrective action

O er i"'t'ei>"o the n <t'o" < the <enert ide"t><v>"o the "eee <or ;

corrective action and providing a date by which the action will ba '

completed. Discussion between the auditor and the group leader is i

encounged. The report will be revised- based on clarifications
provided by the group leader at the auditor's discretion. The group
leader may attach additional comments as an addendum to the ;

report if he/she so desired.

2.4.5 The profile and quarterly reports are distributed as follows: ;

Lab Manager !

Quality Assurance Coordinator- |
'

Applicable Group Leader (s)
Applicable Assistant Group Leader (s) :

Quality Assurance Files |

i2.4.6 The auditor will follow up on the implementation of corrective actions
required as a result of a laboratory profile in the quarterly reports

*

until each issued is closed An Audit Findings Follow-up Form ;

(Figure 14-5) will be used to document follow-up.
.

O.
'

:

i
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At the Quality Assurance Department's discretion, a quality notice
(Figure 14-6) may be used to track resolution of complex or chronic
nonconformances.

2.5 EXTERNAL SYSTEMS AUDITS

2.5.1 The QAD serves as the interface between the laboratory and the
client and regulatory agency representatives performing systems
audits of NUS Laboratory. Upon notification of intent to audit by a
client or regulatory agency, the QAD notifies laboratory personnel of
the audit.

2.5.2 The QAD participates in the audit; additional NUS Laboratory
personnel are called upon as necessary.

2.5.3 The QAD provides a written summary of the results of each audit to
NUS Laboratory management including strengths and deficiendas
identified by the auditors.

2.5.4 The QAD,in consultation with appropriate management personnel,
responds to external audit findings. Corrective actions are tracked
through Audit Findings Follow-up Form. A Quality Notice may be
opened for findings at QAD discretion.

O:

L - =
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FIGURE 11-1,
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FIGURE 11-1
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FIGURE 11-2

LABORATORY PROFILE SCHEDULE (EXAMPLE)
HALLIBURTON NUS LABORATORY SERVICES GROUP

PROGRAM MONITORING SCHEDULE
(EXAMPLE)

Program Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Element

_

Metals X Q O O O

Bioassay X Q Q Q Q

GC/MS X. O O O

O X O O Op inorgan-

.y? ics/ RCRA

GC O X Q O O

Logistic X
Support

Project X
Manage-
ment

O A-19 X

CHP X

LWD-1 X

OA-20 X

i
!

|

X = Lab Profile Q = Quarterly Report

u
!

.. ..
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TABLE 11-1

L.ABORATORY PROFILE CONTENTS

1.0 COVER PAGE

Prepare a cover page that lists the following:

Work group audited-

Auditor's signature-

Dates of the audit-

Group Leader's signature-

2.0 EXECUTIVE SUMMARY

2.1 Areas of improvement

List areas of improvement since the last report.

*

2.2 Areas of Concern

'
List areas of concern from this audit.

3.0 CONTROL CHARTING /NONCONFORMANCE RESOLUTION

3.1 Control Charts ..

From periodic review of control charts, discuss the' status of the following .
since the last report:

i

Maintenance of control charts-

Response to out-of-control events j-

Trends apparent from the chart i-

P

4

O

" arb k k dE k .,f
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TABLE 11-1
LABORATORY PROFILE CONTENTS
(CONTINUED)

3.2 Nonconformance Resolution

From periodic review of nonconformance/ corrective action records, discuss
the status of the following since the last report:

Maintenance of the records-

Response to nonconformance (i.e. , for appropriateness and-

timeliness)
Trends apparent from the records (including a Pareto chart of-

nors.onformance fmquencies)

h' 4.0 PERFORMANCE AUDITS

4.1 Performance Audit Results

Summarize results (i.e., percent and number of results passing) for-

internal external performance audit samples for which evaluations
were received since the last report.

Discuss favorable and unfavorable trends apparent from the results.-

4.2 Performance Audit Findings

List the fo'iowing for each performance failure open in last report and
opened since the last report:

Parameter and technique used for analysis-

Outcome of investigation- ,

Status; if open. list actions required to close-

!
l

,
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TABLE 11-1
LABORATORY PROFILE CONTENTS
(CONTINUED)

5.0 SYSTEMS AUDITS

5.1 System Audit Rt .,olts i

.

List audite. that the la" was involved in since the last report.
t

;

5.2 Systems Audit Findinos i

List the following for each issued identified in a systems audit (i.e., external ,

audit finding, observation, and recommendation) ouen in the last report and

O opened since the last report:

Problem or concern- ,

Actions taken since the last report-

Status;if open, list actions required to close-

6.0 Dt. r \SSESSMENT AND METHOD REVIEW

Identify two tests performed by the lab that warrant additional attention. (Should
there be no tests to concern, select two at random from the price book.) The

'

performance of these methods is audited against the NUS Laboratory method.
Verify that the lab is using the current NUS Laboratory method. (if an NUS
Laboratory method has not been prepared, audit against the reference method.) ,

Select a recent run for each of these tests that has passed independent review.
Select last sample in each run. For the test / sample combination identified, review
and evaluate therfollowing:

G.1 Project Plan (where app!: cable) .

.

Familiarize yourself with the project requirements for the samples I-

identified. i

>O

hv | sam 1 e.g
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TABLE 11-1
LABORATORY PROFILE CONTENTS [
(CONTINUED)-,

Verify-that the lab is working from the current revision of the plan.- .

,

6.2 Sample Loo-in and Lab Trackino Records 3

Review the s. ample log-in sheet, field chain-of-custody record, pH {-

check log, arid related correspondence for the samples identified. ;

Evaluate the records for completeness, legibility, and proper -
,

resolution of nonconformances.
.

Review lab tracking records (where applicable).
.)

-

,

Evaluate the records for completeness and legibility for the samples :
.

and tests identified. |
,

6.3 Sample Preparation Data
.

Review the sample preparation data (where applicable).-

Evaluate for the following:
|
!

completeness-

legibility '
-

standards traceability (including documentation of source and- ,

preparation, proper stornen, and proper frequency of preparation) ;

conformance to QC progr 1 (including calibrations)-
,

independent review and approval |-

accuracy of data entry into the LIMS :-

6.4 Sample Analysis Data
:

- Review the sample analysis data. ]
I

O ;
,

l

.)
- - . , -
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TABLE 11-1
LABORATORY PROFILE CONTENTS
(CONTINUED) ,

Evaluate the following: ;

completeness-

legibility-
,

standards traceability (includirip documentation of source and-

preparation, proper storage, and proper frequency of preparation)
conformance to QC program (inc.luding calibrations)- ,

-!independent review and approval-

accuracy of data entry into the LIMS-

appropriateness of report comments (i.e., comments in the LIMS)-
,

7.0 LABORATORY MAINTENANCE-

's
7.1 Housekeepino and Safety

,

Evaluate housekeeping and safety (i.e., personnel protection practices) in
the lab area.

..

7.2 Preventive Maintenance
;

Review calibration stickers for currency.-

List overdue preventive maintenance activities.-

Ensure that periodic calibration of active equipment in the lab is-

current.
Ve,ify that the equipment list is up to date. -|-

!7.3 Temperature and Maintenance Logs
!

Review temperature and maintenance logs.
,

6

O
,

Y-- - - - .
. ::_ _ _, .
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TABLE 11-2

OUARTERLY LABORATORY REPORTS

1.0 COVER PAGE

Prepare a cover page that lists the following:

Work group-

Preparer's signature-

Date prepared-

2.0 EXECUTIVE SUMMARY

2.1 Areas of Improvement

O i

List areas of improvement since the last report.

l

2.2 Areas of Concern
'

List areas of concern from this audit.

3.0 CONTROL CHARTING /NONCONFORMANCE RESOLUTION

3.1 Control Charts

From periodic review of control charts, discuss the status of the following
since the last report:

Maintenance of control charts-

| Response to out-of-control events-
;

| Trends apparent from the chart-

O

- . ..r____ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ __ __ _____1___ o
_ ._ _j
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TABLE 11-2 .1

QUARTERLY LABORATORY REPORTS
(CONTINUED) .

*

,

3.2 Nonconformance Resolution

From periodic review of control charts, discuss the status of the following
since the last report: '!

1

Maintenance of the records-

Response to nonconformances (i.e., for appropriateness and -.-

timeliness)
Trends apparent from the records (including a Pareto chart of. -|

-

nonconformance frequencies) !

4.0 PERFORMANCE AUDITS

4.1 Performance A'udit Results

Summarize results (i.e., percent and number of results passing) for i-

internal external performance audit samples for which evaluations ,

were received since the last report.

Discuss favorable and unfavorable trends apparent from the results. i-

!

4.2 Performance Audit Findinos ,

List the following for each performance failure open in the last report and |
opened since the last report: -

Parameter and technique used for analysis f-

Outcome of investigation -!-

Status;if open, list actions required to close-

i

O :
~

,

!
i
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TABLE 11-2
QUARTERLY LABORATORY REPORTS
(CONTINUED)

s.O SYSTEMS AUDITS

5.1 Systems Atjdjj,.Reruits

List audits that the lab was involved in since the last report.

5.2 Systems Audit Findinas

List the following for each issued identified in a systems audit (i.e., external
audit finding, observation, and recommendation) open in the last report and
opened since the last report:

O Problem or concern-

Actions taken since the last report-

Status;if open, list actions required to close-

i.

O
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PREVENTIVE MAINTENANCE -

,

1.0 PURPOSE AND APPLICABILITY

These requiremants have been established to ensure that instruments used for
sarnple analysis function properly and reliably and to minimize prolonged

,

instrument downti;ne so that regulatory holding times and other sample turnaround
commitments can be met.

2.0 PROCEDURE

2.1 INSTRUMENT MAINTENANCE LOGS

2.1.1 The performance history of all major laboratory equipment is be
.

documented in instrument maintenance logs. in-house preventive <

maintenance, trouble-shooting, and corrective maintenance is
documented in the log by the NUS Laboratory staff member
performing the maintenance. When maintenance is performed by an
outside vendor, the NUS Laboratory staff member signing the service -
report shall also note the service performed in the maintenance log
so that a chronological record is maintained in the log. - The book
and page number of the maintenance log entry is referenced on the -
service report, and the service report is forwarded to the Instrument .

Specialist for inclusion in the equipment file.
,

2.1.2 The OAD reviews instrument logs annually, at a minimum. Balance '

logs are received quarterly.

2.2 TEST EQUIPMENT CAllBRATION '

The equipment used to calibrate analytical equipment is NIST certified .i

and/or calibrated periodically against standards having known and valid
traceability to recognized standards. Requirements are specified below..
Calibration of test equipment is documented in the same fashion as
analytical equipment calibrations.

|

.

b

_ _ -A.
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2.2.1 mV standards and 5-1/2-digit voltmeters are calibrated by an outside -
.

'

vendor annually, at a minimum,

'2.2.2 Glass / mercury thermometers are calibrated against an . NIST-
certified thermometer annually, at a minimum. A tag identifying the
calibration date and correction factor are physically applied to the
thermometers.

2.2 3 Thermocouples are calibrated against a mV standard and an ice bath
annually, at a minimum.

2.2.4 Class S weights are used to verify weights maintained at the
balances. They.are calibrated annually against weights whose-
calibration is traceable to the NIST.

2.2.5 Weights maintained at the balances are calibrated against Class S
weights annually, at a minimum.

2.2.6 Meters used to measure air uptake of exhaust and fume hood'are.
calibiated annually, at a minimum, by an outside vendor.

2.3 PREVENTIVE MAINTENANCE OF ANALYTICAL EQUIPMENT

2.3.1 Preventive maintenance (PM) encompasses a variety of operations:
specification checks, calibration, cleaning, lubrication, reconditioning,
adjustments, and testing. The purpose of preventive maintenance -
is two-fold: (1) to minimize the occurrence and . severity- of-

'

catastrophic performance losses that result in prolonged equipment
downtime, and (2) to detect and correct more subtle, noncatastrophic'
performance losses before they have a significant impact on data
generation and/or quality.

The time frames specified for preventive maintenance activities are
minimum requirements; checks / maintenance may be performed more
frequently but not less frequently.

2.3.2 Preventive maintenance _ requirements for analytical equipment are -
tabulated in Appendix C to this OA Plan. The OAD issues reminders

: (Figure 121 or equivalent) for PM due monthly or less frequently.
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1

Reminders are issued to the Group Leader or the Instrument
.

Specialist,'as appropriate, approximately six weeks before the PM _ 1

due date. This will allow sufficient time to schedule the maintenance
so that it can be performed prior to the due date with minimal .

,

disruption to sample analysis. The Group Leader / Instrument -
,

Specialist is responsible for completion of the PM on or before the-
.

;
due date. Performance of the PM may be delegated, but '

responsibility for its completion rests with the Group ,

Leader / Instrument Specialist. e

if the required preventive maintenance cannot be performed on or i

before the due -date, it is the responsibility of the Group ;

Leader / instrument Specialist to contact the QAD - and reach a ,

mutually agreed upon time frame for..its completion. Every effort 3

should be made to keep the preventive maintenance program and - :
supporting documentation current and complete, since failure to do '

. so could result in equipment performance loss and/or the equipment
becoming inactive.

2.3,3 The Group Leader or Instrument Specialist performing the preventive
.

maintenance is responsible for documenting the activity in the
maintenance log. Documentation includes the following:

Brief description of the PM activity.-

Identification of any equipment used in calibration' or-

venfication by type, make, model, serial number, date of last
cahbration, and calibration due date.

Signature of the person performing the PM.-

Date on which the PM was performed.-

When periodic maintenance involves calibration -or calibration
verification, a calibration label (Figure 12-2 or equivalent) is applied
to the equipment by the person completing .the -
calibration / verification.

O

=-
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2.3.4 Inactive equipment is labeled with an inactive label (Figure 12-3 or |

equivalent) and is segregated from active equipment whenever i
'

possible. Equipment that is not in conformance with preventive
maintenance requirements may be made inactive at the discretion of ,

the OAD. '

2.3.5 Any change in status, from active to inactive or inactive to active,
should be recorded by the Group Leader on a Change of Status
Record (CSR, Figure 12 4). The completed CSR should be
forwarded to the OAD to update the equipment list, then to the
equipment file.

2.4 REQUESTING IN-HOUSE SERVICE

2.4.1 While preventive maintenance reduces the number and severity of ' |
equipment malfunctions, it will not eliminate all malfunctions. ;

iWhenever the expertise of the Instrument Specialist is required to

O trouble-shoot and/or repair equipment, the Group Leader completes
a Service Request Form (Figure 12 5). The form serves three ;

purposes: (1) it informs the Instrument Specialist of problems, (2) it - i

helps the Instrument Specialist prioritize' his/her work, and (3) it
provides a history of the. problems encountered by individual
instruments and classes of instruments. (This form is also used to ;

schedule in-house maintenance for the facility.)
,

'

2.4.2 The requester completes Part I of the form and notes the request for
service in the instrument log. The requester should describe the' >

problem on the form as completely as possible. This allows the. i

instrument Specialist to evaluate and correct the problem in the most !

efficient manner. Priority codes are as follows: ,

Priority 1 - immediate repair required. Downtime will have a '+

major impact on overalllaboratory performance. Repair to be <

completed as soon as possible (i.e., within 1 workir a day or
less if parts / service are available). :

O !
;

-my +=1
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Priority 2 - Service to be performed within 1- to 5 working.-

days. Limited impact on overall laboratory operations, but
significant impact on 1 or more groups. Extended downtime

,

may cause significant problems. '

Priority 3 - Service to be performed on a scheduled basis.-

Order of service performed is. based on order in which
requests are received. Generally service will be performed '
within 10 to 30 working days. Priority 3 is appropriate when

'

an operable backup system is available.

Priority 4 - Service to be performed on inactive equipment or+

'low priority maintenance. Service should be performed within
90 days, even if an outside vendor must be used. t

2.4.3 Following servicing, the Instrument Specialist completes Part 11 of the '
form. The original form is forwarded to the equipment file and a

.

copy is forwarded to the requester.

2.5 MAJOR EQUIPMENT LIST - i

2.5.1 All major laboratory equipment is catalogued on a Major Equipment --|

List. The list identifies equipment by. type, make, model, and serial
number. The list also identifies the year in which the equipment was
obtained, the laboratory to which it is assigned, its calibration status,-
and the frequency of calibration as applicable to the equipment type. ;

The list is updated by the QAD as equipment is put into or taken out i

of service.

2.5.2 Equipment that contains radioactive isotopes is listed on the primary ]
equipment list and on an auxiliary Radioactive Instrument / Article .j
inventory. The Radioactive instrument / Article Inventory identifies the i

type of equipment, its make, model, and serial number, the nuclide ' .I

and its acti. 9, and the Group Leader responsible .for the
equipment.

.. 1
12.5.3 Equipment cannot be moved, modified, or discarded without approval

of the responsible Group Leader. ]

O

, , , ,
:,-
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2.6 NEW EQUIPMENT

!2.6.1 Newly acquired equipment must be integrated into the OA program ,
prior to its use in sample analysis. In order to do this efficiently, the :
Instrument Specialist, Group Leader, and QAD must work together.

2.6.2 When new equipment has been received, the Group Leader works -
with the Instrument Specialist and QAD to develop a set of
preventive maintenance checks and quality control checks for the
equipment,if not already established. Additionally,the Group Leader
and the OAD determines if any preliminary studies should be
performed, such as a detection limit study and/or a demonstration of
performance. It is important to include any preliminary studies and
demonstrations of equipment performance, such as first ;

chromatograms or raw data, etc.,in the equipment file, as this will be
'

valuable for later diagnostics.

NOTE: .For .new types of equipment, the choice of preventive
maintenance and quality control checks is ' discussed with all
fixed-base laboratories so that requirements are consistent between i

the facilities.

2.6.3 After successful calibration and completion of any required studies,
the Group Leader completes a CSR, indicating that the equipment
is active. The record lists the performance studies completed and
references the location of the documentation of the studies. The
equipment may then be 'used in sample analysis. The CSR is

_

forwarded to the OAD, who updates the equipment list. The CSR is
then forwarded to the equipment file. *

2.6.4 Instrument manuals supplied by the manufacturer are maintained by-
the Group Leader for reference.

2.7 CRITICAL SPARE PARTS LIST

Each laboratory retains a critical spare parts inventory and a spare parts -
inventory list. The spare parts listed are those which ,in the best judgment
of the Group Leader, Instrument Specialist and LSG management, can best
decrease' downtime and increase data acquisition efficiency most '

i
!

-

'|

.)
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economically. A critical spare parts list is included in the equipment file and
updated as necessary. A recommcnded critical spare parts list for each
instrument group is included in the appendix to this procedure.
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FIGURE 12-1

PREVENTIVE MAINTENANCE REMINDE_R_

ISSUED TO: DATE:
,

,

,

SERVICE REQUIRED

.

INSTRUMENT:
(Make/Modet/ Serial No.) .

PM TO BE PERFORMED:

DUE DATE:

|

SERVICE COMPLETED

.

BY:

DATE:

DOCUMENTED:
(Maintenance Log Book and Page Number)

!

B

RETURN COMPLETED REMINDER TO OAC

O ;
,

I
l
i

|

|

ls.,_.
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FIGURE 12-2 .

, ,

i

~i

r

d

4

:

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

EQUIPMENT:

- CAllBRATED DATE:.

VERIFIED DATE:

DUE DATE:

O

_
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FIGURE 12-3
7

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

INACTIVE EQUIPMENT

'

EQUIPMENT:

DATE: INACTIVATED:

INITIALS:

...... .................... ..

DATE ACTIVATED:

INITIALS:

Return completed label to OAD
following equipment activation

[)v
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fFIGURE 12-4

,

CHANGE OF STATUS RECORD

TYPE: MODEL:

MANUFACTUREF: SERIAL NO.:
;

This piece of equipment became: on
Active / Inactive Date

,

O
List the events leading to the change of status along with any other pertinent information |
below.

,

,

#

,

NAME: DATE:O
P

J

, -_ ._
:2,.'":^'
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FIGURE 12-5

SERVICE REQUEST FORM

PART I - SERVICE REOUIRED

INSTRUMENT OR FACILITY SYSTEM: MAKE MODEL SERIAL NO.

DESCRIPTION OF PROBLEM (include date and time first occurred):

O
PRIORITY CODE (1.4) (See back of form):

REOUESTER: DATE:

DART 11 - SERVICE PERFORMED

FAULT CONDITION DIAGNOSIS:

CORRECTIVE ACTION:

. SERVICED BY: DATE:

DISTRIBUTION: Equipment file (original)
Requester
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DATA QUALITY ASSESSMENT PROCEDURES
J

Procedures for the routine assessment of precision and accuracy through the analysis of-
quality control checks are described elsewhere in this Quality Assurance Project Plan for .
BP Chemicals, Inc., Mixed Waste Pond Closure.

Section 8 - Discusses the specific SOPS (contained in Appendix A), including-

calibration procedures, sample preparation, and analytical procedures.

Section 10 - Contains an ove view of the internal quality control program.-

.
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CORRECTIVE ACTION .

1.0 PURPOSE AND APPLICABILITY

This procedure describes the mechanisms by which corrective actions for
,

nonconfctmances detected through routine sampling and laboratory operations,
performance audits, or systems audits are identified and closed. This procedure
is applicable to all NUS Laboratory operations. It interfaces directly with the
following procedures contained in the Quality Assurance Project Plan for BP *

Chernicals, Inc..

Section No. 7, Documentation and Chain-of-Custody*

Section No.10, Internal Quality Control+
.

Section No. 9, Data Reduction, Validation, and Reporting*

Section No.11, Performance and Systems Audits-

The nonconformance/ corrective action record described in this procedure is a tool
by which problems and their consequences, and corrective action measures and
their outcomes are documented and communicated.

2.0 PROCEDURE

2.1 CORRECTIVE ACTIONS FOR NONCONFORMANCES IDENTIFIED
DURING ROUTINE LABORATORY OPERATIONS

Nonconformances can occur at any time during routine. laboratory
operations -- during sample bottle preparation, sample receipt, sample

,

analysis, data reduction, and reporting. When a nonconformance is
immediately correctable (i.e., fully correctable by the person identifying the .

nonconformance within the same work shift), corrective action need only be
,

documented through the records routinely generated for that activity.
However, when corrective. action cannot be completed by the person
identifying the nonconformance within toe same work _ shift, a
nonconformance/ corrective action (NC/CA) record, Figure 14-1 for Sample
Control or Figure 14-2 for Sample Analysis is completed.

. . . .. . -
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1

Performance audits evaluate the' end product of a proruss or series of
processes. If :he %d product is acceptable, the process is assumed to be
acceptable. h6wwer,if the end product is unacceptable, the process must ,

be examined thoroughly to determine the cause(s) of the failure and correct i

them. A nonconformance/ corrective action record is opened for each-
performance evaluation sample failure to document the failure and track '

investigation and correction of the problem. ;

2.1.1 Sample Control Nonconformances !

a. Sample control NC/CA records are used to document and -

track resolution of the following nonconformances: '

Chain of custody ;

* Broken sample container
. Incompatible sample container or cap ,;

. Incorrect sample pH ;
~

Incorrect temperature preservation
Headspace in VOA vials or TOX bottles (aqueous samples)
Missed hold time
Insufficient information available to log-in samples

, ,

b. Sample control NC/CA records are prenumbered as follows:
;

SC-XX-YYYY
7

Where XX is the last two digits of the year and YYYY is a
consecutive number starting with 0001. The records are i

maintained in a 3-ring binder in sample receiving. Completed
records are periodically forwarded to the OA files.

1

c. When a sample control nonconformance occurs, the person '|
identifying the nonconformance: .

i. Completes Section 1 of the next available, sequentially
numbered record.

. -_
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.

ii. Records the NC/CA number on the sample log-in sheet :

under " Anomalies,"if the nonconformance is identified ;

during sample receipt inspection. ,

iii. Forwards the original to the project manager for the
job, retains a copy in_the binder, and copies anyone
else who should be informed of the problem.

NOTE: '' Corrective measures" in section .1 is :

completed by whomever takes corrective
steps -- the originator, Project Manager,
or someone else.

.

>

'The Project Manager:

i. Completes Section 2 of the NC/CA record and contacts -
the client when appropriate. If the client is contacted |O (e.g., to discuss whether or not resampling will be
performed) the specific person contacted, and the date - +

are documented on the record.

NOTE: If there is any problem with sample
integrity . (e.g., preservation, sample J

container, hold time, chain-of-custody)
the client must be contacted to allow

~

him/her to decide appropriate corrective
action.

ii. Initiates any corrective actions.

iii. Once the problem is resolved to the client's satisfaction
(or to the extent possible), the Project Manager

i

i. Returns the original form to the binder; the copy
is discarded.

ii. Provides a copy of the record to anyone else4

who should be informed of the nonconformance
and its resolution.

,

|
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d. QAD reviews open NC/CA records and tallies
nonconformances during periodic inspection of logistic support ;

and customer services work groups, and completes Section !
3 of the original record.

2.1.2 Sample Analysis Nonconformances

a. Sample analysis NC/CA records are used to document and
track resolution of the following nonconformances:

Failure to perform the required quality controi checks :-
,

Failure to meet calibration or quality control criteria-

NOTE: This includes any out- of control -
occurrence on control charts. Cross
reference the NC/CA ' number on the

p control chart to enhance traceability of - ,

-Q corrective action. .

Error in data reduction or reporting.-

Unusual sample response during analysis that is likely-
,

to adversely affect the results or precludes completion
of analysis.

b. Sample analysis NC/CA records are prenumbered as follows:
.:

SA - Z r XX - XXXX

Where Z is the department code of the analysis laboratory (as
opposed to the sample preparation laboratory), XX is the last
two digits of the year, and YYYY is a sequential number-
starting with 0001.

The forms are maintained in a 3-ring binder in the analysis !
!lab.

'

c. When a sample analysis nonconformance occurs, the person
identifying tl 9 nonconformance:

;O

.- _ 1
P ~' "
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i. Completes Section 1 of the next available, sequer tially
numbered record from his/her work group.

p NOTE: ' Corrective measures" in section 1 is
'~

uompleted by whomever takes corrective
steps--the originator, another analyst, or
someone else.

l- ii. Forwards the record to the Group Leader of the work '

group that will take the corrective action, and places a
'

copy in the binder. (If corrective action will be taken in
; the originator's work group, the original can remain in

the binder.)

iii. References the NC/CA number in the raw data and on
the proper control chart. [

(A) The Group Leader (or designee):
,

i. Reviews corrective actions, and concurs or requests -

further actions. -

.

ii. Ensures that the action is implemented. c

iii. Completes Section 2 of the NC/CA record.

Upon resolution of the problem, the Group leader:

i. Returns the NC/CA record to the binder; the copy is
discarded.

|
'

ii. Forwards a copy of the NC/CA record to the Project
Manager if the nonconformance cannot be fully' '

rectified (e.g., prep or analysis hold time violated,
reanalysis cannot be performed, turnaround time
requirement cannot be met).

(m.' (.)'

i
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i,

d. QAD reviews open NC/CA' record's 'and tallies
nonconformances during periodic inspection of each work.- i
group, and completes Section 3 of orioinal record. !

- !

2.1.3 Performance Evaluation (PE) Nonconformances - !

P

'

a. Performance sample NC/CA records am used to document
'

and track resolution of performance evaluation failures.
,

b. Performance evaluation NC/CA records are prenumbered as |
follows:

,

t

PE - Z - XX - YYYY
;

Where Z, XX, and YYYY are as defined above in 3.1.2b.
:
,

- c. QAD initiates a record for each internal or external PE failure '

by completing Section 1 of the next available, sequentially -

numbered record.
;

;

He/she forwards the original to the appropriate Group Leader
and retains a copy in the binder.-

,

Group Leader determines root cause and corrective action, ,

completes Section 2 of the record, and returns the record to
,

the QAD within the specified timeframe.

QAD reviews response, accepts the response if complete or
requests further invr.stigation. Once the response is accepted, .
the QAD files original and discards copy in binder.

QAD reviews open records and tallies root causes during
periodic inspection of each work group, and completes
Section 3 of oriainal record.

!

O :
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2.1. 4 NC/CA Trends

in quarterly reports and lab profiles the QAD discusses favorable and ,

unfavorable trends evident from the nonconformances and corrective
actions reported.

;

2.2 CORRECTIVE ACTIONS FOR SYSTEMS AUDIT FINDINGS

2.2.1 Internal Systems Audits
!

Findings identified through internal systems audits are documented 1

in the lab profile report. During the report review meeting, the Group ,

Leader is asked to acknowledge the need for corrective action and
to provide a corrective action commitment date. .(See Figure 14-4.)
Root cause and specific corrective measures are discussed during j
the meeting. ;

:The OA Coordinator or Representative opens a follow-up form
,

(Figure 14-5) for each finding. The form is filed with the profile. ,

report. During subsequent follow-up, the OA Coordinator or QA
,

Representative (QAC/QAR) documents the status of corrective a

actions in section two. -

If the corrective measures taken were effective, the finding is ,

+

closed in section three and a copy of the closed' form is |
fonvarded to the Group Leader.

If corrective actions have been ineffective or have not been+

taken, this is noted on the form. The Group Leader must *

provide a corrective action plan by completing the back of the - |
form. Failure to take effective action thereafter results in the !

opening of a quality notice.
I

Open findings are also discussed in the quarterly QA report'.to j
management. -j

A quality notice (QN, Figure 14-6) is L op3ned ' for chronic
nonconformances. The QA Representative adds the notice to the j

- ON log, completes the front of the form, and d scusses the nature of 1

.

""^
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I

the problem with the Lab Manager. The Lab Manager documents '
his/her concurrence with the need for corrective measures at the
bottom of the page. The QAC/QAR then reviews the notice with the !

Group Leader, who must document root cause, corrective actions,
preclusive actions, and completion dates within three working days. !

'

Corrective actions must be completed as soon as possible. The
notice is filed with the profile report and included in QAD follow-up.

,

2.2.2 External Systems Audits |

b
The OAC/QAR assigned to the audit and the Laboratory Manager i

review each audit summary and, once received, the audit report. !
1They determine who within LSG will be tasked with responding to

each finding and recommendation, and with directing corrective d

actions. The OAC/QAR coordinates preparation of the formal audit. i

''

response and opens a follow up form (Figure 14-5) for each finding .j
- or recommendation to track corrective action. The QAC/QAR then- i

'

follows-up on corrective actions as described for internal audits in i

section 3.2.1 above. |

The status of the audit response and corrective ' actions are |
discussed in the quarterly QA report to management. ;

!
1

.

i
:

!
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Figure 14-1
4

NC/CA i SC-9 2 -
.

Halliburton NUS Environmental Corporation - Laboratory Services Croup
NONCO NFORMANCE/Co1D' ~CTIVE ACTION RECORD - EAM7LE COWTROL

GECTTON 1 : ORICINATOR ,
,

Date/ Time:
,

Sample Number ( s ) :

Client: '

Indicate the nonconforming condition (s):

,

!Corrective = c a sures : '
.

s
>

Reported by: Date:
;

FORtrA.RD CRICINAL TO ACCOUNT EIECUTIVE / PROJECT MA.uGER
RETAIN COPT IN NC/CA IDG BOOK * RETERENCE NC/CA # ON I4C-IN SIEEET '

fSECTION 2 : ACCOUNT EIEC. / PROJECT MANAGER

Comments or recommendations:

.

) Date corrective action co=pleted:

Approved by: Date:

arTURN ORICINAL 10 IDGISTICS NC/CA 14C DOOK
TORsrARD COPIES, AS AP PRO P RI. ATE , TO :

| Corrective actionSECTION 3 QA DE7ARTMENT
satis f actory ? Yes No

Cocments:

NC/CA closed by: Date:

Rev. 11/91

. ._ . . - _ - _ , _ . .
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Figure 14-2
:

NC/CA 8 SA-A-92-

I Halliburton t(US Environmental Corporation - Laboratory Services Group<

WONCOt(YORMANCE/ CORRECTIVE ACTION RECI3RD - SAEPLE ANALYSIS
'

SECTIOM L : O RIGINATO R

Analyst: Instru:: ent: Sample 8:

Dept: Bk. & Pg. 3: Client:

Test: Prep Analyst: Prep Date:

Indicate the nonconforming condition (s) : r

Corrective me asu.res :

O
~

,

Reported by: Date:

FOR7AAD ORIGINAL TO CROUP LEADER RES PONSD3 L.E FOR CORRECTIVE ACTICE
RETAIN COPY IN NC/CA IDG BOOK

c

1

|SECTION 2 : GROC7 LEADER / ASST. GROUP I.EA.D ER

Co==ents or reco sendations:

i

Date corrective action complet ed: . >

Approved by: Date;

j RITURN ORICI2OLL TO NC/CA I.OC AND RETE RE!ECE NC/CA 0 IN RAW DATA
TonsrARD COPY TO AE/ Pti IT RESO LITTIO M IS PROBLEEATIC

L

| Corrective ac tion .| SECTION 3 -QA DEPART: TENT
sa ti s ia _~ o ry ? Yes No

Coesents:

|

|
-

<

\ !

| tic'/ CA closed by Date:
i

l i

Dev. 11/91

.
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Figure 14-3
,

NC/CA 8 PE-C-92-

Ita111 burton NUS Environmental Corporation - Laboratory Services Croup
NO NCONTO RM.ANCE/ CORRECTIVE ACTIOM RECORD - PE/SQCs TAILURZ

SECTION 1 : QA DEPARTMEyr|
Dae / Time:

Analyst: Instrument:

Department: at. & Pg. #:

Test: Client:

Prep Date: Prep Analhst:
Sample Nu= Der (s):

Repor ed value:

Tae value:

>Acceptance Range:

Reported by: Date:

TORWARD ORICI2CLL To CRotTP LZADER RESPONSI3LZ FOR CORRECTM AC ION
2xTA22I COPT 124 QA NC/CA ICC BOOK,

!
i

I

SEC ON : : CRotrP L Acra / A ST. CROUP LEADER |Responsedue:,

i

| Please investigate t::e cause(s) of t2iis failure. Report your findings
| and corrective ac ions below. Return talis for:: to QA Depa:Tsent.
|

Tindings and root cause:
,

|
| Corrective measures:

R e po rt e d by: Date: *

! RETURN ORICINA.L TO QA D EPARTMEM. T
l

| Corrective actionSEC* ION 3 : QA D E P AA"" MINT
sa tis t acto ry ? Yes No,

i
' Comm en t.s : ,

5

|

!
'

NC/CA closed by: Da te :

Rev. 11/91

2
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:Figure 14-4 !

I
auCET FlNOINGS SYSTEns

IHTERNALIQNs .

90-096. (CLOSEDs: no standards. tracers or client. samples were
{

recetwed in 1991 that esceeded tot on tne mRC license 9tatt.

generated in response to the receipt of,This quaaSty notice was
the Strrine samples in 1967.

90-099 (CLOSEDP: a Radioactive Material R e arue s t Fore was

completed and submitted to the RSO for rewtew and approval for

tow-teves catthration standards and tracers on May 31. 1991. *

90-100 'tOSEDas The Po-210 button source has sufficient acttwity
to s.rw. as a CPC performance check for gross alpha / beta

analyses. However. the nest source shall be,Th-230 source that :
'

has a sufft:1ently long half =11te.

90-10s (CLOSED 8: The gasea spec pole-tero optimattrations were

performed by the RSO en November 17 1990 for systems 1 and 2 and
January 25. 1991 for system 3. The nest annual calibrations and
pole-sero settings are awaiting '. h e move 'to the newly remodeled*

!

counting room set for January 1991. The optimatizations are

recorood in the maintenance' togs. 92-00 p. 60 and 221-90 p. 12.

90-105 (OPEN): The control charting- for the various systems

performance checks was rewte=ed. However, some of the systems

check charts reviewed lacked necessary anfor=ation acd g

overlapping limits-made thee dttftcult to discern. See the

control chart rewlew section of this report.

Ifs [4A fCLsConnntTTMENT TO CLOSE DaTts

90-tog (CLDSEDt Control charting of zamaa spec wystems
!

background and performance checks have been perforoad since the

systems went on-line in February 1991. The proper CC checks were

worked out wath the Qa0 for K-a0 and asseo :sona emittinC
racionucitde determination analyses.

90-107 (CLOSED 3 Camma spec QC checks were arrantea with (n. QaD
Pr'or to the start-up of the ENSRIERN K-a0 analyses in Fe3ruary

1991. QC data is subettted to the QAD 'or evaluation and

stattstical ca'culation of control limits. For soil samples. an

aqueous method blanw and LCS are prepared and counted. For etued

radionuctice work, an ENSL+LV Camma In uater Cross + Check Study

shall be analyred as an LCS.

91-009 (OPEN) : Training records remaan incoepsete and ere-ised.

}DATE: If 9f $1 !CL: kC Orttin t TT nENT TO CLOSE

.

s
.

t

I
. . - I

-1 - . . _
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Figure 14-5
1

AUDIT FINDINGS FOLLOW UP
-

!HAltt00RTON NUS ENVIROt4 MENTAL CORPORATION
LAG SERvtCES GROUP

AUDIT FINDINGS FOLLOW-UP REPORT

SECTION ONE: Auditor completes ;or findirgs not ocaft with via a qu2 Gly not' c<
at the time the audit report is listaGred.

Audit:
'

Auditor: Date:
Anderg:

| Group Leader: Corrective Action Commitment Date:
I
' SECTION TWO: Auditor completes during tottow-up activities. Group Leader must ,

ackrowledge overdue corrective action by initiaGng and da!.ng
the auditor's notation below and providing a corrective actions

plan on the back of this form.
4
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Figure 14-5 (Continued)
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QUALITY ASSURANCE REPORTS TO MANAGEMENT
>

i

1.0 PURPOSE AND APPLICABILITY
.,

This procedure defines vehicles for the discussion of quality assurance issues '

among mid-level group management and reporting of the Quality Assurance
Department's activities and concerns to upper-level management.

2.0 PROCEDURE

2.1 MONTHLY QUALITY CONTROL MEETINGS -

!

Once each calendar month, the QAD meets with Managers and Group
. Leaders from Operations, CSD, and Logistic Support to discuss relevant

- quality issues, including findings from systems and performance monitoring.
The QC Meeting .will be supplemental to, not in lieu of, the Qua|ity '

Improvement Process (QlP). The OAD is responsible for setting the meeting
agenda .and communicating the minutes of the meeting to' meeting
participants and group management. .

Part of the monthly agenda will consist of a round table discussion of '

factors affecting quality from the perspective of each Manager and Group
Leader.

2.2 QUALITY ASSURANCE REPORTS
,

At the close of each calendar quarter, the QARs prepare a quarterly
assessment of quality assurance performance within each work group for .;

the QAC. The OAC then prepares and submits a report to management ;

summarizing QA performance for aillaboratory operations. The report shall
,

summarize the following information:
,

Performance Audits-

- A summary of the results and acceptability of performance
evaluation sample results submitted by the QAD or by outside
evaluators.

. , . i
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- Open performance evaluation issues. i

System Audits-

- A listing of internal systems audits performed, and points ,

identified in the executive summary. i

- A listing of external systems audits conducted including-a :
'

summary of any nonconformances found.

- Open systems audit issues.
,

Other Critical issues-

.

- A discussion of significant issues from the OC meetings,
control chart review, NC/CA record review, SOP preparation,.

, .O- r othe< ectivit'es. .

;

The OAC also prepares an annual summary of OA activities for each
calendar year.

1

i

k

,

O |
:

+
. . . _

.

, .1
-
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VOLATILE ORGANICS ANALYSIS BY
GAS CHROMATOGRAPHY / MASS SPECTROMETRY

1.0 SCOPE AND APPLICATION

This method covers the determination of priority pollutant and US EPA CLP
target compound list (TCL) purgeable organics in water, sediment, soil and
waste. Reporting limits are listed in Table 1. Other compounds suitable for
purge and trap techniques and GC/MS detection mi.y be determined by this
method. Calibration protocols for such compounds will be specified in a
project-specific plan.

2.0 SUMMARY OF METHOD .

Water Samoles

An inert gas is bubbled through a volume of sample contained in a
specifically designed purging chamber at ambient temperature. The

q purgeables are efficiently transferred from the aqueous phase to the '
'(j vapor phase. The vapor is swept through a sorbent column where the

purgeables are trapped. After purging is completed, the sorbent column
is heated and backflushed with inert gas to desorb the purgeables onto
a gas chromatographic column. The gas chromatograph is temperature-
programmed to separate the purgeables, which are then detected with
a mass spectromoter operating in the Electron Ionization (EI) mode.

Sediment / Soil Samples

Low Level

An inert gas is bubbled through a sample / water mixture held at 40*C in
a specially designed purging chamber. The purgeables are efficiently
transferred from the aqueous phase to the vapor phase. The vapor is
swept through a sorbent column where the purgeables are trapped.
After purging is completed, the sorbent column is heated and
backflushed with inert gas to desorb the purgeables onto a gas

Appr' ovals:

Nua f nz~ 7|'?cfc/h
L1b Operauons Manager Da(e Q6ality Assurdhce Date

'

jAL Coordinator
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chromatographic column. The gas chromatograph is temperature- !
programmed to separate the purgeables, which are then detected with 1

a mass spectrometer. '

Medium Level |

A measured amount (usually 4 g) of soil is extracted with 10 'mL
methanol. A portion (usually 100 L) of the methanol extract is diluted ;
to 5 mL with reagent water. At this point the sample is processed in '

the same manner as described above for water samples.
,

t

3.0 PROCEDURE -

3.1 Instrument Set-uo and Tunina

3.1.1 Perform instrument set-up as described below for packed or ' I

'capillary column operation.

a. Set the GC/MS operating conditions for packed column
. operation as follows:

V Parameter Oncratina Condition
,

Column Type Packed with 1 % SP-1000 on :
Carbopack B (60/80 mesh)'

,

:

Column Specifications 6' by 2 mm ID,1/4 inch OD glass |
,

Flow Rate / Gas 30 ml/ min./ Helium
:

Column Temperature isothermal at 45'C for 3 minutes, '

increase to 200*C at 8*C/ min.,
hold for 15 minutes t

,

Electron Energy 70 volts (nominal) !

Mass Range 35-260 daltons

Scan Time Approximately 3 seconds / scan (at:
least 5 scans per peak, but not

'

to exceed 7 seconds per scan)
Note: dalton = amu

.

~1

O !

:
'!

i

'!
. _. - ..

-
''
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b. Set the GC/MS operating conditions for capillary column !

operation as follows:
i
4

Parameter Onoratinn Condition

Column Type Capillary I
i

Column Specifications 105 m or 60 m, 0.53 mm l.D., .

3.0 m film thickness !
i

Flow Rate / Gas 6 ml/ min.(approx.) |
|

Column Temperature 105 m: 40*C (1 min) to 165*C ;
at 5"C/ min,165*C .to 230*C at ,

20*C/ min. ,

GO m: '10*C (1 min) to 130*C at ..

8*C/ min, 130*C to ' 230*C 'at
_ 20*C/rnin. !

Cryogenic cooling using liquid N, ,

is required whenever using the 60 t

m capillary column. !
>

Trap Minimum length - 25 cm. Should - -:
contain 15 cm of Tenax 60/80 :

!mesh and 8 cm of silica gel 35/60
mesh or equivalent phase.

.

3.1.2 Tune the instrument as follows: '

!
a. Manually inject 50 ng of BFB and check that the GC/MS (

i

system meets the standard mass spectral ion' abundance |
criteria listed below: ;

Mass BFB lon/ Abundance Criteria-

50 15.0 - 40.0 percent of mass 95 ;

75 30.0 - 60.0 percent of mass 95

95 Base peak, 100 percent relative
abundance

96 5.0 - 9.0 percent of mass 95

- - - - - - - - _
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( 173 Less than 2.0 percent of mass 174

174 Greater than 50.0 percent of mass 95

175 5.0 - 9.0 percent of mass 174

176 Greater than 95.0 but less than 101.0.
percent of mass 174

177 5.0 - 9.0 percent of mass 176 :

b. Retune the system if criteria are not met. Do not proceed '

with analysis until a successful tune is performed.

c. Repeat the BFB calibration every 12 hours of operation or
whenever corrective actions are taken that change or affect
the tuning criteria (e.g. .n source cleaning or repair). The

.

|
12-hour period begins with the BFB injection. ;

3.2 initial Calibration '

O- i
'3.2.1 Prepare a 5-point initial calibration curve as follows. Perform

separate initial calibrations for waters (ambient temperature
,

purge), low level soils (40*C purge) and medium level soils-

(ambient temperature purge with methanol added). '

a. Assemble the purge and trap device. Condition the trap ' '

initially according to manufacturer's instructions. Prior to
daily use, condition the trap for 10 minutes by back-
flushing at 180*C with the column at 220*C.

;

b. Fill a 16-mL screw cap autosampler vial with 10 mL reagent
water for the "W/S" autosamplers and 15 mL reagent water |
for the "W" unit. t

c. Spike target analyte calibration standards into the vial and fcap immediately. Spike to achieve standard' solutions at '

20, 50,100,150 and 200 pg/L. For medium level' soil ,

calibrations, add 100 pl methanol.

d. Load the autosampler with the appropriate internal i
standard / surrogate spiking solution. 'The 125 g/mL-

,

. solution is used for systems C and D; the 250 g/mL (' i
solution is used for system E. (The dif forence is due to the
internal standard sample loop in each system.) The auto
sampler will spike each standard, sampic and blank with the

;

i

|

|

)
~ u _. .
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solution (2.0 L for systems C and D; 1.0 pL for system !
E). |

:

e. Connect the purge and trap device to a gas chromatograph.
1

The gas chromatograph must be. operated using 'the :
'parameters listed in step 3.1.1.

f. Purge the standard for 11.0 t 0.1 minutes at ambient - !

temperature for waters and medium level soils, and at 40*C :

for low level soils. !

g. Adjust the device to the desorb mode and begin the GC/MS
.

analysis. Concurrently, introduce the trapped materials to i
the gas chromatographic column by rapidly heating the trap }
to 180*C while backflushing the trap with an inert gas at !

20 - 60 mL/ min for 4 minutes. |

h. Desorb for four minutes. Recondition the trap by turning *

it to the bake mode. Allow the trap to bake at 220*C for. ;

11.0 minutes. Turn off the trap. -When cool, the trap is ~

q ready for the next standard.

3.2.2 Tabulate the area response of the compound characteristic ions
against concentration for each compound and internal standard. |
Calculate relative response factor (RRF) for each compound

'

using the following equation
i

RRF = Ax x Cis
Ais Cx i

where Ax = Area of the characteristic ion for the compound
'to be measured |

Als = Area of the characteristic ion for the specified
internal standard (see Table 2)

Cis = Concentration of the irternal standard
.

Cx = Concentration of compound to be measured ;

3.2.3 Calculate the average Relative Response Factor (RRF,,,) for each _ .[
compound. ' The RRF,,, of the five system performance check
compounds (SPCC) I;sted below must be at least 0.300, with
the exception of 0.250 for bromoform.

,

O !
;

;

;

- , .-
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SPCC
_

Chloromethane -

1,1-Dichloroethane '

Bromoform !

1,1,2,2-Tetrachloroethane i

Chlorobenzene

3.2.4 Calculate the % relative standard deviation (% RSD) of RRF
values for each compound. The maximum acceptable % RSD .'

for the calibration check compounds (CCC) listed below is 30%.
>

'

CCC

Vinyl chloride
1,1-Dichloroethene :
Chloroform
1,2-Dichloropropane i

Toluene
- Ethylbenzene

O' The % RSD is calculated as follows:

% RSD = Standard Deviation x 100
1

Mean

3.2.5 Once the criteria for initial calibration have been met, report the
RRF,,, and % RSD for all compounds. >

If the SPCC and CCC criteria are not met, evaluate the system
and take corrective measures before proceeding with method
blank or sample analysis.

3.3 Continuinn Calibration

3.3.1 Analyze a 50 g/L calibration standard containing all target
compounds every 12 hours immediately following a successful
tune.

3.3.2 Perform a system performance check as described in step 3.2.3.
If SPCC criteria are not met, take corrective actions to isolate
and correct the problems before continuing with analysis.

O,

!

!

!
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3.3.3 Perform a continuing calibration check to verify the validity of
the initial calibration by calculating the % difference of the RRF
for each CCC as follows:

% Difference = RRF, . RRF_ x 100
RRF,,,

where R RF,,, = average response factor from initial
calibration.

RRF, response factor from current continuing=

calibration standard

Proceed as indicated below after calculating the % difference:,

a. If the % difference for each CCC is i 25.0%, assume the
initial calibration is valid and continue analysis. ".

b. If the % difference for any CCC is > 25.0%, take >

corrective action.
.O

t

c. If the source of the problem cannot be determined, !
generate a new five-point initial-calibration curve. -The
calibration criteria must be met before analysis ~ can
continue.

.

Note: if continuing calibration is being performed for
a limited set of compounds (e.g., BTEX) -
sample analysis may proceed as long as %
difference is 125.0% and minimum response
factor is 2 0.300 for each target analyte.

3.4 Water Samole Analysis
s

|3.4.1 Repeat step 3.2.1 using 10 or 15 mL of sample in place of the
calibration standard. .

.t'

3.4.2 If any compound in the sample exceeds linear calibration range,- .

clean the system by analysis of method blanks until a blank
free of interferents is obtained. Reanalyze the sample-at a ;

dilution at which no target compound is saturated. Adjust the:
final volume of this dilution to 5.0 mL with reagent water.

3.4.3 Tabulate the retention time and ElCP area for ..each ' internal '--

standard against that of the most recent 12-hour continuing .
calibration standard.

,

..
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If the following criteria are not met, reanalyze the sample:
,
,

a. The retention time for each internal standard must 'not
change by more than 30 seconds from the latest 12-hour
continuing calibration standard.

b. The extracted ion current profile (EICP) area for the
quantitation ion for each internal standard must not change *

by more than a factor of two (-50% to + 100%) from that
of the latest 12-hour continuing calibration standard.

3.4.4 Calculate the surrogate spike recoveries as follows:
,

Percent Surrogate Recovery = Qd x 100
Qa

where Qd = quantity determined by analysis
Qa = quantity added to sample

The surrogate spike recoveries must be within the limits listed
in the Quality Control File - GC/MS. Acceptable recovery in the -

,

method blank must be obtained prior to' analyzing the samples.
If recovery of a surrogate is eJtside acceptance limits for a
sample, the sample must be reanalyzed.

. 3.5 Soil / Sediment / Waste Sample Analysis

Note: Determine the method to use as follows or alternatively, screen
all soil / sediments by the medium level protocol:

Analyze the sample as. a medium level soil / sediment if*
,

solvent vapor or oily material is observed.

Analyze the sample as a low level soil / sediment if solvent*
,

vapor is not observed.

3.5.1 Analyze low level soil / sediment / waste samples as follows:

a. Do not discard any supernatant liquid. Mix the contents
of the sample container with a metal spatula. ,

i
b. Tare a 40-mL VOA vial and weigh 5.0 gm of sample into' ;

it. Record the amount in the vial.

O Note: If peaks are saturated from the analysis of a
5.0 gm sample, analyze a smaller sample - 1

.

.

-w=w, . A
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aliquot to prevent saturation. However, the
smallest sample aliquot permitted is 1.0 gm.
If less than 1.0 gm is needed, the medium
level method must be used.

c. Add 5.0 mL of reagent water and 5.0 L . of the
surrogate / internal standard spiking solution to the vial.

d. Connect the 40-mL VOA vial to the purge and trap system.
Heat the sample to 40*C i 1*C and proceed with the -
analysis as described in steps 3.2.1d-g.

Evaluate internal standard responses and retention times
and surrogate spike recoveries as described in Sections:
3.4.3 and 3.4.4.

3.5.2 Analyze medium level soil / sediment / waste samples as follows:

a. Do not discard any supernatant liquid. Mix the contents
q of the sample container with a metal spatula.
b

,

b. Tare a 40-mL VOA vial and weigh 4.0 gm into it. Record D

the amount in the vial.

c. Quickly add 9.0 mL of methanol followed by 1.0 mL of
surrogate spiking solution to the vial, cap, and shake for
2 minutes.

Note: Perform these additions rapidly to avoid loss
of volatiles.

d. Allow the extract to settle for 2 minutes (approx.) and
remove 1-2 mL of the methanol solution to a 2-mL screw
cap vial with a teflon-lined septa. Label with "MLS" and
sample number. Use on the same day. >

c. Add 100 L of the methanol extract and 5.0 L 'of internal .
standard spiking solution to 4.9 mL of reagent ' water.
Inject the water / methanol sample into the purging chamber
and proceed with the analysis as described in steps 3.2.1d-
9-

Evaluate internal standard responses and retention times
and surrogate spike recoveries as described in Sections ;

3.4.3 and 3.4.4. '

.

I

. _ .- , .,
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3.6 ldentification of Tamet Compounds

3.6.1 Identify volatile target compounds by comparison of the sample
and standard mass spectra generated during a 12-hour period. "

3.6.2 Positively identify a compound by meeting the following criteria:

a. The relative retention time (RRT) of the sample component
is within 0.06 RRT units of the standard component.

'
b. Allions present in the standard mass spectrum at a relative

intensity greater than 10% (most abundant ion in the a
spectrum equals 100%) must be present in the sample: 3

spectrum.

c. The relative intensities of ions specified in the above
paragraph must agree within i 20% absolute intensity
between the standard and sample spectra.

d. lons greater than 10% in the sample spectrum but notc
O- present in the standard spectrum must be considered and

accounted for by the analyst' making the comparison.
When GC/MS computer data enhancement programs are 1

used to obtain the sample component spectrum, both the
enhanced and the raw spectra must be evaluated. The
verification process should favor falso negatives.

3.7 Identification of Non.TCL Tentativelv identified Comnounds (TICS)

Note: TICS will be evaluated upon client request. This section of the
procedure is, therefore, optional. Consult the worklist to' /

determine if TICS are to be reported for a given sample.
,

3.7.1 Perform a maximum of ten library searches for non-TCL sample
components of greatest apparent concentration relative to the-
nearest internal standard free of interferences.

Note: Components with peak areas less than 10% of the
nearest internal standard do not require library
searches.

3.7.2 Use the following guidelines in making tentative identifications:

a. Relative intensities of major ions in the reference spectrum
(ions greater than 10% of the most abundant lon) should

'

be present in the sample spectrum,

i

, . - . , , __,
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b. The relative intensities of the major ions should agree
within 20% absolute intensity.

Example: For an ion with an abundance of 50%. of the
standard spectrum, the corresponding sample ion
abundance must be between 30% and 70%.

c. Molect'lar ions present in the reference spectrum should be
present in the sample spectrum,

d. lons present in the sample spectrum but not in the
reference spectrum should be reviewed for 'possible
background contamination or the presence of coeluting
compounds.

e. lons present in the reference spectrum but not in the
sample spectrum should be reviewed for -possible
subtraction from the sample spectrum because of
background contamination or coeluting compounds. Data
system library reduction programs can sometimes' create:

these discrepancies.

3.7.3 If, in the opinion of the mass spectral specialist, no . valid
tentative identification can be made, the compound should be
reported as " unknown". The mass spectral specialist should
give additional classification of the unknown compound, if
possible (i. e. , unknown aromatic, unknown hydrocarbon,-
unknown acid type, unknown chlorinated compound). If
probable molecular weights can be distinguished, include them.

'3.8 Quantitation of Tarnet Comnounds

3.8.1 Quantify target components identified by the internal standard
method. The internal standard nearest the retention time of a
given analyte is used for quantitation (see' Table 2).

3.8.2 The relative response factor (RRF) from. the daily standard <

analysis is used to calculate the concentration in the sample.
Use the response factor as determined in step 3.2.2 and the i

following equations:

Note: Since o- and p-xylene overlap on the packed column, '

the xylenes must be quantitated as m-xylene.
Likewise, since m- and p-xylenes coelute on the
capillary column, the xylenes must be reported as o-
xylene. The concentration of all xylene isomers must-

- - - -
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be' added together and the result reported as total
xylenes.

i

a. Water samples
t

Concentration (in pg/L) = ( A,) (l )
z

( A,)(RF)(V,)

where A, Area of the characteristic ion for=

the compound to be measured

Area of the characteristic ion forA, =

the specified internal standard

I, Amount of internal standard cdded=

in ng

V, Volume of water purged in mL=

(take into account any dilutions)

b. Medium level sediment / soil samnies

Concentration (in g/kg) = ( A,) (1,) (V,l_
( A,)(RF)(V;)(W,)

c. Low level sediment / soil samnies
'

Concentration (in pg/kg) = ( A,) (I )z
- ( A,,)(RF)(W,)

where A,,1,, A, = same as above

V, = Volume of total extract in L (use
10,000 /L or a factor of this when
dilutions arn made)

V, = Volume of extract added in L for j,

purging j
. |

W, = Wet weight of sample purged in gm |

3.9 Quantitation of Non-Tamet Tentativelv Identified Comnounds (TICS)

3.9.1 An estimated concentration for non-target components 1

tentatively identified shall be quantified by the internal standard
method. For quantification,'use the nearest internal standard

A free of interferences.

-

. , .
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|

3.9.2 The formula for calculating concentrations is the same as in
Section 3.8. Use total area counts from the Reconstructed lon
Chromatograms (RICs) for both the compound to be measured

.

|

and the internal standard. Assume a response factor (RF) of 1.
Qualify the value from this quantitation as estimated. - Calculate
the estimated concentration for all tentatively identified
compounds as well as those identified as unknowns.

4.0 DATA COLLECTION

Document all data in a bound lab notebook for each set of analyses performed.
Entries must be made at the time of analysis. Exsmples of appropriate forms
for data collection (i.e., assignment sheets and injection log) are shown on
Figures 1-3.

Data collection should include the following: '

method code and brief description (e.g., GC/MS - LLW).a

instrument parameters.*

date and time of BFB injection, and analyst (s) signature (s).*

LSG sample number and aliquot, and data system filename. Identify any-

lab quality control samples (method blanks, MS/ MSDS, LCSs).

spikes added, to include the spiking solution identification number and*

the volume of spike added.

5.0 QUALITY CONTROL

5.1 Method Blank Analysis

Run a method blank analysis every 12 hours immediately following a
successful initial or continuing calibration.

Low Level Water (LLW)

Analyze an aliquot of reagent water according to the procedure
described in Section 3.2.

Low Level Soil (LLS)

Analyze 5.0 mL of reagent water according to the procedure described
in Section 3.2.

1

.-
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Niedium Level Soil (MLS)

Analyze 4.9 mL of reagent water and 100 L of methanol according to
the procedure described in Section 3.2.

Evaluation Criteria

A method blank must not contain more than five times the reporting
limit of the following common laboratory solvents: methylene chloride,
acetone and 2-butanone.

Evaluate internal standard response and retention times and surrogate
spike recoveries as described in Sections 3.4.3 and 3.4.4. These
criteria must be met prior to proceeding with sample analysis.

5.2 Matrix Spike / Matrix Soike Dunlicate Analysis (MS/MSD) '

Prepare and analyze an MS/MSD with every twenty samples of similar'
matrix ~ and concentration.

'

* For LLW and LLS samples, take two additional aliquots of the
-

- selected sample (s), spiked with 10. L of the matrix spiking
solution, and perform VOA analysis.

For MLS samples, take two additional aliquots spiked with 8 mL*

of methanol and 1 mL of MLS Matrix Spiking Solution _ and ,

perform VOA analysis.

When a sample requiring dilution has been chosen as the*

MS/MSD, the MS/MSD must be analyzed at the.same dilution
as the unspiked sample.

Ca:culate percent recovery as follows: '

Percent Recovery = SSR - SR x 100
SA

where SSR = Spiked Sample Result
SR Sample. Result=

,

SA Spike Added=
,

Calculate the relative % difference (RPD) as follows:

RPD = 2(D,__- D,L x .100
(D, + D,)

. . - - =. -



.-- . .

)

i

i

Method No.: VOA-GC/MS

.O Revision: O
Effective Date: 08/01/92 ;
Page: 15 of 24 |

where D, = MS Result
D,= MSD Result

Advisory MS/MSD. percent recovery and RPD limits are listed in the
quality control test file. Since these limits are for advisory purposes.
only, they should not be used to determine if sample reanalysis is
required. ,

6.0 INTERFERENCES

6.1 Impurities in the purge gas,' organic compounds out-gassing from the
plumbing ahead of the trap, and solvent vapors in the laboratory
account for the majority of contamination problems. The analytical
system must be demonstrated to be free from contamination under the
conditions of the analysis by running laboratory method blanks. Use
TFE-tubing and TFE-thread scalants. Avoid using flow controllers with t

rubber components in the purging device. :

C. c Samples can be contaminated by diffusion of volatile - organics .
,

(particularly fluorocarbons and methylene chloride) through the septumO seal during storage and handling.

6.3 Contamination by carry-over can occur whenever high level and low
level samples are sequentially analyzed. To. reduce carry over, the
purging device and sampling syringe must be rinsed with reagent water
between sampic analyses. Whenever an unusually concentrated sample
is encountered, it should be followed by an analysis of reagent water '

to check for cross-contamination. '

G.4 For samples containing large amounts of water-soluble materials, *

suspended solids, high boiling compounds or high purgeable levels, it
may be necessary to flush the purging device with a detergent solution,
rinse it with distilled water, and dry it in a 105*C oven between
analyses. The trap and other parts of the system are also subject to i

contamination; frequent bakeout and purging of the entire system may-
be required.

7.0 SAFETY PRECAUTIONS

71 Wear a lab coat and safety glasses with side shields at all times while :
performing this procedure. Wear gloves to avoid skin contact with

,

acids, bases, organic solvents and possible toxicants used as reagents !
or contained in the samples for analysis.

7.1.1 Should skin or eye contact occur, flush the exposed area (s) with
,

large amounts of water and seek immediate medical attention.

;
,

i

. .
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7.1.2 Never pipet materials by mouth. Use a rubber bulb or other
approved suction device to transfer materials by pipet.

7.2 Handle and store all reagents in accordance with the precautions listed
on the material safety data sheets (MSDS).

7.2.1 Consult the MSDS for each reagent listed in this procedure
before use. The MSDS will provide pertinent information on
toxicity, safety precautions and storage conditions.

7.2.2 Always consult the label on the reagent bottle for up-to-date
information on safety precautions during handling, preferred
storage conditions and expiration data.

7.2.3 Label all flasks, vials, etc., with the intended contents prior to
filling. Fo!!ow established laboratory procedure in completing
and affixing labeling information to equipment.

7.3 Avoid breathing solvent and standard solution vapors. If overexposure
to vapors should occur, seek fresh air and immediate medical attention.

7.4 Handle all glass equipment with care, particularly during assembly and
disassembly.

7.5 Avoid contact with hot GC parts (e.g., injection ports or transfer lines).

7.0 Vent GC/MS mechanical pump exhaust to the outside.

8.0 APP ^ ',A : S AND MATERIALS

8.1 WP > svrinces: 5- L and larger, 0.006 inch ID needle.

8.2 avringe valve: Two-way valve with Lucr-lock ends (3-inch),if applicable
to the purging device.

8.3 Syrinoe: 5.0-mL, gas tight with shut-off valve.

8.4 Balance:

8.4.1 Analytical: Capable of weighing to 0.0001 g.

8.4.2 Top loading: Capable of weighing to 0.1 9

8.5 VOA vi.ah: 40 mL, screw cap with teflon liner.

8.6 Flasks: Class A, volumetric with grouad glass stoppers.

_
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8.7 _GC column:
on Carbopack 8 (60/80 mesh), or equivalent.6 feet long x 0.1 inch ID glass, packed with 1 % SP-1000

8.8 Purce and tran device:
TEKMAR/LSC-2, Tekmar Model 4000/ALS orequivalent.

8.9
_ Gas Chromatocraph/MassJp_egtrometer (GC/MS):
Finnigan incos SOB or equivalent. Finnigan 4023/9610,

8.10 .GC/MS Data Svsten):
equipped with Super locos software.Finnigan MAT-1 locos or equivalent.System

8.11 .Autosampler:

Calibrate the sarnple loop of each unit following installationDynatech PTA 30W or PTA 30W/S or equivalent.
.

8.12 Autosamnier Vials:
lined septum caps. 16-mL capacity glass, screwtop vial with teflon-

8.13
Dvnatech Autosamnler Soil Vial:glass. 30-mL (approx.) capacity with frittedi O

9.0 REAGENTS

9.1 Reanent water:
Deionized water passed through an activated carboncolumn.

9.2
Sodium thiosulfate: Granular, ACS grade.

9.3 Methanol: Pesticide quality or equivalent.
9.4

Stock standard solutions.:
purchase commercially; prepare stock standard solutions in methanolPrepare from pure standard materials or
using assayed liquids or gases as appropriate. See LSG Method No AP-005.

.

9.5 Calibration Standards:

pollutant and TCL compound at five concentration levels from stockPrepare calibration standards for each prioritysolutions: 20, 50,100,150, and 200 g/L.
these concentrations. amounts of a TCL composite standard may be used to obtain each ofAlternatively, varying

9.6
Surrooate. Internal and Matrix Spikinq Standard Soluticns:
indicated solutions as follows: Prepare the

_ _ , _ _ _ _ _ _ _ . - - - - - - - - ' " - - - ' -N
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9.6.1 Medium Level Soil (MLS) Surrogate Spiking Solution - Prepare !

a solution containing the following compounds in methanol.

Toluene-d 25 pg/mLo

4-Bromofluorobenzene 25 g/mL
1,2-Dichloroethanc-d. 25 pg/mL '

9.6.2 MLS Internal Standard Spiking Solution - Prepare a solution '

containing the following compounds in methanol.
;

Bromochloromethane 50 g/mL
1,4-Difluorobenzene 50 g/mL
Chlorobenzene-d 50 pg/mLs .

i 9.6.3 LLW/LLS Surrogate / internal Standard Spiking Solution - Prepare
" ,

solutions containing surrogate and internal standards at a :

concentration of 125 and 250 g/mL of each compound in :
methanol.

9.6.4 4-Bromailuorobenzene (BFB) Standard - Prepare a 50 g/mL
solution of BFB in methanol.

9.6.5 Matrix Spiking Solution - Prepare a solution containing the
,

following compounds in methanol. ;

1,1-Dichloroethane 25 g/mL
Trichloroethene 25 pg/mL
Chlorobenzene 25 pg/mL *

Toluene 25 pg/mL
Benzene 25 g/mL '

10.0 REFERENCES *

10.1 U.S. EPA SW-84 6, " Test Methods for Evaluating ' Solid . Waste,
Physical / Chemical Methods," Volume IB,1986; Method 8240.

.

10.2 40 CFR Part 136, " Guidelines Establishing Test Procedures for the
,

Analysis of Pollutants Under the Clean Water Act; Final Rule and laterim t

Final Rule and Proposed Rule," October 26,'1984, Method 624 -
;

10.3 U.S. EPA Contract Laboratory Program, " Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration", 2/88, revised 9/88. ,

!

;
-.
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Table 1

Volatile TCL Compounds and Reporting Limits

LLW/LLS MLS
Parameter

_
(tic /l)/(tic /ko) (tro/ka)

Chloromethane 10 1200
Bromomethane 10 1200
Vinyl chloride 10 1200
Chloroethane 10 1200
Methylene chloride 5 620
Trichlorofluoromethane 5 620
Acetone 10 1200
Carbon disulfide 5 620

/~}
1,1-Dichloroethene 5 620

't 1,1-Dichloroethane 5 620
cis-1,2-Dichloroethene' 5 620
trans-1,2-Dichloroethene' 5 620
Chloroform 5 620
1,2-Dichloroethane 5 620
2-Butanone 10 1200
1,1,1-Trichloroethane 5 620
Carbon tetrachloride 5 620
Vinyl acetate 10 1200
Bromodichloromethane 5 620
1,2-Dichloropropane 5 620
cis-1,3-Dichloropropene 5 620
Trichloroethene 5 620
Dibromochloromethane 5 620
1,1,2-Trichloroethane 5 620
Benzene 5 620
trans-1,3-Dichloropropene 5 620
2-Chloroethylvinylether 10 1200
Bromoform 5 620
4-Methyl-2-pentanone 10 1200
2-Hexanone 10 1200

~

([-]~ Tetrachloroethene 5 620
Toluene 5 620 j

i

--
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Table 1
Volatile TCL Compounds and Reporting Limits
(Continued) ,

,

LLW/LLS MLS
Parameter (tra/l)/(tta/ka) (Lia/kt -;

1,1,2,2-Tetrachloroethane 5' G20 ,

Ch!orobenzene 5 620 .

Ethylbenzene 5 620
i Styrene 5 620

Xylenes (total) 5 620
i ,

O ,' Note: cis- and trans-1,2-Dichloroethene are routinely reported as total'

1

1,2-Dichloroethene unless the isomers are specifically requested. .

. j

I

!
.

I

b

a

|
.

O l

u
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Table 2

Volatile Internal Standards with Corresponding
Priority Pollutant and TCL Analytes Assigned to Quantitation

Bromochloromethane 1,4-Difluorobenzene

Chloromethane 1,1,1-Trichloroethane
Bromomethane Carbon tetrachloride

| Vinyl chloride Vinyl acetate
Chloroethane Bromodichloromethane
Methylene chloride 1,2-Dichloropropane
Trichlorofluoromethane ' trans-1,3-Dichloropropene
Acetone Trichloroethene

(,, ) Carbon disulfide Dibromochloromethane
' - ' ' 1,1-Dichloroethene 1,1,2-Trichloroethane

1,1-Dichloroethane Benzene
cis-1,2-Dichloroethene cis-1,3-Dichloropropene
Chloroform 2-Chloroethylvinylether
1,2-Dichloroethane Bromoform
2-Butanone
trans-1,2-Dichloroethene
1,2-Dichloroethane-d (surr)4

Chlorobenzene-d,

2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene

o Xylenes (total)(,) 4-Bromofluorobenzene (surr)
Toluene-d, (surr)

.* a

.__________x._
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SAMPLE PREPARATION AND DATA ACQUISITION

FOR GAMMA SPECTROSCOPY

1.0 SCOPE AND APPLICATION

This method is applicable to anything that contains or is a gamma-emitting
,

,

radionuclide. The . method can be applied to soil, water, air filters, etc.
providing the sample can be condensed or reduced in size such that it can
be placed in a calibrated geometry for counting.

2.0 SUMMARY OF METHOD t

Solid samples are mixed as well as possible in their as-received containers. |

Liquid samples are shaken immediately before being transferred to the counting
container. No other sample processing is done except to transfer to a suitable
container (or plate) for counting.

A portion of the as-received sample is placed in a container such as a wide-
mouth poly-bottle or marinelli beaker for which a calibration exists. An
intrinsic germanium detector, interfaced with a 8192-channel multichannel '

analyzer,is used to obtain the gamma spectrum. This spectrum is transferred
to a computer, which processes the data using the computer program GDR.
The GDR program contains gamma-ray libraries and detector efficiencies that j

permit identification and quantification of gamma-emitting radionuclides.
These data are then corrected for room background.

;,

3.0 PROCEDURE

Note: Do not apply oias across the detector unless it has been sufficiently '

cooled to liquid nitrogen temperatures. An overnight cooling time is
recommended.

.

h

Approvals:<

*

*

_ , . .
1

$:W 0 / rw iff>/fjk /
iO) Igb Operations Manager Da'te Qisalit/ Asspranbd f) ate

.

#

( J AL Coordinator j
I

-1

'
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3.1 Water Sample Preparation !.

3.1.1 Measure 0.5,1.0 or 2.0 L of a sample and . transfer into a
marinell_i beaker of comparable size. Aliquot depends on sample
available, but 1.0 or 2.0 L is preferabic. - ,

'

3.1.2 Place a lid on the marinelli beaker and seal it with Parafilm or -
tape.

.

3.1.3 Record the sample number on the lid and record the sample
number and. volume in the gamma spec log book.

3.1.4 Transfer the marinelli beaker to the counting room for analysis.

3.2 Soil or Studge Samo.le Preparation '

:
3.2.1 Measure an aliquot of oven-dried (103*C),well-mixed sample into |~ :

a tared 250-mL wide mouth poly-bottle. Fill the bottle to either '

4.5 cm (half-full) or 9.0 cm (full) depending on the volume of .
,

'

sample available.
.O .,

3.2.2 Cap the bottle and seal with Parafilm or tape.

3.2.3 Weigh the filled sample bottle. i

3.2.4 Record the weight of the sample and the sample number on the
bottle and in the gamma spec log book.

!

3.2.5 Transfer the sample to the counting room for analysis.
,

Note: Solid samples should be compacted as well as possible to :

eliminate channels and air pockets. Place a plastic bag over the ;

detector end cap when counting samples known to contain i

levels of radioactivity above background levels. '

3.3 Data Acquisition

3.3.1 Record the MCA number, and count date and time' in the
gamma spec log book.

3.3.2 Place the samples in.the appropriate detector cavities and close '
the shield lids.

3.3.3 Preset the appropriate counting times using the "F3" key.
. Liquid samples are typically counted for 500 minutes (30,000 -

,:
' sec) and solid samples are typically counted for 100 minutes

(6000 sec). Counting times may be lengthened or shortened -

_ _ _- _ __ _ _ . _ _ _ _ _ --- ~ - - - -
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depending on required minimum detectable activities (MDA).
Exit the preset mode by striking the " esc" key. Preset time
must be entered in seconds.

3.3.4 Erase any previous spectra on the screen by striking the "F2"
and " control" keys simultaneously. (Be sure previous spectra
have been stored prior to erasing.).

3.3.5 Acquire the sample spectra by striking the "F1" key.

3.3.6 Save the acquired spectra individually. This is accomplished by. ,

moving the highlight to the desired window utilizing the left and
right arrow keys. Strike the " enter" key to zoom in on the
highlighted window. Strike the "F7" key and ' type in the
filename for the spectrum.

The filename has the following format:

A:XYZZZZZZ.SPM ;

where X = the MCA number.
Y = A,B,C, etc. indicating the first count,- 'E

second count, etc. for the sample.
ZZZZZZ = the unique Halliburton NUS number assigned

..

to the sample.
.

'

Note: A: will save the spectrum to a floppy disk in the A
drive. Be sure to have a formatted disk in this drive.
Repeat for each detector on which a spectrum has
been acquired.

3.3.7 Detectors may be operated independently by following steps !

3.3.1 through 3.3.5 while in the zoomed mode.

3.4 _Syectral Data Reduction

3.4.1 Exit the MIS sof tware by pressing the " ALT" "Q"-keys, then
moving the highlighted area to " exit to DOS" using the down
arrow key. Press the " return" key.

3.4.2 Access the GDR reduction software by typing at the "c:\GDR> " ,

prompt: 5

"GDRMA\N GDRIVERX.DAT"
.

O.. where X = the mca number on which the spectrurn has been
acquired.

,,
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3.4.3 Select the appropriate menu item by pressing the corresponding
"F" key. Menu items may also be selected by using the up or
down arrow keys to move the highlighted area to the desired
menu item and pressing the " return" key.

3.4.4 Verify the reduction parameters by selecting "F8", Modify Setup
Parameters. Acceptable volume units are L (liters), mL
(milliliters), g (grams) or filter. If L (liters) is used, the entry for
"Vol. Mult Factor to mL:" must be 1.0 E + 3. " Activity units"-
will usually be pCi (picocuries). When this is the case, "Mult.
Factor to pCi:" must be 1.0 E + 6. Use the space bar to move
the highlight from item to item. Use the " enter" key to charge
an entry,

i

3.4.5 Press the "S" key to save any changes to the setup parameters '

and return to the main menu.

3.4.6 Press the "F1" key from the main menu. Press the "F2" key
p from the Spectrum Select Menu. When prompted, type in the
Q filename under which the desired spectrum has been stored.-

Be sure to include the ".SPM" extension. Press the return key
to finalize the spectrum selection.

3.4.7 Enter the spectrum data as the system prompts for it. Data that
will be requested are:

MCA COUNT START date and time - entered as (mo-da-yr and
br:mn) : [ default)

SAMPLING START date and time - entered as (mo-da-yr and
br:mn) : [ default]

,

SAMPLING STOP date and time - entered as (mo-da-yr and
hr:mn) : [ default]

SAMPLING VOLUME - entered as a number Idefault) :

SAMPLE UNITS - entered as an abbreviation for sample volume
unit [ default),

SAMPLE ID - entered as name: up to 40 alphanumeric '|
characters [ default)

Sampling start and stop times usually will be the same'. The

O- correct time to enter is the tirne of sampling or the point in time
to which data is to be decay-corrected.

-|
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The sample ID field will be printed in the header of the report. 1

This information should include client, sa'mpic number, and raw
data log book and page numbers. Press the " return" key after ,

'each entry.
,

3.4.8 Press the "F1" key to select the appropriate calibration data
from file. A detector file will be displayed. Verify that this is -
the file for the detector on which the spectrum . has been

, acquired. If it is not,, type in the correct file. Press tlie ." return"
key.

3.4.9 Press the "F1" key to. select the appropriate efficiency
calibration data from f_ite. An officiency file will be displayed.

,

Verify that this is the appropriate file corresponding to. the '

detector and geometry for which - the spectrum has been
acquired. If it is not, type in the corre::t file. Press the " return"
key. ;

3.4.10 Press the "F4" key from the main menu, which will now be
displayed, to initiate the peak search. Press the " return" key.

,

Press the "F2" key to send the peak search results' to the
,

printer. This will automatically send the activity report to the i
printer as well. Press the "F4" key'to generate the activity
report.

,

3.4.11 Press the "F10" key to save the results. Use the filename for
which the spectrum was saved along with the ".RES" extension.
Press the " return" key.

(3.4.12 Press the "F7" key to save the spectrum into a file. Use the
filename for the spectrum along with a ".SPC" extension. Press
the " return" key.

i

3.4.13 Repeat steps 3.4.2 - 3.4.12 for each spectrum.
,

3.5 Calibration i

Note: Calibration is performed on each spectrometer system annually,
~

at a minimum, on each geometry in which measurements will
be made. The energy range of the mixed nuclide standard is
59.54 kev to 1836 kev. Spectra are analyzed from 50 kev.to '

2000 kev.

3.5.1 ' Prepare a standard in the desired geometry using a-NIST- .;

O=. traceable mixed nuclide gamma standard. Be sure the standard
is thoroughly mixed ' ith the sample matrix. Appropriate

|
w

.i

J

.. ,,r7 w --

, v.-. - - * * * *
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geometries include marinelli beakers filled with reagent water,
poly-bottles filled with Ottawa sand, planchets and air filters, i

!,

For aqueous sampic geometries, pipet an aliquot of mixed
nuclide standard directly into a known volume of acidified
reagent water. For solid sample geometries, pipet the aqueous
standard onto Ottawa sand and dry under an infrared lamp.
Volatile nuclides such as Hg-203 must be deleted from the
acquired system.

3.5.2 Acquire and save a spectrum following steps 3.3.2 - 3.3.6.

3.5.3 Analyze the spectrum following steps 3.4.1 - 3.4.10.
,

3.5.4 Press the "F6" key from the GDR main menu to initiate the -
calibration routine. Press the "F2" key to send the calibration
data to the printer. *

3.5.5 Enter the appropriate information into the system as it prompts
for it. This information will be grams of standard used in

- O calibration source and tolerance for match (use.2.0 kev).
.;

,

I3.5.6 Press the "F3" key from the calibration menu. . Enter a
description of the geometry when the system prompts for it. >

Up to 20 characters may be used. -- !

3.5.7 Press the "F3" key from the Efficiency Calibration menu to use
_1

the results of the peak search. A list of calibration pairs will be |
displayed. Press any key to return to the menu. '

i

3.5.8 Press the "F4" key to view a log / log plot of the calibration.
Verify that the curve is a reasonable fit of the data points. !

N3.5.9 Press the "F5" key to proceed with the calibration. Press the :

"F1" key for exponential fit. A second view of the curve will '

be displayed, Verify that the curve is a reasonable fit of the ' y
data points. Press any key to return to the menu. :

3.5.10 Press the "F1" key to store the results of the calibration only
if the curve is a reasonable fit of the data pairs. Press the "F2" t
key and repeat the calibration process if the fit is not -[
reasonable.

.

O :
;

|

|

i
*
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.

3.5.11 Store the efficiency file using the format: '

c *f XXYY.cf f .
,

where XX = the detector number j
YY = a geometry description (e.g.,1LM is a l'-L

.

marinelli beaker). !

Record the efficiency filename, geometry, detector number and -

date generated in the gamma spec maintenance log.

3.5.12 Follow the above procedure for energy versus channel and full l
width / half maximum versus energy calibrations.

4.0 DATA HANDLING

4.1 Data Collection
:

Document the data in a bound lab notebook for each set of analyses !

.I- performed. Entries must be made at the time of analysis and include
the following (see Figure 1): ;

.

. t

description of activity being documented (e.g., " Gamma Spec "-*

Analysis") and LSG procedure being followed (e.g., LSG Method '

No.: GSPEC, rev. 0).
,

date and time analysis started and completed, and analyst (s) '*

signature (s).
!

count length.*

;

LSG sample number and sample aliquot. Identify any lab quality*

control samples (method blanks, MS/ MSDS, LCSs).

spikes added, to include the spiking solution ~ identification
_

*

number and the volume of spike added. |

4.2 Data Reduction and Reportino for Gamma Sm h
i
;Using the GDR Nuclide Activity Summary, report gamma spectroscopy

scan data as follows. .

'i
k
,

'

,

.,.....-wan,,,e-
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Report each nuclide that the data system has identified and quantified. i
to two significant figures along with the counting uncertainty rounded' i

to two significant figures (see Figure 2) with the following provisos
>

Report only those nuclides positively identified and quantified '-

by the GDR program.

In evaluating the identifications made by the software, consider ;

the following
,

5

- Agreement of results for multiple photon peaks of a given
nuclide.

,

!
- Possible identifications of any unidentified peaks. !

- Possibility that identified nuclides may actually be low
abundance peaks of other nuclides found in the sample that i

have not been included in the libraries.
i

Document and support . changes to automated nuclide !

identifications on the instrument pnntout. {

If the counting uncertainty is less than 10 percent of the !=

reported activity, round the uncertainty up to 10% of the !

activity value. Do not report a lower order of magnitude .i
(decimal place) in the uncertainty than will be reported in the j
activity.

Examples: !
!

176 i 37 pCi/L is reported as 180 1 30 '

t

176 f_9 pCi/L is reported as 180 1 20

If the counting uncertainty is greater.than the reported activity,-

do not report the nuclide as found (see Figure 3).
_

.,

i

lf no nuclides are identified by the data system, report "NND"-

in the results column of the LIMS data entry screen and "NND ,

= No nuclides detected" in the Comments field of the data
entry screen.

;

4.3 Data Reduction and Reportina for Specific Taraet Nuclides - '

:

If a specific nuclide is listed as.an analyte in the LIMS and it was - i

O- identified and quantified by the' data system, report it as described <

above. If the specific nuclide is not identified and quantified by the data
i

I
i

|

. ,
-- , _ _ . . _.

i
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;

system, report the minimum detectable activity (MDA) for those nuclides 'I
as calculated by the data system. Report MDA values to one significant
figure. (See Figure 3.)

Qualify results for soil samples as follows: " Samples were oven-dried
at 103*C prior to analysis. Nuclides volatile at this temperature are, ;

therefore, excluded from analysis." i

5.0 QUALITY CONTROL }

5.1 Samole Quality Control |
!

5.1.1 Prepare a blank, a lab control standard, and a duplicate and i

matrix spike for each batch of up to twenty like samples. '

5.1.2 Blanks and lab control samples are prepared using Ottawa sand ,

for solid matrices and reagent water for aqueous matrices.

5.. 3 Matrix spikes are not required for solid samples. l
5.1.4 Cs-137 and Co-60 are the nuclides spiked into laboratory control

standards and matrix spikes. !

I
5.2 Instrument Quality Control !

5.2.1 Count a background check for 1000 seconds on each detector . "

each day it is in use. Record results in the performance log and
plot the results on a control chart.

5.2.2 Count a 30,000 second blank monthly, at a minimum, for each !
matrix analyzed to be used for background correction. !

5.2.3 Count a europium check source for 1000 sec on each detector
each day the detector is in use. Monitor the 105, 723 and
1274 kev peaks. Record in the maintenance log the fwhm,

,

peak channel and gross peak counts. Plot on a control chart the '

peak channel and gross peak counts. !

G.0 INTERFERENCES ~

J
6.1 Essentially allinterferences are eliminated in this method due to the high i

resolving abilities of the intrinsic germanium detector. j
o

6.2 Naturally occurring radionuclides found in building components may
'

result in the occurrence of peaks not truly in the sampic. The'se are '

corrected for during the data reduction process.

,

|
. _
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7.0 SAFETY PRECAUTIONS

7.1 Wear a lab coat and safety glasses with side shields at all times while
performing this procedure. Wear gloves to avoid skin contact with
radionuclides, acids, bases, organic solvents and possible toxicants used ,
as reagents or conta'ned in the samples for analysis.

7.1.1 Should skin or eye contact occur, flush the exposed area (s) w;th
large amounts of water and seek immediate medical attention.

7.1.2 Never pipet materials by mouth. Use a rubber bulb or other
approved suction device to transfer materials by pipet.

7.2 Handle and store all reagents in accordance with the precautions listed
on the material safety data sheets (MSDS).

7.2.1 Consult the MSDS for each reagent listed in this procedure
before use. The MSDS will provide pertinent information on
toxicity, safety precautions and storage conditions.

- O 7.2.2 Always consult the label on the reagent bottle for up-to-date
~

~

information on. safety precautions during handling, preferred
storage conditions and expiration data.

7.2.3 Label all flasks, vials, etc., with the intended contents prior to
filling. Follow established laboratory procedure in completing

' and affixing labeling information to equipment.
' ~

7.3 Avoid breathing solvent and standard solution vapors. If overexposure
to vapors should occur, seek fresh air and immediate medical attention.

7.4 Handle all glass equipment with care, particularly during assembly and
disassembly.

8.0 APPARATUS AND MATERIALS

8.1 Marinelli beakers: 0.5 , 1.0- and 2.0-L.

8.2 Graduated cylinders: 0.5 ,1.0- and 2.0-L.

8.3 Polv-bottles: 250-mL,' wide mouth bottles.

8.4 S_patula.

8.5 Parafilm or Teflon tape.

8.6 Analytical balance.

_
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.;

I8.7 Hioh purity aermanium detector with shield.
,

,

'
8.8 Socctroscony amotifier.

;

8.9 Hioh voltane supply. +

8.10 Multichannel analyzer: 8192 channels. !

i

8.11 Computer with printer.
'

i
8.12 Computer software: PCA/ MIS and GDR.

,

t

8.13 Floony disks.
f

9.0 REFERENCES |
;

9.1 GDR Software Oparating Instructions - Quantum Technologics'inc.
[

9.2 MIS Multipit input System Operating Instructions - Tennelec/ Nucleus !
~

Inc.
.i

9.3 " Gamma Spectroscopy", Environmental Survey Manual, U.S. Dept. of !

Energy. .

!

'h

t

!

|

4

-

a
!

;

,

:
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O
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pH - SOIL / WASTE t

1.0 SCOPE AND APPLICATION

This method is used for electrometrically measuring pH in soils.

2.0 SUMMARY OF METHOD

The pH of a solution refers to its hydrogen ion activity.- The pH .value is
expressed as the logarithm of the reciprocal of the hydrogen ion activity in
moles per liter at a given temperature. The practical pH scale extends from
0 (very acidic) to 14 (very basic) with 7 corresponding to neutrality at 25*C.

The soil sample is mixed with reagent water or a calcium' chloride solution,
depending if the soil is considered noncalcarcous or calcareous, respectively.
The soil suspension is stirred periodically over a 30-minute period and then left
undisturbed for 1 hour so the soil settles. The pH of the supernatant solution
is measured with a pH meter using a combination electrode.

3.0 PROCEDURE

3.1 Calibration of oH Meter

3.1.1 Prepare and maintain the pH meter according to the
manufacturer's instructions.

3.1.2 Calibrate the instrument / electrode system at pH 7 and 4 using
buffer solutions. Repeat adjustments on successive portions of
the two buffer solutions until readings for both are within 0.05
pH of the buffer solution value.

3.1.3 Verify the accuracy of the calibration by measuring a.pH 10
buffer. Recalibrate if it reads outside the range of 9.90-10.10.

Note: Samples must be analyzed as soon as possible following co!!ection.
Assume all soils are noncalcareous unless specifically noted by the client .

Approvals:

nf YV im Lt|| v f. </- fu 'wp

DJ (ljALb Operations Manager Date Quality (Assurance v / I) ate*

1 Coordinator v/A^l

. _
,-
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or Project Manager. Assume that solidified samples (i.'c., crushed
concreto) are calcareous.

Use a meter with automatic temperature compensation.

3.2 Samole Preparation and nH Measurement of Noncalcarcous Soils

3.2.1 Add 20.0 g of soil and 20.0 mL of reagent water to a 50-mL
beaker. Stir the suspension with a glass rod several times over
a 30-minute period.

3.2.2 Allow the soil suspension to settle for approximately 1 hour.

3.2.3 Immerse the electrode just deep enough into the supernatant
solution to cover the sensing elements. Allow the meter to
stabilize. Record the meter reading and remove the electrode
from the solution.

3.2.4 Rinse the electrode with reagent water thoroughly and gently
blot dry between samples. -

3.3 Sample Preparation and oH Measurement of Calcareous Soils

3.3.1 Add 10.0 g of soil and 20.0 mL of 0.01 M CaCl, solution to a
50-mL beaker. Stir the suspension with a glass rod several
times over a 30-minute period.

3.3.2 Allow the soil suspension to settle for approximately 1 hodr.

3.3.3 Imrnerse the electrodo just deep enough into the supernatant
solution to cover the sensing elements. Allow-the meter to
stabilize. Record the meter reading and remove the electrode
from the solution.

3.3.4 Rinse the electrode with reagent water thoroughly and gently-
blot dry between samples.

4.0 DATA COLLECTION

Document the following information in a bound lab notebook for each set of
pH measurements performed. Entries must be made at the time of method
performance. Data entry should include the following (see Figure 1):

method number (pH-S) and brief description (pH - Soil / Waste).*

v' date and time performed and analyst (s) signature (s) and employee*

number (s).
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instrument used for measurements (e.g., Accumet 925).*

buffer standards used in calibration and quality control, by standard*

identification number and/or mar.ufacturer and lot number.

LSG sample number and aliquot. Identify any quality control samples*

(i.e., duplicates or daily standards).

suspension solution used - reagent water or CaCl solution.*

2

5.0 QUALITY CONTROL '

5.1 CALIBRATION

Calibrate the instrument using buffer solutions of pH 7 and 4. Measure
a buffer solution of pH 10 to check the calibration and recalibrate if the
motor reads outside of A. 0.10 pH units of the buffer.

Analyze a daily standard to check the calibration before sample analysisO begins as described below in Section 5.2. Recalibrate the instrumentU system 'f this initial daily standard does not pass the statistical
evaluation criteria in the "Ouality Control Test File - Wet Chemistry."

5.2 DAILY STANDARDS

Daily standards must be measured at a frequency of 1 per 10 samples,
and at the start and end of the run.

A daily standard consists of a buffer solution standard not used to
initially calibrate the meter / electrode unit.

Daily standard results are evaluated using the acceptance criteria in the
" Quality Control Test File - Wet Chemistry". If a result fails, reanalyze
all of the samples run since the last conforming daily standard.

5.3 DUPLICATES

Measure a duplicate for 1 in 10 samples daily. The duplicate analysis
consists of a second aliquot of a sample processed in the same manner 1
as the original aliquot.

Limits for precision are listed in the " Quality Control File - Wet
Chemistry". Reanalyze the duplicate sample- when precision is'
unacceptable and spotcheck- 25% of the positive results. Rerun all
samples and report recheck results if spotchecks do not duplicate j
original results within the quality control file limits.,

;

1

l

l
1

-

- _. __. .- . .
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6.0 INTERFERENCES

6.1 The glass electrode, in general, is not subject to solution interferences
from color, turbidity, colloidal matter, oxidants, reductants or high
salinity.

'

6.2 Sodium error at pH > 10 is minimized by using a low-sodium-error
electrode.

6.3 Coatings of oil material or particulate matter can impair electrode
response. Remove these coatings by gentle wiping or detergent
washing, followed . by rinsing with reagent water. An additional
treatment with dilute hcl solution (1:9, v/v) may be necessary to
completely rerr.ove the film.-

6.4 Temperature effects on the electrometric determination of pH arise from
two sources. The first is caused by the chango in electrode output at :
various temperatures and is climinated bv using a meter with automatic
temperature compensation or by com-nlling the temperature of theO, measured solutions. The second source is due to changes in the sample
as the temperature changes. This error is sample-dependent and cannot
be controlled.

7.0 SAFETY PRECAUTIONS

7.1 Wear a lab coat and safety glasses with side shields at all times while
performing this procedure. Wear gloves to avoid skin contact with
acids, bases, organic solvents and possible toxicants used as reagents

-

or contained in the samples for analysis.

7.1.1 Should skin or eye contact occur, flush the exposed area (s) with
large amounts of water and seek imrnediate medical attention.

7.1. 2 Never pipet materials by mouth. Use a rubber bulb or other
approved suction device to transfer materials by pipet.

7.1.3 Wear a dust mask or work in a hood as necessary to prevent
exposure to dusts from solid samples.

7.2 Handle and store all reagents in accordance with the precautions listed
on the material safety data shoots (MSDS).

7.2.1 Consult the MSDS for each reagent listed in this procedure
before use. The MSDS wol provide pertinent information on
toxicity, safety precautions and storage conditions.

Y

_ -

_
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7.2.2 Always consult the label on the reagent bottle for up-to-date
information on safety precautions during handling, preferred
storage conditions and expiration data. >

7.2.3 Label all flasks, vials, etc., with the intended contents prior to
filling. Follow established laboratory procedure in completing
and affixing labeling information to equipment.

7.3 Handle all glass equipment with care.

8.0 APPARATUS AND MATERIALS

8.1 pH MeteI: Meter with readout to at least 0.01 pH units and with
automatic temperature compensation (Accumet 925 or equivalent).

8.2 Electrodes: Combination-type incorporating both measuring and
reference functions.

8.3 Beakers: 50-mL capacity.

8.4- Fla._sks: 1- and 2-L volumetric flasks.

9.0 REAGENTS

9.1 Reanent water: Deionized water.

9.2 Secondary Standard Buffers: Commercially available solutions that have
been validated by comparison with NIST standards are recommended
for routine use. Alternatively, the buffers may be prepared in the
laboratory from NIST salts.

9.3 Silver Nitrate Standard (0.1 N1: Dissolve 1.6987 g AgNO in reagent3

water and dilute to volume in a 1-L flask. Mix thorrughly. Standardize
the AgNO solution as described in LSG Method t'. aber 1145. "

3

9.4 Potassium Dichromate Indicator (5%): Dissolve 50 g K,CrO. in a small
amount of reagent water. Add AgNO solution until a dcfinite red3
precipitate is formed. Let stand 12 hours, filter and dilute to 1 liter with
reagent water. Prepare fresh annually.

9.5 Calcium Chloride SMutionJ: ,

9.5.1 Calcium Chloride Stocic Solution (0.072 M) - Dissolve 21.18 g
of CaCl,*2H,0 in reagent water in a 2-L flask. Cool the '
solution, dilute to volume with reagent water and mix well.

-- -- _
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Standardize the solution by adding 1.0 mL of 5% K CrO, to a - !2

25.0 mL aliquot of the solution and titrate to the endpoint with .

,

standard 0.1 N AgNO .3

Calculate the volume needed to prepare a 0.01 M CaCl, using'
'

the following equations: ;

N c, = N AqNO, x Vol AaNO (from titn.)c 3.,

25 mL '

Vol .c., (in mL) = 0.01 M (1800 mL)e

N .cu (from above calc.)c ;

9.5.2 Calcium Chloride Solution (0.01 M)- Dilute the volume of CaCl, '

calculated above to 1.8 liters with reagent water. Check and
adjust the pH to a range of 5-6.5 by adding Ca(OH),'or hcl. :

!

As a check on the preparation of this ' solution, measure its -

electrical conductivity. The specific conductivity _ should be ,

2320 f_80 mohs /cm at 25'C.

10.0 REFERENCE" ;

U.S. EPA SW-846, " Laboratory Manual, Physical / Chemical Methods," Volume -

IC,1986; Method 9045. -

e

,
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GRAPHITE FURNACE ATOMIC ABSORPTION

1.0 SCOPE AND APPLICATION

Metals in solution are readily determined by atomic absorption spectroscopy. '

As opposed to conventional flame analysis, a greater percentage of available
analyte atoms are vaporized and dissociated for absorption when the furnace
technique is used. Additic.ial advantages of this technique include the use of
smaller sample volumes and the detection of lower concentrations of elements.

.

This method is applicable to a large number of metals in drinkirig, surface, and *

saline waters and domestic and industrial wastes (see Table 1 for analytes and .

reporting limits). Drinking water free of particulate matter is analyzed directly.
Ground water, other aqueous samples, TCLP and EP extracts, industrial ;

wastes, soils, sludges, sediments and other solid wastes require digestion 'lprior to analysis.

Detailed instrument operating instructions are provided in the manufactuers'
operator manuals.

2.0 SUMMARY OF METHOD 7

.,

A small aliquot of a sample is placed into the graphite tube in the furnace.
The sample is then treated thermally. First, a low current-heats the tube to |
evaporate the sample to dryness. Then at a higher temperature to destroy '

.

organic matter and volatilize other matrix components. Finally, the tube is !

heated to incandescence which, in an inert atmosphere, atomizes the element
,

being determined, forming a ground-state vapor. Radiation from a hollow ;
cathode lamp or electrodeless discharge lamp, characteristic of the metal '

analyte, passes through the ground-state vapor. A photoelectric detector !

measures the intensity of transmitted radiation which decreases in proportion i
to the concentration of metal analyte in the sample.

!

I
t
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i3.0 GRAPHITE FURNACE PROCEDURE '

3.1 Prepare the instrument as follows: I

3.1.1 Turn on instrument.
!3.1.2 Select the proper lamp for the analysis from Table 2A/B,
idepending on the instrument in uso. Allow the lamp to warm '

up for a minimum of 5 minutes (30 minutes if using .an ;

electrodeless discharge lamp).
i

3.1.3 Call up program and select analyte. Adjust the monochromator
slit width and wavelength, and the lamp current on tho' PE
3030. This is done automatically on the PE 5100. See Table
2A/B for specifications.

.

3.1.4 Align the furnace and lamp to maximize system sensitivity.

3.1.5 Select both the proper inert gas flow and the correct
temperature program from Table 3A/B, depending on the '

,

instrument in use.

3.1.6 Check the graphite tube for signs of corrosion and/or flaking.
If these signs are present, replace tube as follows:

,

Note: It is good practice to replace the tube every day of
analysis.

a. Press the FURNACE button on the Perkin-Elmer HGA-600.
This will open the furnace chamber.

b. Remove old graphite tube.
,

Cican the furnace area, including the two windows, withc.
a cotton swab and isopropal alcohol.

d. Load a platform into a new tube; load the new tube into i
the furnace; press FURNACE and the chamber will close.

e. Clean the pyrolytic graphite tube before use with five to ten -

high-temperature burns.

3.2 Refer to Table 4 for standard concentrations, matrix modifiers, and
calibration type for the element of interest.

O

-
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3.3 Prepare autosampler as follows: '
'

3.3.1 Pipette samples into autosampler cups. Add matrix modifiers,- '

if necessary.

3.3.2 Load cups into autosampler tray. Verify autosampler loading as !

described in NUS Laboratory Procedure AP-013. :

1
3.4 . Perform the analytical sequence as listed in Table 5.. Perform a

minimum of two replicate firings for standardization, QC and sample
.;

analyses. Report the average result of the multiple firings. Ouality _ r

control criteria are specified in Section 6.

3.5 When analyte concentration exceeds the concentration of the high j
standard, reanalyze the sample after appropriate dilution. Prepare
sample dilutions with reagent water acidified with 1 mL of HNO per3 ,

100 mL. Use the least dilution necessary to bring the analyte within the
upper two thirds of the analytical range.

,

I Note: Samples being analyzed for Sb must be diluted with reagent
water acidified with 1 mL of HNO and 5 mL hcl per 100 mL.3

,

1 3.6 When a low-level sample is run immediately after a very high
concentration sample, particularly for refractory metals,'be aware of the.

,

possibility of carryover contamination. Recheck low-level positive '

results, as necessary, to ensure the absence of carryover.
,

3.7 Shut down instrument after the completion of sample analysis as
follows:

.,

3.6.1 Turn off lamp energy.
.

3.6.2 Turn off instrument.

Leave the inert gases on unless the instrument is being shut down for
an extended period of time.

3.7 Calculate sampic results as follows:

3.7.1 Read the metal value in mg/L (i.e., the average of the two '

firings) directly from the instrument printout.
.

3.7.2 For aqueous samples report metal concentrations in mg/L using
the following equation:

Metalm = A x FV }IV_ :

. - - . . -
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,

F

Where: A = metalin mg/L of sample digestate from calibration
curve

FV = final volume of dilution (= 1 if no dilution)
. *

IV = initial volume of sample (= 1 if no dilution)

3.7.3 For solid samples report metal concentrations as mg/kg, wet or
dry weight, using the equation (s) below:

a. Solid samoles - wet weiaht: '

Metal,,,,,,, _a = A x V
W

'

,

Where:A = metal in mg/L of sample digestate from
calibration curve

V = final volume of sample digestate in mL
W = wet weight of sample in grams - ,

b. Solid samoles - dry weicht:,
,

Metal,,,,,, n = Metal x 100i ig,, _a

% solids

4.0 DATA COLLECTION
4

Document all data in a bound lab notebook and on the printed worklist for
each set of analyses performed. Entries must be made at the time of analysis.

4.1 BOUND LABORATORY NOTEBOOK (see Figure 1)
}

Document the following: ;

brief description of test and analyte.*

instrument number (e.g., PE 5100) and operating conditions*

such as wavelength, lamp serial number, background correction
and integration time.

temperature program infctmation such as step number,*

temperature, ramp time (sec) and hold time (sec).

standard reference number.*

matrix modifier, if any.*

sample aliquot.*

.
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LSG sample numbers with appropriate dilutions, spikes and*

comments, if any. Identify any lab quality control samples
(method blanks, duplicates, MS/ MSDS, LCSs, etc.). '

date/ time analysis started and analyst (s) signature (s).a

4.2 PRINTED WORKSHEET (see Figure 2)

Document the following:
{
.

date/ time analysis started and analyst (s) employee number (s).*

instrument number and run file.*

-

sample cup numbers and results, with units, taken from*

computer printout (see Figure 3).

book and page reference to data in bound lab notebook.*

-
5.0 QUALITY CONTROL

5.1 INSTRUMENT CONTROL CHECKS

5.1.1 Initial Calibration Verification (ICV)

Verify and document the accuracy of the initial calibration by
running an initial calibration verification standard, independent '

of the calibration standard, immediately after instrument
calibration.

When measurements exceed the control limits of 90-110%,
.

terminate analysis and correct the problem which may be due !
to instrument set-up or function and/or accuracy of the standard
materials. Recalibrate the instrurnent and verify the calibration '

before proceeding 'Nith the analysis sequence. .

5.1.2 Initial Calibration Blank (ICB_1
.

Analyze an initial calibration blank immediately af ter the ICV. '

If the absolute value of the blank result exceeds the reporting
limit, terminate analysis, correct the problem, recalibrate, and
verify the calibration.

;

.

m -s- m-. m.m #%+
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5.1.3 Reportino l_imit Standard
,

Analyze a standard at the reporting limit, following the ICB, to
verify that the instrument has adequate sensitivity. The -

response for this standard must be discernible from the ICB.

5.1.4 Continuino Calibration Verification (CCV)

Aanalyze a mid-range standard - for continuing calibration
verification, after each set of 10 analyses and at the end of
each run, to ensure calibration accuracy during each run.

Recovery limits for CCV are 85.0-115 % for routine analysis
; samples and 90.0-110% for NPDWR compliance rnonitoring and
' New Jersey samples. If CCV acceptance limits are not met,

terminate analysis, correct the problem, recalibrate, and verify
the calibration. Reanalyze all field and quality control samples
run since the last acceptable ICV or CCV standard.

5

5.1.5 Continuinn Calibration Blank (CCB)
^

Analyze a calibration blank after each CCV standard.

If the absolute value of the blank result exceeds the reporting i
limit, terminate analysis, correct the problem, recalibrate, and
verify the calibration. Reanalyze all field and. quality control
samples analyzed since the last acceptable calibration blank.-

5.1.6 Sinale Soike Analysis

Perform a single, post-digestion, spike analysis on each field
;

sample that is not being run as a pre digestion matrix spike, to !

check for sample matrix interferences.

Spike post-digestion spikes at a concentration equal to the
,

midpoint of the graphite furnace calibration curve for each .!
element. Analyze the spike immediately following the original .|sample analysis. '

Depending ~ on the original sample result, follow a or b to ;

evaluate the single spike results:

a. The original sample yields a result less than two times the
reportino limit:

N
If analytical spike recovery is forty percent or greater,*

report the unspiked sample result.

. _ . . _ . _ _ . ._.
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If analytical spike recovery is less than forty percent, .

*

dilute the sample five fold. Repeat both the unspiked |
and spiked analyses on the diluted aliquot. !

- If recovery of the analytical spike in the diluted
aliquot is greater than or equal to forty
percent, report the result, corrected for the

dilution. >

- If analytical spike recovery is again less than
forty percent, report the result, corrected for ;

dilution, and flag the data with the following
comment:

,

t

Recovery of the graphite furnace analytical
spike was less than forty percent, indicating
the presence of a matrix interference. The

.

result is therefore estimated because of the i
presence of this interference.

Note: For the analysis of lead and selenium on drinkino water ,

samoles, recovery of the analytical spike must be 85- .

115% Recovery outside this range requires analysis
,

by method of standard additions as outlined in Section
5.5.

.

b. The original sampic result is areater than or caual to two
times the routine reportina limit:

If recovery of the analytical spike is 85-115%, report*

the unspiked sample result.
,

If recovery of the analytical spike is not 85-115%,*

dilute the sample by a factor of 2 to 5, and analyze by
method of standard additions as outlined in Section
5.5.

5.2 SAMPLE PREPARATION CONTROL CHECKS
.

'

5.2.1 Preparation Blank (PB) Analysis

A pr 'aration blank, consisting of reagent water processed
throt _ i sample preparation,is prepared and analyzed with each ;
batch of up to 20 sampics digested at the same time.

O :

4

, f
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IEvaluate the preparation blank results as follows:

a. If the concentration of the blank is less than or equal to the
routine reporting limit, the blank is' acceptable. |

.

b. If any analyte concentration in the blank is above the .
routine reportinglimit, all samples associated with the blank
with the analyte's concentration less than 10x the blank
concentration and above the routine reporting limit, must
be redigested and reanalyzed for that analyte. Do not
correct the sample concentration for the blank value. j

.

c. If the concentration of the blank is below-the negative !
routine reporting limit, troubleshoot the instrument. !

5.2.2 Laboratory Control Sample (LCS) Analysis

A laboratory control sample analysis measures the accuracy of
,

laboratory processing over time. A laboratory control sample t

is prepared and analyzed for all target analytes for each matrix !

-.O (water or solid / waste) with each batch of up to 20 samples
digested together.

,

The aqueous LCS spiking solution is be independent (i.e., from
a different lot) from the calibration standards.

The solid / waste LCS is a solid reference material. If an analyte
of interest is not present in a reference material, spike the
analyte into the LCS from a source independent of ' the
calibration standards.

>
1

If the percent recovery for an LCS falls outside the controllimits-
established in the " Quality Control Test File - Metals," redigest
and reanalyze the samples associated with that LCS for the
analyte (s) in question.

5.2.3 Pre-dinestion Soike Samole Analysis

The spike sample analysis provides information about the effect !

of the . sample matrix on the digestion and measurement
procedures. Perform at least one spike sample analysis for - i

every batch of 10 samples digested at the same time. Add the |
spike before digestion, prior to the addition of other reagents.

O
;
I

- ,
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Calculate individual component percent recoveries (%R) as
-

follows.
.

% Recovery = (SSR - SR) x 100
SA

Where: SSR = Spiked Sample Result
i

SR = Sample Result '

SA = Spike Added

Note: When the sample concentration is less than the '

reporting limit, use SR = 0 for purposes of calculating
% Recovery. t

if the spike recovery is not within the limits of 75-125%, qualify -ithe data for that sample as follows:

This sample was analyzed as a matrix spike. Recovery _of - !

the spike was [ fill in the recovery] indicating the presence
of a matrix interference.

When the sample concentration exceeds the spike concentration
,

by a factor of four or more, flag the data as follows:
.i

iSample concentration greater than four times spike .iconcentration. Disregard matrix spike recovery value.

5.2.4 Duplicale Samnle Analvsis

The duplicate sample analysis provides information about the
reproducibility of graphite furnace results. One duplicate sample
is prepared and analyzed for every set of up to 10 samples
digested at the same time. *

For results less than 5 times the instrument detection limit (IDL),- !the range of the duplicate must be :s 2 times the IDL. If one ;

result is above 5 x IDL and the other is below, use the 5.2 x .

IDL criteria. 1

When both results are > 5 time the IDL, calculate the relative
percent difference (RPD) as follows:

RPD = f S - DI x 100
(S + D)/2 1

|

|

. O-
Where: RPD Relative Percent Difference ' d=

S First Sample Value (original)=

-l
-

>
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D Second Sample Value (duplicate)=

Limits for RPD are listed in the " Quality Control Test File -
Metals."

When precision (range or RPD) is unacceptable, reanalyze the
duplicate sample. If it remains nonconforming, redigest and
reanalyze 25% of the positive results. If reanalysis results do
not duplicate original results, redigest and reanalyze all samples
and report the reanalysis results.

.

5.3 INSTRUMENT DETECTION LIMIT (IDL) DETERMINATION

Determine instrument detection limits for each instrument used, at least
quarterly (every 3 calendar months) for CLP TAL analytes and biennially *

for non-TAL analytes. The IDLs must be less than or equal to the ,

reporting limits,
,

Determine the instrument Detection Limits in mg/L as follows:

-'O Prepare a standard solution of each analyte in reagent water at*

a concentration 3-5x the manufacturer's suggested IDL initially,
then 3-5x the detection limit thereafter.

Perform seven consecutive measurements of the standard on*

three nonconsecutive days.
:

Perform each measurement as if it were a separate analytical
sample followed by a rinse and/or any other procedure normally

'

;

performed between analysis of separate samples.
>

Calculate the standard deviation (SD) for each set of seven
measurements.

;

Average the standard deviation values.*
:

Calculate the IDL (mg/L) by multiplying the average SD by 3.*

If the instrument is adjusted in anyway that may affect the IDL,
redetermine the IDL.

;

5.4 DILUTION ANALYSIS '

Perform dilution analysis, if necessary, to identify matrix interference,
as follows:

.

,. , r e y e
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5.4.1 Withdraw two equal aliquots from the sample. To one of the
,

aliquots, add a known amount of analyte and dilute both
aliquots to the same predetermined volume.

,

The dilution volume should be based on the analysis of the*

undiluted sample. Preferably, the dilution should be 1:4,
while keeping in mind that the diluted value should be at
least 5 times the instrument detection limit.

Under no circumstances should the dilution be less than*

1:1. ,

.

5.4.2 Analyze the diluted aliquots. !

5.4.3 Compare the unspiked results, multiplied by the dilution factor,
!to the original determination.
.'

Agreement of the results within 10% indicates the absence of
interference. Comparison of the actual signal from the spike with the-

. expected response from the analyte in an aqueous standard should help
confirm the finding from the dilution analysis. ,

5.5 METHOD OF STANDARD ADDITIONS

When requested or as indicated in Section 6.1.6 above, the method of
.

standard additions (MSA) is used to compensate for matrix effects.
MSA involves the analysis of an unspiked aliquot of sample and three
additional aliquots spiked at varying levels. The unspiked sample result
must be at least 5 times the reporting limit, whenever possible. All of-
the spiked aliquots must be within the linear range.

The method of standard additions is performed as follows:
,

5.5.1 Keep dilutions at a minirnum. Larger or successive dilutions may
be required if severe matrix interference is encountered (i.e.,
very low or no spike recovery).

5.5.2 Begin MSA by preparing and analyzing one unspiked (O ADD)
.

aliquot.

5.5.3 Based on the O ADD result, determine the appropriate spiking
levels: !

a. O ADD result 210 x RL:
- Prepare three additional spikes at approximately 50%, .!

. 100% and 150% of the concentration of the unspiked (0 I

i
i
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ADD) aliquot. Maintain the volume of sample and final
volume in the O ADD aliquot throughout all spikes.

.

Calculate the x-intercept, slope, and correlation coefficient
of the best fit line using a calculator having these statistical
capabilities. If the correlation coefficient of the MSA is !

greater than or equal to 0.995, calculate the final result by-
multiplying the absolute value of the x-intercept by the
dilution factor. If the correlation coefficient is less than
0.995, repeate the MSA once, employing additional dilution *

if deemed necessary. If the correlation coefficient on the
second MSA is again less than 0.995, calculate-a result
from the MSA with the better correlation, and flag the data
as follows:

Result was obtained by method of standard addition, t

A linear correlation could not be established. Matrix - >

interference is suspected. This should be considered -

when evaluating the data.

b. RL s O ADD result < 10 x RL: i

Prepare three additional spikes at S,10 and 15 times the
detection limit, wheneverlinear range permits. Maintain the
volume of sample and final volume in the O ADD aliquot '

throughout all spikes.

Calculate the x-intercept, slope, and correlation coefficient
of the best fit line using a calculator having these statistical .

,

capabilities. If the correlation coefficient of the MSA is
greater than or equal to 0.995, calculate the final result by ;

multiplying the absolute value of the x-intercept by the
dilution factor. If the correlation coefficient is less than !
0.995, repeat the MSA once. If the correlation coefficient
on the second MSA is again less than 0.995, calculate a
result from the MSA with the better correlation, and flag
the data with the note described in step a, above.

c. O ADD result < RL:
i

Prepare two additional spikes at 5 and.10 times the
detection limit, wheneverlinear range permits. Maintain the ;

volume of sample and final volume in the O ADD aliquot
throughout all spikes. '

r

O If recovery of either spike is <40% prepare the O ADD
aliquot and two additional spikes, employing an additional

,

''

. , .
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1.

;

5 or 10 fold dilution. If recovery is still <40% report the *

result of the largest dilution. Flag the data with the !
following: |

Resuit'was obtained by method of standard addition. !
Although the reported result is below the detection

tlimit, spike recovery was less than 40% - matrix
interference is suspected. This should be considered i

when evaluating the data.
,

6.0 INTERFERENCES '

:
t

6.1 Though the problem of oxide formation is greatly reduced with furnace !

procedures because atomization occurs in an inert atmosphere, the ;
technique is still subject to chemicalinterferences. The composition of

.

the sample matrix can have a major offect on the analysis. It is those
effects which must be determined and taken into consideration in the
analysis of each different matrix encountered. j

,

To verify the absence of matrix or chemicalinterference, post-digestion !

spiking is used. Treat samples that indicate the presence of interference l
'

in one or more of the following ways:
|
*Analyze the sample by the method of standard additions.*

,

Successively dilute and analyze the samples to eliminete
~

*

interferences. '

Modify the sample matrix cither to remove interferences or to :*

stabilize the analyte. Addition of ammonium nitrate removes -

alkali chlorides; addition of ammonium phosphate retains
cadmium. Mixing hydrogen with the inert purge gas aids in !

molecular dissociation through chemical reduction.

6.2 Gases generated in the furnace during atomization may have molecular ,

absorption bands encompassing the analytical' wavelength. Zeeman !
background correction is employed. Background correction may also
compensate for nonspecific broad-band absorption interference.

6.3 Interference from a smoke-producing sampic matrix can be reduced by
,

extending the charring time at a higher temperature or utilizing an ashing !
cycle in the presence of air. Use care to prevent loss of the analyte. ' -

6.4 Oxidize samples containing large amounts of organic materials by
1conventional acid digestion before analyzing in the furnace to minimize

-O
broad-bank absorption.

;

;

f

- -
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:

6.5 Anion interference studies in the graphite furnace indicate that, 'under !

conditions other than isothermal, the nitrate anion is - preferred. '!
Therefore, nitric acid is preferabic for any digestion or solubilization step. ;

Minimize the amount of other acids used in addition to HNO, ?
3

particularly hydrochloric and, to a lesser extent, sulfuric and phosphoric
acids. The exception here is Sb analysis, which requires digestions and ;
dilutions with hcl.

}!
6.6 Carbide formation resulting from the chemical environment of the !

furnace has been observed. Reduce carbide formation and increase ,

sensitivity with the use of pyrolytically coated graphite. 4

6.7 Spectral interference can occur when an absorbing wavelength of an j
element present in the sample but not being determined falls within the
width of the absorption line of the element of interest. The results of

i

,

the determination will then be erroneously high, due to the contribution !

of the interfering element to the atomic absorption signal.
.
;

interference can also occur when resonant energy from another element !
in a multielement lamp, or from a metal impurity in the lamp cathode, . |O falls within the bandpass of the slit setting when that other metal is !

present in the sample. Reduce this type of interference by narrowing the .

slit width. |

6.8 Contamination of the sample can be a major source of error because ;

of the extreme sensitivities achieved with the furnace. The following -
precautions are necessary to reduce contamination interference: i

l
Keep the sampic preparation work area scrupulously clean. |

*

!

Clean all glassware as directed in the glassware c! caning*
i

procedure, AP-018.
,

Soak pipet tips suspected of contamination with 1:5 HNO and !
~

*
3

rinse thoroughly with tap and reagent water. -!
t

Note: Pipet tips are a frequent source of contamination. The
;

use of a better grade of pipet tip can greatly reduce :
this problem. !

.

Give close attention to reagent blank results. i
-

.

- Clean the pyrolytic graphite tube before use.with five to ten-

high-temperature burns. !

,

O 6.9 Memory effects occur when the analyte is not totally volatized during
- atomization. This condition depends on several factors: volatility of the i

;

I

,
, , ,

. . . ~
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element and its chemical form, whether pyrolytic graphite is used, the
rate of atomization, and furnace design. Clean the tube by operating
the furnace at full power for the required time period, as needed, at
regular intervals during analysis.

7.0 SAFETY PRECAUTIONS

7.1 Wear a lab coat and safety glasses with side shields at all times while
performing this procedure. Wear gloves to avoid skin contact with
acids, bases, organic solvents and possible toxicants used as reagents
or contained in the samples for analysis.

7.1.1 Should skin or eye contact occur, flush the exposed areals) with
large amounts of water and seek immediate medical attention.

7.1.2 Never pipet materials by mouth. Use a rubber bulb or other
approved suction device to transfe.r materials by pipet.

7.2 Handle and store all reagents in accordance with the precautions listed
on the material safety data sheets (MSDS).

7.2.1 Consult the MSDS for each reagent listed in this procedure
before use. The MSDS will provide pertinent information on
toxicity, safety precautions and storage conditions.

7 2.2 Always consult the label on the reagent bottle for up-to-date
information on safety precautions during handling, preferred
storage conditions and expiration data.

7.2.3 Label all flasks, vials, etc., with the intended contents prior to
filling. Follow established laboratory procedure in completing
and affixing labeling information to equipment.

7.3 Avoid breathing solvent and standard solution vapors. If overexposure
to vapors should occur, seek fresh air and immediate medical attention.

7.4 Handle all glass equipment with care.

8.0 APPARATUS AND MATERIALS

8.1 Atomic absorotion socctrometer: Perkin-Elmer 3030, Perkin-Elmer
5100, or equivalent.

8.2 Graohite furnace: Perkin-Elmer HGA-600,or equivalent.

8.3 Autosampler: Perkin-Elmer AS-60, or equivalent. I

,

,

, . +
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8.4 Electrodeless discharae famos: Single element lamps used for As, Se, !
and Pb analyses.

|

8.5 Hollow cathode lamos: Single element lamps. -

8.6 Picots: Microliter with disposable tips. Sizes can range from 5 to 1000 I
L as required.

Note: Pipet tips should be checked as a possible source of
contamination prior to thcir use.

.

8.7 Pressure-reducino valves: The supplies of fuel and oxidant should be
maintained at pressures somewhat higher than the controlled operating ;
pressure of the instrument by suitable valves.

.

8.8 Conical samole cons: clear polystyrene, unsterile.
.

8.9 Glassware: class A volumetric flasks and class A volumetric pipets.
!

9.0 REAP " S
:

9.1 Reaaent water: Deionized water passed through a mixed bed resin-
column. Use reagent water for the preparation of all reagents and !
calibration standards and as dilution water.

9.2 Nitric acid (HNO,.1:11: Use trace metals grade acid certified for AA- ='

use. Prepare a 1:1 dilution with reagent water by adding the jconcentrated acid to an equal volume of water.

9.3 Hydrochloric acid (hcl.1:11: Use trace metals grade acid certified for >

AA use. Prepare a 1:1 dilution with reagent water by adding ~ the
concentrated acid to an equal volume of water. ,,

6

9.4 Hydrocen ocroxide (H,0 . 30%): Use ACS grade, 30% solution. '
2

9.5 Arcon nas: Use prepurified grade. j
i9.6 Stock standard metal solutions: Ricca Chemical Co. certified 1000 i5 >

ppm, or equivalent.
-

9.7 Calibration and detection limit standards: See Table 4 for standards i

concentrations. '

i

Standard solutions are acidified as follows:

As/Se in 1% HNO and 2% H 0. '1=

O 3 2 2

I
I

I

~ ..-
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i

Sb in 5% HNO and 2.5% hcl for soils.-
3

Sb in 1 % HNO., and 5% hcl for waters, r

i

All other analytes in 1 % HNO -=
3

9.8 Calibration blank / dilution water: reagent water acidified to specifications
listed in Section 10.7, above.

10.0 REFERENCES [

10.1 U.S. EPA. " Methods for Chemical Analysis of Water and Wastes," EPA-
.i600/4-79-020, revised March,1983. 200-series Methods. '

10.2 U.S. EPA. " Test Methods for Evaluating Solid Waste-Physical / Chemical
Methods," SW-846,1986. 7000-series Methods.

10.3 American Public Health Association. Standard Methods for the ,

Examination of Water and Wastewater,17th Edition,1989. Method '

3113-B.
,

O ;
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TABLE 1 ~ '

i

GRAPHITE FURNACE ATOMIC ABSORPTION REPORTING LIMITS I

!

Metal Reporting Limit
(mg/L) (mg/kg)

Aluminum 0.003 0.3
Antimony 0.01 1 .

Arsenic 0.003 0.3 :
Beryllium 0.0005 0.05
Cadmium 0.0005 0.05-

'

Chromium 0.001 0.1
Copper 0.002 0.2
fron 0.002 0.2 ;
Lead 0.002 0.2
Molybdenum 0.002 0.2
Selenium 0.004 0.4
Silver 0.0005 0.05
Thallium 0.001 0.1
Tin 0.005 0.05 '

Vanadium 0.004' O.4 *

!

!

I
:!

I

o

i

)
.l

|

O
:
,
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TABLE 2A
.

GRAPHITE FURNACE ATOMIC ABSORPTION
PERKIN-ELMER 3030 OPERATING CONDITIONS

i

;

Element User Wavelength Silt Lamp Time (sec) Graphite Autosampler Rollover
Program (nm) (nm) Typel Tubo Volume (pt) Absorbance,

Integration Display Type'iName/# Current

N
'

Aluminum -AL 309.3 0.7 HC/25 3 3- PG 20 1.000

Antimony SB 217.6 0.2 HC/20 5 5 PG 10 3.000

Arsenic AS 193.7 0.7 EDL/8 5 5 PG 30 1.000 y ,

>Bery!!ium SE 234 9 0.7 HC/30 5 5 PG 20 1.00 cc
r- !

Cadmrum CD 228 8 0.7 HC/4 7 7 PG 10 1.00 m

$Chromium CR f 357.9 0.7 HC/25 4 5 PG 15 1.30
*Ccpper CU 324.7 0.7 HC/15 4 4 PG 20 1.00

tron FE 248.3 0.2 HC/30 4 6 PG 20 1.00 7 m c 7.ao-a ,

Lead PB 283.3 0.7 EDU10 4 5 PG 20 .1.00 CE<3' "

o,{n W r |

+-

Molybcenum MO 313.3 0.7 HC/30 .12 4 PU. 10 2.00 -Qc-
Selenium Se 196.0 0.7 EDU6 4 -4 PG '30 1.00 Z"

,O o
Silver AG 328.1 0.7 HC/10 5 5 PG 20 1.00 3 :.

o
Tha!!ium TL 276.8 ~ 0.7 ' HC/20 5 4 PG 25 1.50

*

Vana$um V 318.4 0.7 HC/30 5 5 PU 15 1.00 s
-

aO
to G -

N
o $. om~

,Wc >
- - cWO>,.

~!

'$

.
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TABLE 28

GRAPHITE FURf1 ACE ATOf.ilC ABSORPTIOf1
PERK!N-Ett.1ER 5100 OPERATING CONDITIONS

I Element User Wavelength Silt ' Lamp Time (sec) Graphite Autosampler RolloverProgram (nm) (nm) Type! Tube Volume (pt) AbsorbancefJame/# Currente Integration Display Type'
Aluminum ALDL 309.3 0.7 /25 5 5 PG 20
Antimony SBOL 217.6 0.2 HC/20 5 5 PG 10 3.000
Arsenic ASDL 193.7- 0.7 EDL/6 5 5 PG 30 1.00 >

-4
!Beryllium BEDL' 234.9 0.7 HC/30 5 5 PG 15 1.00 r-

W

Cadmium CDDL 228.8 0.7 HC/4 5 5 PG 10 1.00 N
m

Chromium CADL 357.9 0.7 HC/25 4 5 PG 20 1.30
03

Copper CUDL 324.7 0.7 HC/15 5 5 PG 15 1.00
fron PEDL 248.3 0.2 HC/30 5 5 PG 20 1.00 0

m̂mmg
to % o

Lead PSDL 2S3.3 0.7 EDL/7.5 4 5 PG 20 1.40 g n,, E g
o

Selenium SEDL '196.0 2.00 EDL/4 7 7 PG 30 1.40 o ?, c.70
' 7Silver AGDL .328.1 'O.7 HC/10 5 -7 PG 20 1.00 C

Tha!iium TLDL 276.8 0.7 HC/20 5 7 PG_ 20- 1.50 ?
,

Tin SNDL 285.3' O.7 HC/30 5 ---- NPU 40 1.50
,

| ~'N
' oN O

-.,c) n-
i- COE >
i- to cu o >

. . . . - .. . -. .- - - . . - . . -



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

9

i

.. n

' Method No.: GFAA
N Revision:

. -0
Effective Date: 02/26/93
Page: 22 of 39

.

TABLE 2B (CONT *D)

H

3
(L
Z

i
. , . - m

- >' O
3 . O

U1

TI
3
m
O
O
2
x

C
O
Z

u

o
rt
Z

C
N .9

O
.yas

>
O'O

u >
O %

c > .O
3 ~* eo. . c _,, c _

E u m >. m >,
m 2 E E T) c
J <o e oS o

8 'is e a)m c
.98 .9E' o e

~bE b
"m > ~

o< C
- n D c-+ u am = 0,@ n ::

D L Ju u

$ ' C S S m#h e
WB c) e o M5E E-*

m a> > =~ 3 S nm , v
f fO M nO gD m y
- o a .o m -n- ..o$ "x 4" H C C C~mgDO u gy

m o c mm ,

$ Y 5 E ?o

, O,, S.o 3.
o aeEc .9 li E + iif- a u

m (L ma e u- ; m moO H a o o o . o, N
o m c in . magm 2 me2 (D u) aim " m op- W 2o aa ~O ..

A5 C

- *c n 3 u >-ac .e . m

O $ 9 $ * E.n E TM EE$
xo y - w

N
*b E _ .C~ EU U $

m') e S 0

; A ,e m $ eeeO
8 u) u o
-a os e s

<t z o ct Z .h 2e=u
OP a E b u " M .0 5 Ra- 4
u <r o e m c- uc- oc y $ ci e $$ N1E N R d C.? C e CDow o .. c ui < u. m u) u) ru n_ u)H tt

y
' tm

4o a e c

Oo I ~N 5Wo O
_o

4 *
~6_-, 1"0 * D

wK e 5 m
DW ki

- u. ::: - c - - -s #
E1J "*

- a> W w &- .m(M y = m3 s-

b JO O yIW
._2 QMW rQ 4 E0
<t Cw4 - 0,

"H O Q. IL

'\'- PL'# T"?. ._._...__a_m.



'(
- h '

~

.

.

TABLE 3A

GRAPHITE FURf4 ACE ATOMIC ABSORPTION
PERKIN-ELMER 3030 TEMPERATURE PROGRAM'

Furnace Time (sec) Internal - Gas TypeElement Step Temperature (*C) * * I' '^ #Ramp Hold

Aluminum 1 200 30 20 300 A
2 1100 10 20 300 A

3 20 1 1 300 A
4 2500 0 3 0 A H*

>5 2700 1 2 300 A %
6 20 1 1 300 A *

WAntimony 1 170 10 30 300 A >
.

2 1100 5 20 300 A
3 20 1 5 300 A ymIgG o-4 2500 0 5 20 A * ' ,$g9
5- 2700 1 5 300 A "@-O{ C.

Arsenic 1 150 10 30 300 A O h
2 1100 10 20 300 A

o -
"g

3 20 '1 5 300 A
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TABLE 3A.
GRAPHlTE FURNACE ATOMIC ABSORPTION
PERKIN-ELMER 3033 TEMPERATURE PROGRAM'
PAGE 2

-
.,

--,
Furnace Time (sec) Internal Gas TypeElement Step Temperature ('C) "* 's Ramp HoldL

_a]Arsenic (Cor.Dnued) 4 2400 0 5 0 A *

5 2500 2 3 300 A y
Berylhum 1 150 25 25 300 A

,>
ce

2 900 30 30 300 A M1
r-

3 20 1 5 300 A $
4 2500 0 4 0 A B

. 5 2600 1 5 300 A O
2Cadmium 1 160 5 30 300 A d
O2 700- 5 20 300 A ]QIE~

C. 3- 20 1 5 300 A
o$$g9

-4 1600 0 7 50 A ~ -. o

{ @' C.
*

5 2400 1 3 300 A
.hoChromium 1 150 5 30 300 A

g
"g

2 1000 5- 30 300 A | |-

m o
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oN O
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(4 b >'
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PERKIN ELMER 3030 TEMPERATURE PROGRAM'
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Furnace Time (sec) Internal Gas Type to
Element Step Temperature ('C) Gas Flow (N crA) Read m

r-

Ramp Hold
y

Vanadium 1 150 20 20 300 A >
_
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O
c)

3 20 2 5 300 A 2t
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*
*
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to F < C
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Temperature program may require minute, daily modifications depending upon room temperature, atmospheri: cend.tions, etc. * ~* 2
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TABLE 5
i

GFAA ANALYSIS SEQUENCE
,

Run # Samnle Key
'

instrument warmup and stabilization
,

initial calibration: 1 CB CB = calibration blank -

2 S1 S1 = low conc. calibration standard - |3 S2- S2 = middle conc. calibration standard
4 S3 S3 = high conc. calibration standard '!

Initial QC checks: 5 !CV ICV = initial calibration verification -

<

6 ICB ICB = initial calibration blank
7 RLS RLS = reporting limit standard ;

Sampic analysis: 8 SX SX = digestate; includes field samples, !9 SX duplicates, matrix spikes, prep blanks, lab '
O-

'

10 SX control standards. All field sampics, 'except I
11 SX those run as duplicate / matrix spike, must be>

*

12 SX singic-spiked.
13 SX

f
14 SX
15~SX !

16 SX
17 SX ;

Continuing ,

QC checks: 18 CCV CCV = continuing calibration verification ''

19 CCB CCB = continuing calibration blank
,

Repeat sample analysis and continuing calibration !cycle until all samples are analyzed. '

Final GC checks: n-1 CCV n = last sequence number in run 'ln CCB Li

i

O ;
i

!
;

i

|

1
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INDUCTIVELY COUPLED PLASMA-ATOMIC
EMISSION SPECTROMETRIC METHOD

1.0 SCOPE AND APPLICATION

Inductively coupled plasma atomic cmission spectroscopy (ICP) is used to
determine elements, primarily metals, in solution. Groundwaters, surface

,

waters, effluents, leachates, soil / sediment, or waste can be analyzed using ICP
following suitable digestion to solubilize the analytes.

! This method is used for the. simultaneous multielement determination of trace
elements in solution. The basis of the method is the measurement of atomic
emission by an optical spectroscopic technique.

Table 1 lists analytes and their corresponding wavelengths. Instrument
detection limits, as obtained from the periodic detection limit studies, are
updated and published in memo form each quarter.

- Detailed instrument operating instructions are provided in the manufacturers'
operator manuals.

2.0 SUMMARY OF METHOD

Samples are nebulized and the acrosol is transported to the plasma torch for
excitation. Characteristic atomic line emission spectra are produced by a
rtdio-frequency inductively coupled plasma (lCP). The spectra are dispersed
by a grating spectrometer and the intensities of the lines are monitored by
photomultiplier tubes. The photocurrents from the photomultiplier tubes are
processed and centrolled by a computer system.

A background correction technique compensates for variable background
contribution to the determination of trace elements. Background is measured
adjacent to analyte lines on samples during analysis. The position selected for - '

the background intensity measurement, on either or both sides of the analytical '

line, is determined by the complexity of the spectrum adjacent to the analyte
line. The chosen position must be free of spectralinterference and reflect the

Approvals:
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same change in background intensity as occurs at the analyte wavelength
measured.

Background correction is not required in cases of line broadening where a
background correction measurement actually degrades the analytical result.
The possibility of additional interferences and tests for their presence must
be recognized so appropriate corrections are made.

3.0 PROCEDURE

3.1 Instrument Analysis

3.1.1 Set up the instrument with the operating parameters listed in
Figure 1. Allow the instrument to become thermally stable -
before use.

Note: This usually requires at least 30 minutes of operation
prior to calibration.

3.1.2 initiate the appropriate operating configuration of the computer.

3.1.3 Perform the analytical sequence as listed in Table 2. Perform
a minimum of two replicate exposures for standardization, QC
and sample' analyses. Report the average result of the multiple i

exposures. Flush the system with the calibration blank solution
for 30 seconds (minimum) between each sample and standard.

3.1.4 Profile and calibrate the instrument on a blank and three
standards according to the_ manufacturer's recommendations
using mixed calibration standard solution (s). Include all target
analytes in the initial calibration and subsequent instrument QC
checks. ,

Restoping during the run is acceptabic if it is immediately
preceded and followed by a CCV and CCB.

3.1.5 When an analyte concentration exceeds '100 mg/L or the
concentration of the high standard, whichever is higher,
reanalyze for that analyte after appropriate dilution. Use ' the
least dilution necessary to bring the analyte within valid !

analytical range. Report the highest valid value for each analyte -
as measured from the analyses.

Prepare sample dilutions with reagent water acidified with 2 mL
of (1 + 1) HNO and 10 mL hcl per 100 mL.3

O
.
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Note: I arge negative sampic results indicate a sample may
need dilution, raising the reporting limit.

3.2 Calculations

3.2.1 Read the metal value in mg/L directly from the instrument
printout.

3.2.2 For aqueous samples report metal concentrations in mg/L using
the following equation:

,

Metalm = A x FV
IV

where A = metalin mg/L of sample digestate from calibration
curve

FV = final volume of dilution ( = 1 if no dilution)
IV = initial volume of sample ( = 1 if no dilution),

3.2.3 For solid samples report metal concentrations as mg/kg, wet
( or dry weight, using the appropriate equation (s) below:

a. Solid sampics - wet weight:

Metal =AxVy, ,,,
W

where:

A = metalin mg/L of sampic digestate from calibration
curve

V = final volume of processed sample in mL
W = wet weight I sample in grams

b. Solid samples - dry weight:

Metal = Metal %,% ,,, x 100%,

% solids

4.0 DATA COLLECTION

Document each ICP run in a bound lab notebook for each set of analyses
performed. Entrics must be made at the time of analysis. Following data
reduction, complete the worksheet. Example logbook and worksheet entries
are shown on Figures 2 and 3, respectively.

(.-
<
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Data collection should include the following: ;

brief description of analysis (e.g., ICP Analysis).*

date and time analysis started and analyst (s) signature (s).*

.

LSG sample number and sample aliquot. Identify any lab quality control-

samples (method blanks, MS/ MSDS, LCSs). ;

spikes added, to include the spiking solution identification number and=

the volume of spike added for post-digestion spikes.

5.0 QUALITY CONTROL

5.1 Instrument Control Checks !

5.1.1 Initial Calibration Verification (ICV): !

'

Immediately after instrument calibration, verify and document
the accuracy of the initial calibration for every analyte byO running an Initial Calibration Verification (ICV) standard at each
wavelength used for analysis. This standard is independent of
the calibration standards.

When measurements exceed the control limits of 90-110%,
terminate analysis, correct the problem, recalibrate the
instrument, and reverify the calibration before proceeding with__
the analysis sequence. '

5.1.2 1CP Interference Check Sample (ICS) Analysis

Refer to Table 3. To verify interelement and background
correction factors, analyze and report the results for' the ICP !

Interference Check Sampics at the beginning and end of each !
analysis run and every 8 hours of operation, whichever is more
frequent.

The Interference Check Samples consist of two solutions:
Solution A and Solution AB. Solution A consists of the
interferents and Solution AB consists of the analytes mixed with .!
the interferents. An ICS analysis consists of analyzing both ~ i

solutions consecutively, starting with Solution A, for all

wavelengths used for each analyte reported by ICP.

Results for the ICP analyses of Solution AB during the analytical ;

O runs must fall within the controllimit of i20% of the true value !
'for the analytes included in the Interference Check Samples.
i
1

__
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|

If not, terminate the analysis, correct the problem, recalibrate
the instrument, and reanalyze the samples since the last good i

ICS.

5.1.3 Initial Calibration Blank (ICB):

Analyze a calibration blank at each wavelength used for analysis
immediately after the ICV.

If the absolute value of the blank result exceeds the reporting
limit, terminate analysis, correct the problem, and recalibrate
and verify the calibration. Reanalyze all sampics and quality
control checks analyzed since the last acceptable calibration
blank.

5.1.4 High Standard:
,

Before beginning the sample run, reanalyze the highest mixed
calibration standard for each analyte as if it were a sample. ;

Recovery must be 95.0-105%. If recovery exceeds the control
limit, terminate analysis, correct the problem, recalibrate and
reverify the calibration.

Low Level Standard:
.

To verify linearity near the reporting limit for ICP analysis,
analyze an ICP standard for all metals at two times the reporting
limit from Table 1 at the beginning of each sampic analysis run. i
The response for this standard must be discernible from the ICB.

5.1.5 Continuing Calibration Verification (CCV):

To ensure calibration accuracy during each run, analyze a mid-
range standard for continuing calibration verification. Analyze
at a frequency of 10% and report it for every wavelength used
for the analysis of each analyte.

If the deviation of the continuing calibration verification is
greater than the controllimits of 90-110%, terminate analysis,
correct the problem, recalibrate the instrument and reverify the
calibration. Reanalyze all samples and quality control checks run -
since the last good calibration verification for the affected
analytes. ;

e
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S.1.6 Continuing Calibration Blank (CCB): ,

,

Analyze a calibration blank at each wavelength used for analysis
after each continuing calibration verification standard.

,

if the absolute value of the blank result exceeds the reporting
limit, terminate analysis, correct the problem, and recalibrate and

,

verify the calibration. Reanalyze all samples and quality control
checks analyzed since the last acceptable calibration blank.

*

5.2 Samole Preparation Checks

5.2.1 Preparation Blank (PB) Analysis:

A preparation blank, consisting of reagent water . processed ;

through sample preparation,is prepared and analyzed with each -
'

batch of up to 20 samples digested at the same time.
.

Evaluate the preparation blank results as follows:

a. If the absolute value of the concentration of the blank is
less than or equal to the routine reporting limit, no-
correction of sample results is performed.

b. If any analyte concentration in the blank is above the
routine reporting limit, the lowest concentration of that
analyte in the associated samples must be 10x the blank
concentration.

Otherwise, all samples associated with the blank with the
analyte's concentration less than 10x the . blank i

concentration and above the routine reporting limit, must .

be redigested and reanalyzed for that analyte (except for
an identified aqueous soil field blank). The . sample' ,

concentration is not to be corrected for the blank value. t

,

c. If the concentration of the blank is below the negative
routine reporting limit, then all samples reported below 10x
reporting limit associated with the blank must be redigested '

and reanalyzed. <

5.2.2 Laboratory Control Sample (LCS) Analysis:

A laboratory control sample (LCS) is prepared and analyzed for- i

all target analytes for each matrix (water or solid / waste) with ;
. each batch of up to 20 samples digested together.

,
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.

The aqueous LCS solution must be independent _(i.e., from a
differentlot) from the calibration standards. Prepare and analyze
one aqueous LCS for every batch of 20 samples digested at the ,

same time. *

Prepare and analyze one solid LCS, using each of the procedures
applied to solid samples, for every batch of 20 samples digested
at the same time. If an analyte of interest is not present in a
reference material, spike the analyte into the LCS.

,

if the percent recovery for an LCS falls outside the controllimits-
established in the " Quality Control Test File - Metals," redigest
and reanalyze the samples associated with that LCS for the ,

analyte (s) in question. |

5.2.3 Spike Sample Analysis: |

The spike sample analysis provides information about the effect r

of the sample matrix on the digestion and measurement i

procedures. Add the spike before digestion prior to_the addition - !O of other reagents. Perform at least one spike sample analysis :
for every batch of 10 samples digested at the same time. '

t

Refer to Table 4 for the analyte spiking levels.

If the spike recovery is not within the limits of 75-125%, qualify !
the data for that sample as follows:

:

This sample was analyzed as a matrix spike. Recovery of |
the spike was outside the established acceptance limits. -!
However, the preparation blank and labcratory control ',
sample were found to be in control, indicating the presence '

of a matrix interference.

Calculate individual component percent recoveries (%R): as
follows: i

i

% Recovery = (SSR - SR) x 100
SA- '

;

where SSR = Spiked Sample Result ;

SR = Sample Result
SA = Spike Added '

Note: When the sample concentration is less than the . f

O reporting limit, use SR = 0 for purposes of
calculating % Recovery, i

i

i

_ _ ,
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When the sample concentration exceeds the spike concentration
by a factor of four or more, the data is flagged and noted as
follows:

Sample concentration greater than four . times spike
concentration.

5.2.4 Duplicate Sample Analysis:

Prepare and analyze one duplicate sample for every batch of 10
samples digested at the same time.

Use a control limit of 12 x IDL for results less than five times
the IDL. If one result is above 5 x IDL and the other is below,
use the 12 x IDL criteria.

Calculate the relative percent difference (RPD) when both results
are >5 x IDL as follows:

RPD = lS - DL_ x 100
(S + D)/2

where RPD = Relative Percent Difference
S = First Sample Value (original)
D = Second Sample Value (duplicate)

Limits for precision are listed in the " Quality Control Test File -
Metals."

For aqueous samples: When precision is . unacceptable,
reanalyze the duplicate sample, if it remains nonconforming,
redigest and reanalyze 25% of the positive results. If reanalysis
results do not duplicate original results, redigest and reanalyze
all samples and report the reanalysis results.

For soil / sediment samples: Corrective action is not required
when the precision on soil samples is outside control limits.

5.3 Instrument Detection Limit UDL) Determination

Determine instrument detection limits for each instrument used, at least
quarterly (every 3 calendar months) for CLP TAL analytes and biennially
for non-TAL analytes. The IDLs must meet the reporting limits.
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Determine the Instrument Detection Limits in g/L as follows:

Prepare a standard solution of each analyte in reagent water at*

a concentration 3-5x the manufacturer's suggested IDL initially,
then 3-5x the reporting limit thereafter.

o

Perform seven consecutive measurements of the standard on*

three nonconsecutive days.
.

Perform each measurement as if it were a separate analytical
sample followed by a rinse and/or any other procedure normally
performed between analysis of separate samples.

Calculate the standard deviation for each set of seven ,

measurements.

Average the standard deviation values.*

Calculate the IDL ( g/L) by multiplying the average SD by 3.*

| Determine and report IDLs for each wavelength used in the analysis of
the samples.

If the instrument is adjusted in anyway that may affect the IDL,
redetermine the IDL.

5.4 Interelement Corrections for ICP

Determine ICP interelement correction factors for TAL and non-TAL
analytes arinually, at a minimum. Determine correction factors for
spectral interference due to Al, Ca, Fe, and Mg for all ICP instruments
at all wavelengths used for each reported analyte. Report correction :
factors for spectral interference due to analytes other than Al, Ca, Fe, '

and Mg if they were applied.
,

I If the instrument was adjusted in anyway that may' affect the ICP
| interelement correction factors, redetermine the factors.

5.5 Linear Ranae Analysis (LRA)

Analyze a linear range verification check standard quarterly-(every 3
calendar months) for each TAL element and biennially for each non-
TAL element.

The analytically determined concentration of this standard must be
;

within 15% of the true value. This concentration is the upper limit of '

,

the ICP linear range.
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G.0 INTERFERENCES

6.1 Spectralinterferences can be categorized as 1) overlap of a spectralline
from another element, 2) unresolved overlap of molecular band spectra,
3) background contribution from continuous or recombination '

phenomena, and 4) background contribution from stray light from the
line emission of high concentration elements.

6.2 Physical interferences are generally associated with the sample
nebulization and transport processes. Change in viscosity and surface
tension can cause significant inaccuracies especially in sampics which
may contain - high dissolved solids and/or acid concentrations. A
peristaltic pump may lessen these interferences. If these types of-
interferences are operative, reduce them by sample dilution and/or

,

utilization of standard addition techniques.

High dissolved solids can cause salt buildup at the tip of the nebulizer.
This affects aerosol flow rate causing instrumental drift. Wetting the
argon prior to nebulization, the use of a op washer, or sample dilution -

O can control this problem. Control of the argon flow by the use of mass
flow controllers improves instrument performance.

6.3 Chemical interferences are characterized by molecular compound
formation, ionization effects and solute vaporization effects. They can
be minimized by careful selection of operating conditions (i.e., incident
power, observation position, etc.), buffering the sample, matrix
matching and standard addition procedures. These types of interferences
can be highly dependent on matrix type and the specific analyte.

7.0 SAFETY PRECAUTIONS

7.1 The toxicity or earcinogenicity of each reagent used in this method has
not been precisely defined; however, each chemical compound should
be treated as a potential health hazard.

7.2 Wear a lab coat and safety glasses with side shields at all times while
performing this procedure. Wear gloves to avoid skin contact' with
acids, bases, organic solvents and possible toxicants used as reagents
or contained in the samples for analysis.

7.2.1 Should skin or eye contact occur, flush the exposed arca(s) with
,

large amounts of water and seek immediate medical attention.

7.2.2 Never pipet materials by mouth. Use a rubber bulb or other
- approved suction device to transfer materials by pipet.

J
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7.3 Handle and store all reagents in accordance with the precautions listed
on the material safety data sheets (MSDS).

7.3.1 Consult the MSDS for each reagent listed in this procedure
before use. The MSDS will provide portinent information on
toxicity, safety precautions and storage conditions.

7.3.2 Alwavs consult the label on the reagent bottle for up-to-date
information on safety precautions during handling, preferred
storage conditions and expiration data.

7.3.3 Label all flasks,. vials, etc., with the intended contents prior to
filling. Follow established laboratory procedure in completing
and affixing labeling information to equipment.

7.4 Avoid breathing solvent and standard solution vapors. If overexposure
to vapors should occur, seek fresh air and immediate medical attention.

7.5 Handle all glast, equipment with care.

8.0 APPARATUS AND MATERIALS

8.1 Inductivelv Coupled Plasma-Atomic Emission Socctrometer:

8.1.1 ARL Model 3560 - simultaneous computer-controlled inductively -
coupled plasma - atomic emission spectrometer with background
correction.

8.1.2 Radio frequency generator.

8.2 Arnon nas: welding grade or better.

9.0 REAGENTS

9.1 Reanent water: Deionized water passed through a Barnstead Ultrapure
Mixed Bed Cartridge or equivalent.

9.2 Acids: Ultra-high purity grade or equivalent.

9.2.1 Hydrochloric acid - concentrated (s.g. = 1.19).

9.2.2 Hydrochloric acid (1 +1) - Add 500 mL conc. hcl to 400 mL
reagent water and dilute to volume with reagent water in a 1-
L volumetric flask.

p/ 9.2.3 Nitric acid - concentrated (s.g. = 1.41).
%.
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9.2.4 Nitric acid (1 + 1)- Add 500 mL conc. HNO to 400 mL reagent3

water and dilute to volume with reagent water in a 1-L
volumetric flask.

9.3 Stock standards: Purchased commercially and certified by the
manufacturer.

9.4 Mixed calibration standard solutions: Prepare mixed calibration standard
solutions .by combining appropriate volumes of the stock solutions in
volumetric flasks. Add 2 mL of (1 + 1) HNO and 10 mL of (1'+1) hcl3

and dilute to 100 mL with reagent water. Follow LSG Procedure AP-
006, Preparation of Inorganic Chemistry Standards.

9.5 Calibration blank: Prepare by diluting 2 mL of (1 + 1) HNO and 10 mL3,

' of (1 + 1) hcl to 100 mL with reagent water. Prepare a sufficient
quantity to flush the system between standards and samples.

9.6 Continuinn calibration verification (CCV) standard: Prepare by combining
compatible elements at a concentration equivalent to the mid-points of

- their respective calibration curves.

9.7 Interference check samnie (ICS): Laboratory-prepared or obtained from
EPA, if available.

If true values for analytes contained in the ICS are not supplied with the
ICS, determine the mean by initially analyzing the ICS at least five times
repetitively for the particular analytes. Perform this mean determination
during an analytical run where the results for the previously supplied
EPA ICS met all recovery specifications. Additionally, use the result of
this initial mean determination as the true value for the lifetime of that -
solution (i.e., until the solution is exhausted).

If the ICP Interference Check Sample is not available commercially,
prepare independent ICP Check Samples with interferent and analyte
concentrations at the levels specified in Table 3 - Interferent and Analyte
Elemental Concentrations Used for ICP Interference Check Sample.
Establish the mean value and standard deviation by initially analyzing the
Check Samples at least five times repetitively for each parameter on
Table 3. Results must fall within the control limit of i20% of the
established mean value. Report the mean and standard deviation in the
raw data.

,

Prepare the initial calibration verification (ICV) in the same acid matrix
as the calibration standards and in accordance with the instructions
provided by the supplier. This standard is independent of the calibration

>O
standards.

+
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10.0 REFERENCES

10.1 "Mothods for Chemical Analyses of Water and Wastes," U.S. EPA,
Method 200.7, 1979, Revised March .1983..

10.2 " Test Methods for Evaluating Solid Wasto - Physical / Chemical Methods,"
U.S. EPA SW-846, Method 6010, September.1986.

,

10.3 Documentation Instrument 3560-5571 (2' volumes).

10.4 Plasma Vision Software Guido.
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TABLE 1

WAVELENGTHS AND REPORTING LIMITS

Element Wavelength, nm Reporting Limits pg/LN

Aluminum 308.220 100
Antimony 206.840 200
Arsenic 193.700 100
Barium 455.400 5
Beryllium 313.040 5
Baron 249.770 50
Cadmium 226.500 5

7- Calcium 317.930 100
Chromium 267.720 10
Cobalt 228.620 10
Copper 324.750 10
Iron 259.940 20

Lead- 220.350 50
Lithium 670.780 5
Magnesium 279.080 50
Manganese 257.610 5
Molybdenum 202.030 50
Nickel 231.600 20 ;

Potassium 766.490 200
Selenium 203.980 100
Silicon - 251.G10 50 >

Silver 328.070 10
Sodium 589.000 100
Strontium 407.770 10
Thallium 190.860' 100
Tin 189.990 100

iTitanium 337.280 10
Tungsten 239.710 100
Vanadium 292.400 10

a
_ .
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TABLE 1 (CONT"D) ;

WAVELENGTHS AND REPORTING LIMITS

,

Element Wavelength, nm Reporting Limits g/L )U

i

Zinc 213.860 10
Zirconium 343.820 10

r

A (1) instrument detection limits (IDLs) are determined periodically and are published in
,

memo form. Reporting limits are ;t the IDLs.
:

i-

.

.

1
i

O

,

I

i

i
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TABLE 2
W

!
ICP ANALYSIS SEQUENCE '

t
Run No. Sample Key '

Instrument warmup and stabilization
.I

Initial calibration: 1 CB CB = calibration blank i
2 S1 S1 = low conc. calibration standard
3 S2 S2 = middle conc. calibration standard
4 S3 S3 = high conc. calibration standard

Initial QC checks: 5 ICV ICV = initial calibration verification
';

G ICS A ICS A => interference check sample analytes only ;
7 ICS AB ICS AB = interference check sample analytes and i

interferents
8 lCB ICB = initial calibration blank
9 S3

i
10 LLS LLS = low level standard i

Sample analysis: 11 -SX1 SX... = digestate; includes field samples, duplicates, ;
matrix spikes, prep blanks, lab control standards

12 SX2
13 SX3
14 SX4 '

15 SX5 '

16 SXG
s

17 SX7
18 SX8 ;

19 SX9
'

20 SX10
Continuing

QC checks: 21 CCV CCV = continuing calibration verification
22 CCB CCB = continuing calibration blank |

Repeat sample analysis and continuing calibration
cycle until all samples are analyzed.

.

,

Final QC checks: n-3 1CS A
n-2 ICS AB
n-1 CCB
n CCV n = last sequence number in run '

;

;

;

!
:

-
- .
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TABLE 3

INTERFERENT AND ANALYTE ELEMENTAL
CONCENTRATIONS USED FOR ICP INTERFERENCE CHECK SAMPLE

Analytes (mg/L) Interferents (mg/L)

Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 Fe 200 >

Cd 1.0 Mg 500
Co 0.5
Cr 0.5
Cu 0.5
Mn 0.5
Ni 1.0
Pb 1.0 I

V 0.5
' Zn 1.0

!

i

k

L

P

k

O
.

.

- . - - _ _ . - - - - - - - - - -
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:
TABLE 4

SPIKING LEVELS FOR SPIKE SAMPLE ANALYSIS BY ICP
~

:

Element Water / Soil +

(ug/L) e

Aluminum 2,000 '

Antimony 5,000
Arsenic 5,000
Barium 2,000
Beryllium 50
Boron 5,000
Cadmium 50 t

Calcium 10,000 >

Chromium 200 '

ICobalt 500
Copper 250

'

fron 1,000
Lead 500
Lithium 200
Magnesium 5,000
Manganese 500
Molybdenum 2,000
Nickel 500
Potassium 5,000

t

Selenium 5,000
'Silicon 5,000

Silver 50
Sodium 10,000
Strontium 2,000 :

Thallium 10,000
Tin 2,000
Titanium 5,000
Tungsten 5,000
Vanadium 2,000 (
Zinc 500
Zirconium 5,000

'
The levels shown indicate concentrations in the final digestate of the spiked
sample (100 mL final volume).

|

_ _ _ _ _ _ _ _ _ __
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MERCURY ANALYSIS IN SOIL / SEDIMENT
BY MANUAL COLD VAPOR TECHNIQUE

1.0 SCOPE AND APPLICATION

This procedure measures total mercury (organic and inorganic) in soils, sediments,
bottom deposits and sludge-type materials. The range of the method is 0.2 to
5 pg/g. The range may be extended above or below the normal range by
increasing or decreasing sample size or through instrument control.

The procedure is written for the Perkin-Elmer and Bacharach/Coleman MAS
Mercury Analyzers and utilizes software developed by LSG for data reduction.

2.0 SUMMARY OF METHOD

A weighed portion of the sample is digested with aqua regia, potassium
permanganate, and heat. Mercury in the digested sample is then measured by the
conventional cold vapor technique.

3.0 PROCEDURE

3.1 Sample Handlina and Preservation

3.1.1 Because of the extreme sensitivity of the analytical procedure and
the omnipresence of mercury, take care to avoid extraneous
contamination. Wash glassware carefully.

3.1.2 Refrigerate solid samples at 4 C ( 2 C) upon receipt until analysis.

3.1.3 Analyze the sample without drying.

Approvals:

[ _cJ, }{ h jokO/f,L
Laboratory Manager Date 6uality AssuranceVoordinator Date

( PAL % hfstawb
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3.2 Calibration and Sample Analysis |

3.2.1 Prepare the standards, samples, and quality control checks as +

shown in Table 1. Quality control checks are also described in
section 5.0.

a. Initial Calibration: Transfer 0.0,2.0,5.0, and 10.0 mL aliquots
.

j
of a 0.01 g/mL mercury standard and 2.0,5.0, and 10.0 mL | i

aliquots of a 0.1 pg/mL. mercury standard to a series of j
300 mL BOD bottles. Add enough reagent water to each
bottle to make a total volume of approximately 10 mL.

>

b. Continuing Calibration Blanks (CCB): Transfer 10 mL of :

reagent water to a BOD bottle for each blank. ;

c. Initial Calibration Verification (ICV) Standard: Transfer a i

1 known volume of an independent standard containing 0.05 to
.

'1.0 pg Hg to a BOD bottle. Dilute to 10 mL with reagent
' '

water.

d. Continuing Calibration Verification (CCV) Standards: Transfer
a known volume of the 0.1 g/mL mercury working standard
containing 0.05 to 1.0 g Hg to a BOD bottle for each
standard. Dilute to 10 mL with reagent water. ,

e. Laboratory Control Standard (LCS): Weigh a 0.2 g portion of
solid reference material, or appropriate aliquot to bring within ;

linear range, to the nearest 0.0001 g and quantitatively- :

transfer it to the bottom of a BOD bottle,

f. Each sample: Weigh a representative 0.2 g portion of wet 4

sample to the nearest 0.0001 g and quantitatively transfer it ,

to the bottom of a BOD bottle. (Use a smaller aliquot if a
0.2 g aliquot exceeds the linear range of the analyzer.)

g. Dcplicate: Weigh a second 0.2 g aliquot of 1 in 10 samples
being prepared together and quantitatively transfer it to the
bottom of BOD bottle.

1

|
;l

1
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h. Matrix Spike: Weigh a third 0.2 g aliquot of each sample :

selected for duplicate analysis and quantitatively transfer it to
the bottom of a BOD bottle. Add 2.0 mL of the 0.1 pg/mL
mercury working standard to bottle.

3.2.2 Add 5 mL of agua regia to each bottle and swirl. Heat samples for - -

2 minutes in a water bath maintained at 95 C. Remove the samples
from the water bath and cool.

,

,

3.2.3 Add 50 mL reagent water and 15 mL of KMnOi solution to each
bottle. Observe the samples for several minutes. If the purple color - ,

fades, add additional KMnO solution or dry KMnO reagent,4 4 ,

Continue additions until the purple color remains for several minutes. !

3.2.4 Add 8 mL of potassium persulfate solution and return the bottles'to | |
the water bath for 30 minutes. Remove the samples from the water e

bath and cool. !

3.2.5 Add 50 mL of reagent water to each bottle.
t

3.2.6 An alternate digestion procedure employing an autoclave may also
be used. . Weigh a representative 0.2 gram portion of wet sample
and place it in the bottom of a BOD bottle. Add 5 mL' of
concentrated H SO4 and 2 mL of concentrated HNO to the 0.2 g of2 4 3

samp'e. Add 5 mL of saturated KMnO solution and cover the bottle '

4

with a piece of aluminum foil. The sample is autoclaved at 121 C-
and 15 lbs. for 15 minutes.

>

Cool, make up to a volume of 100 mL with reagent water, and add -
6 mL of sodium chloride-hydroxylamine sulfate solution to reduce the
excess permanganate.

3.3 Perkin-Elmer and Bacharach/Coleman MAS 50B-- Instrument Setup

3.3.1 Mechanical Meter Zero - With the power switch OFF, make sure that
the meter pointer indicates exactly 0 microgram (100% T). If it does -
not, adjust the meter mechanical zero adjust' screw with a-

screwdriver to bring the meter pointer to 0- microgram (100%_T).

._
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3.3.2 Although the Analyzer has been adjusted at the factory, it might-
become necessary to adjust it if any of the following conditions apply: _ ;

the mercury lamp has been replaced.-

the optical filter has been replaced (should be performed-
,

ONLY by a qualified service engineer or technician).

when readings with standard samples constantly deviate more l-

than five percent of full scale in one direction. '

L ,

Consult the Instrument Manual: . }
!

fCalibration at 9.0 pg with a liquid sample, and- *

'
Calibration at 1.0 pg with a liquid sample.-

.

. . 3.3.3 Plug the line cord into the power receptacle. Turn the POWER and .

PUMP switch ON and make sure that the pilot light glows.

3.3.4 Let the analyzer warm up at least 15 minutes.

3.3.5 Turn the MEMORY switch OFF, the METER switch to %T, and
;

CLOSE the shutter.
'

.

3.3.6 Tum the 0% T knob to adjust the meter pointer to approximately ,

0%T.
!

3.3.7 OPEN the shutter. Turn the 100%T knob to adjust the meter pointer. |
to exactly 100%T. Retum to 0%T by closing the shutter, and set
0%T exactly using the 0%T knob. Recheck 100%T and adjust if !

needed. Repeat for 0%T. !

- !

NOTE: if deviation is noted when opening and closing the-
!

'shutter, it indicates insufficient warm up time for lamp.

If 0%T to 100%T cannot be achieved, Hg lamp may-
,

require - adjustment or cell ' windows may require l

replacement. :

O :

:
:
1

._________l____ ____#-

'

y .- ._________________m _ _ _ __
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!

3.3.8 Open the shutter. Turn the METER switch to the X5 position. Fine f
adjust for 100%T with the 100%T knob. ~!

3.3.9 Select the MEMORY function desired, ON or OFF. Select the %T '!

scale.

!
3.4 Sample and Standard Analysis 't

Perform the following steps for one bottle at a time. Analyze samples in the ,

sequence shown on Table 1.
:

3.4.1 Under an operating fume hood, add 6 mL of sodium chloride-
hydroxylamine sulfate solution to each bottle to reduce the' excess a
permanganate. |

!

NOTE: This step may release toxic chlorine gas. i.

O i
3.4.2 When the solution has decolorized, wait 30 seconds, then add 5 mL- i

of stannous sulfate solution and immediately attach the bottle to the
,

aeration tube.
:;

Stannous chloride volatilizes the mercury. It is, therefore, essential ,

that this step is performed very rapidly. ,

3.4.3 Observe the transmittance reading decrease on the meter to a
minimum point. ;

..

3.4.4 When the reading levels off (at approximately 1 minute), record the
reading in the analysis log.

,

3.4.5 Open the by pass valve and continue aeration until transmittance
returns to its minimum value.

3.4.6 Close the by pass valve, remove the stopper and frit from the bottle .
and rinse them with reagent water. Continue aeration.

O
4

, .- . . - - - e. e



i

:|
J

Method: HG-S
Revision: 0
Effective Date: 11/13/92

'-

Page: 6 of 19 .

3.5 Data Reduction
,

3.5.1 Enter mercury standard concentrations and corresponding percent
transmittance values into the mercury software program using the

,

Initial Data Entry Option of the Main Menu. .

3.5.2 After all standard points have been entered save the data using the
SAVE DATA TO DISK option.

3.5.3 Print the calibration data (standard concentration, absorbance) using
the PRINT DATA option. ,

<

3.5.4 Calculate the correlation coefficient of the calibration curve using the
RUN CORRELATION PROGRAM option. The correlation coefficient

,

must be 20.995.

O 3.5.5 Calculate sample concentrations in mg/L from the calibration curve
using the RUN CORRELATION PROGRAM option. Calculate final
results using the following formula:

0.1 L 1000 gmg/kg Hg = mg|L Hg (from curve) x x t

Sample Aliquot (g) Volume kg

3.5.6 Plot the calibration curve using the RUN PLOT PROGRAM option.

4.0 DATA COLLECTION

Document all phases of sample analysis as shown in Figures 1 through 4:
standards preparation, run log, standard curve, and worksheet, respectively.

5.0 QUALITY CONTROL

5.1 instrument Calibration

Calibrate the analyzer each time a set of samples is run using the solutions
described in 3.2.1a. If the correlation coefficient is <0.995, the standard
curve is invalid. All associated samples must be prepared again with
another standard curve. i
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5.2 Initial Calibration Verification (ICV)

Immediately after initial calibration, verify the accuracy of the initial
calibration by the analysis of an initial Calibration Verification Solution. This
standard is independent of the calibration standards. When measurements
exceed the control limits of 80-120%, terrninate analysis, correct the ;

problem, reprepare samples, and repeat calibration.

5.3 Continuino Calibration Verification (CCV)

To ensure calibration accuracy during each analysis run, use a standard for
continuing calibration verification and analyze at a frequency of 10%. The
standard must also be analyzed after the last sample of the run.

>

If the deviation of the continuing calibration verification is greater than the
control limit of 80-120%, stop analysis, correct the problem, reprepare
standards and all samples run since the last acceptable calibration

\ verification. !

<

5.4 initial Calibration Blank (ICB) and Continuina Calibration Blank (CCB)
*

Analyze a calibration blank immediately after every initial and continuing j

calibration verification, at a frequency of 10%. Analyze the blank at the
beginning of the run and after the last CCV run after the last sample. If the

,

absolute value of the blank result exceeds the reporting limit, repeat the -
analysis of all samples run in the batch with results 2 reporting limit and
<10x the levelin the blank.

5.5 Laboratory Control Sample (LCS) -

,

in addition to these quality control requirements, analyze a solid LCS. -

Prepare and analyze one solid LCS for each batch of up to twenty solid t

samples digested together.

Recovery limits for the LCS are listea in the Quality Control Test File -
Metals. If the results for the solid LCS fall outside the control limits,
terminate the analyses, correct the problem, and reanalyze the samples
associated with that LCS.

.

_ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ . _ _ _ _ _ _
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5.6 Spike Sample Analysis

Add a 2 pg/L spike to one in ten samples at the start of analysis (i.e., prior
to the addition of other reagents). ;

If the spike recovery is not at or within the limits of 75-125%, qualify the
data for that sample. An exception to this rule is made in situations where

'

.

the sample concentration exceeds the spike concentration by a factor of
,

four or more. In such an event, the data shall be reported unflagged even
if the percent recovery does not meet the 75-125% recovery criteria.

Percent recovery (%R) is calculated as follows:

(SSR-SR)
Recovery = x 100

SA

Where, SSR = Spiked Sample Result
,

SR = Sample Result
SA = Spike Added

When sample concentration is less than the reporting limit, use SR = 0 for
purposes of calculating % Recovery.

5.7 Duplicate Sample Analysis

Analyze one duplicate sample for every ten samples digested together.
Calculate the relative percent difference (RPD) as follows:

|S - D|
RPD = x 100

(S+D)/2

Where, RPD = Relative Percent Difference
S = First Sample Value (original)
D = Second Sample Value (duplicate) '

Limits for precision are listed in the " Quality Control Test File - Metals."
Qualify the associate sample results when precision is unacceptable.-

,



. - ._ - . .----- ~ .

:

'l
'l

i

..

Method:' HG S-
f5 Revision: 0:
V Effective Date: 11/13/92

'

Page: 9 of 19
-3

i

,

5.8 Instrument Detection Limit (IDL) Determination

Determine the instrument detection limits for each instrument used at least
quarterly (every 3 calendar months), and verify that they meet the reporting
limit.

'
,

>

Determine the instrument Detection Limits by multiplying by 3, the average
,

of the standard deviations obtained in three nonconsecutive days from the
analysis of a standard solution (the analyte in reagent water) at a
concentration 3x-5x the instrument manufacturer's suggested IDL, with ''

seven consecutive measurements per day.
.;

6.0 INTERFERENCES
'

The same types of interferences that may occur in water samples are also possible <

with sediments, i.e., sulfides, high . copper, high chlorides, etc. (See LSG
'

Procedure HG-W.)

Samples containing high concentrations of oxidizable organic materials, as. '

evidenced by high chemical oxygen demand values,7may not be completely
oxidized by this procedure. When this occurs, the recovery of organic mercury will - i

below. The problem can be eliminated by reducing the weight of the original ,

sample or by increasing the amount of potassium persulfate (and consequently
stannous chloride) used in the digestion.

.

7.0 SAFETY PRECAUTIONS
t

7.1 Wear a lab coat and safety glasses with side shields at all times while -

^

performing this procedure. Wear gloves to avoid skin contact with acids,
bases, organic solvents and possible toxicants used as reagents .or ;

contained in the samples for analysis.

7.1.1 Should skin or eye contact occur, flush the exposed ' area (s) with
'

,

large amounts of water and seek immediate medical attention. '

7.1.2 Never pipet materials by mouth. Use a rubber bulb or other approved
suction device to transfer rnaterials by pipet.

.O.
.

:

4

- . - , -
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71.3 Avoid breathing solvent and standard solution vapors. If
overexposure to vapors should occur, seek fresh air and immediate-
medical attention.

Because of the toxic nature of mercury vapors, take precautions as
necessary to avoid its inhalation.

s

7.2 Handle and store all reagents in accordance with the precautions listed on
the material safety data sheets (MSDS).

7.2.1 Consult the MSDS for each reagent listed in this procedure before
use. The MSDS will provide pertinent information on toxicity, safety -

.

precautions and storage conditions.

7.2.2 Always consult the label on the reagent- bottle for up-to-date
'

information on safety precautions during handling, preferred storage
conditions and expiration data.

7.2.3 Label all flasks, vials, etc., with the intended contents prior to filling.
Follow established laboratory procedure in completing and affixing
labeling information to equipment.

7.3 Handle all glass equipment with care.

8.0 APPARATUS AND MATERIALS

8.1 Perkin-Elmer SOB or Bacharach/Coleman MAS 50B Mercury Analyzer.

8.2 Software program for calculation of mercury results.
,

9.0 REAGENTS
?

9.1 Reaoent water: Deionized water. !

9.2 Aqua regia: Prepare immediately before use by carefully adding three
volumes of concentrated hcl to one volume of concentrated HNO .3

9.3 Sulfuric acid (0.5 N): Cilute 14.0 mL of concentrated sulfuric acid to 1 liter.
.

.
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9.4 Stannous sulfate: Add 25 g stannous sulfate to 250 mL of 0.5 N sulfuric
acid. This mixture is a suspension and should be stirred continuously
during use. A 10% solution of stannous.cntoride can be substituted for ' j
stannous sulfate. !

9.5 Sodium chloride-hydroxylamine sulfate solution: Dissolve 12 g cf sodium i

chloride and 12 g of hydroxylamine sulfate in reagent water and ci!ute to
100 m L~. Hydroxylamine hydrochloride may be used in place of

,

hydroxylamine sulfate.
'

;

9.6 Potassium permanaanate, mercury-free,5% solution (w/v): Dissolve 5 g of .

potassium nermanganate in 100 mL of reagent water.
.

9.7 Mercury stock solution: Dissolve 0.1354 g of mercuric chloride in 75 mL of -
reagent water. Add 10 mL of concentrated nitric acid and adjust the volume-
to 100.0 mL (1.0 mL - 1.0 mg Hg). Alternatively, stock standard may be. ;
purchased.

9.8 . Mercury workina standard: Make successive dilutions of the stock mercury
solution to obtain a working standard containing 0.10 pg/mL. This working ; ,

standard and the dilution of the stock mercury solutions must be prepared .
.

'fresh daily. Maintain acidity of the working standard at 0.15% nitric acid by
adding nitric acid to the volumetric flask, as needed, before adding the .

aliquot of standard.
,

9.9 Potassium Persulfate, 5% solution, (w/v): Dissolve 5 g of potassium fpersulfate in 100 mL of reagent water.

10.0 REFERENCES
,

10.1 US EPA," Methods for Chemical Analyses of Water and Wastes," Method
245.1,1979 (revised March,-1983).

,

10.2 US EPA, SW-846, " Test Methods for Evaluating Solid Waste - Physical /. ;

Chemical Methods," 1986, Method 7471. ;
,

O
!
l
1

i
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TABLE 1
ANALYTICAL SEQUENCE

Sequence Sample, Standard, OC Sequence Sample, Standard. OC
Check Check

1. Initial Calibration Blank 25. SX 11 DUP
2. 0.0005 mg/L Initial 26. SX 11 MS

Calibration Standard 27. SX 12
3. 0.0010 mg/L Initial 28. SX 13

Calibration Standard 29. SX 14
4. 0.0020 mg/L initial 30. SX 15

Calibration Standard 31. SX 16
5. 0.0050 mg/L Initial

Calibration Standard 32. SX 17
g] 6. 0.0100 mg/L Initial 33. SX 18
V Calibration Standard 34. SX 19

7. Initial C alib r atio n 35. SX 20
Verification

8. Continuing _ Calibration ---- Repeat 9 through 35 until
Blank (CCB) all SX aliquoted

9. Lab Control Standard
10. SX 1 n-1 CCV
11. SX 1 DUP n CCB
12. SX 1 MS
13. SX 2
14. SX 3
15. SX 4
16. SX 5
17. SX 6
18. SX 7
19. SX 8

)
20. SX 9
21. SX 10 |
22. Continuing Calibration |

Verification (CCV)
23. CCB >

(vl 24. SX 11
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FIGURE 1
STANDARD PREPARATION LOG
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FIGURE 2
MERCURY ANALYSIS LOG
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FIGURE 3
>

MERCURY
STANDARD CURVE

Date:
;

Analyst:

,

Stock Solution - 1000 mg/L IIg Instrument:

Manufacturer- Wavelength: 253 7 nm

Lot #: Digestion: Autoclave: -

SOLUTION I - 10 mg/l lig Steam Bath: '

10.0 mL STOCK SOLN plus 5 mL IINO/l Lite.r Time On Temp CQ

SOLUTION !! - 0.1 mg/L IIg Tune Temp CQ
~

10.0 mL SOLN I plus 5 mL llNO/l Liter Time Temp CQ ;

- SOLimON [1] - 0.01 mr/L lig Time Temp CQ

10.0 mL SOLN Il plus OJ5 mL lino /100 mL Time Temp CC) 6

Time Off Temp CC)

Final Dilution Final Cone. Peak Heicht (T%) Absorbance >

0.0 mL 0.0000 mrJL

2.0 mL SOLN 111/100 mL 0.002 mg/L '
,

5.0 mL SOLN 111/100 mL 0.0005 me/L

10.0 mL SOLN Ill/100 mL 0 0010 mg/L

3.0 mL SOLN II/100 mL 0 0030 mr/L

5.0 mL SOLN 11/100 mL 0.0050 mg/L

7.0 mL SOLN 11/100 mL 0 0070 mr/L

10.0 mL SOLN 11/100 mL 0.0100 mr/L

0.0 mL 0 0000 mg/L

Correlation Coefficient (r)

CALCULATIONS:

Absorbance . 2 - log (%7)

1% mL
mg|L lig = (Curve Reading) (Sample Aliquot} (Dilunora)

\

|
1

|
!

-!
;

. . . .
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FIGURE 3 (Continued)
,
t

4

I
!

' ;
i

'

CONCEN TM T I ON e'.SSOR D ANCE
i

1: 0.0000 tvo.0-2.776802.957210727D-OS
,

2: 0.o005 93.5 1.547274000464677D-02

?* 9.0010 90.5 2.918836084795686D-02

4: 0.0020' 35.0 7.053106760006996D-02 |

5: 0.0050 68.0 .1674910920460809 i

- 6: 0.0100 40.0 .0167587507062002

e

.- NO. 6 6 i

MCAN O.000083 O.100249 ;

'MED 0.001500 '0.049885 'i

SDEV O.003026 O.122029

|

Prest space bar-to returr) to mente. *

i
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FIGURE 3 (Continued) ]:
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FIGURE 3 (Continued)
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W ADVANCE CHANGE NOTICE (ACN) TO '!D I
LSG STANDARD OPERATING PROCEDURE i

!

ACN Number: IIG-S-0-A >

Effective Date: 12/04/92

Applicability: Page 2, Section 3.2.1.a

Page 3, Section 3.2.4

Page 11, Section 9.9

Rationale: Section 3.2.1.a - Corrects error in standard concentrations.

Section 3.2.4 - Addition of potassium persulfate is necessary to thoroughly break
down the organics. Potassium persulfate also drives off chlorine, which also
absorbs at 253.7 nm.

.

Section. 9.9 - Instmetions for potassium persulfate preparation added in
conjunction with its use in Section 3.2.4.

1

Approvals:

34 0 4 >~~ tt|3c|9Y , '/ - 1d
,

O' V.aboratory Manager Date Qdality' Asspacep Date
[ML Coordinator

1

-|
___ _ _ _ _ _ _ _ _ _ _ .
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TOTAL CYANIDE USING ;

CONTRACT LABORATORY PROGRAM (CLP) METHODS

1.0 SCOPE AND APPLICATION

This method is applicable to the determination of cyanide in drinking, surface
and saline waters, domestic and industrial wastes, and in sediments and other
solids using USEPA Contract Laboratory (CLP) protocol.

,

'

The manual colorimetric procedure is sensitive to approximately 0.01 mg/L.
The detection limit for solid samples is dependent on the weight of sample
taken for analysis.

2.0 SUMMARY OF METHOD
t

The cyanide as hydrocyanic acid (HCN) is released from cyanide complexes by i

means of a reflux-distillation operation and absorbed in a scrubber containing
sodium hydroxide solution. The cyanide ion in the absorbing solution is then
determined colorimetrically.

In the colorimetric measurement, the cyanide is converted to cyanogen
.t chlorido, CNCl, by reaction with chloramine-T at a pH less than 8. After the

'

reaction is complete, color is formed on the addition of pyridine-barbituric acid
reagent. The absorbance is read at 578 nm. To obtain colors of comparable
intensity, it is essential to have the same salt content in both the sample and '

the standards.

3.0 PROCEDURE

3.1 SAMPLE HANDLING AND PRESERVATION

3.1.1 Oxidizing agents such as chlorine decompose most of the
cyanides. Ascorbic acid must be added to samples containing
residual chlorine at sampling to eliminate this interferant.

3.1.2 Water samples are preserved with 2 mL of 10 N sodium
,

hydroxide per liter of sample (to pH > 12) at the time of

-

4

Approvals: i

fhn(hy hy}q3 j' dk" N'

-

gboratory Manager Ihte uality Asfura
~

Date
Manager

i

;

. . - -
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collection.

3.1.3 Water and solid samples are stored at 4 C prior to analysis.

3.1.4 Solid sampics are not dried prior to analysis. A separate percent
solids determination must be made.

3.1.5 Samples must be analyzed within 12 days of receipt.

3.2 STANDARDIZATION OF SOLUTIONS
,

3.2.1 Prepare the standard cyanide solutions 1 & 11, standard silver
nitrate solution and chloride standard solution as directed in ,

Section 9.0. :

3.2.2 Determine the normality of the standard silver nitrate solution, ;
after preparation, as follows: !

a. Attach the glass and silver-silver chloride electrodes to a
mV meter with an expanded scale. t

i
b. Pipet 10.0 mL of 0.01 N chloride standard (kcl) into a t

250-mL beaker and dilute to 100 mL with reagent water. >

c. Add 2.0 mL concentrated HNO and a small stir bar. f3

d. Immerse the electrodes slowlv and rec'ord the initial mV |
rerding.

1
Note: Maintain an even stirring rate. Avoid large air i

bubbles under the electrodes by adjusting the i

stir rate or re-immersin0 the electrodes. ;

c. Add 0.01 N AgNO titrant in small incremco,s using a |3

buret. Record the mV readout after each increment. See ,

Figure 1 for a titration example.

Note: Avoid stopping'the titration too early or too
few points will be'available.to draw the line i.

beyond the end-point.

f. Plot mV vs. mL AgNO to detarmine the endpoint of the3

titration. The end pointis the mid-point of the straight line
connecting the two parallel'ines as indicated in Figure 2.

g. Repeat Section 3.2.2 stepf, b - e until the AgNO titration '

3 'results agree within 1 mL and the mV readings within.i2
- units.

;

. , . . . - -. -
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h. Calculate the normality (N) of the AgNO standard using the3

following equation:
,

N = 0.01 N kcl x 10 mL kcl
mL AgNO, at endpoint

3.2.3 Standardize the potassium cyanide stock monthly as follows:
!

a. Transfer 50 mL of 250 mg/L KCN stock to a 250-mL ,

Erlenmeyer flask and dilute to 100 mL with 0.04 N NaOH. '

b. Add 0.5 mL rhodamine indicator,

c. Titrate with standard AgNO to the first color change from3
i yellow to salmon pink using a 25-mL buret. Record the

buret reading.

d. Repeat Section 3.2.3 steps a - c until the titration results
agree within 0.5 mL.

c. Titrate a blank of 0.04 N NaOH.

f. Calculate the cyanide concentration of the KCN stock
solution using the following equation:

mg/L CN = (A - 8) x N AaNO_, x 0.052 x 10'
50 mL KCN stock

Where: A = mL AgNO needed to titrate standard3

B = mL AgNO., needed to titrate blank
N AgNO, = result calculated in Section 3.2.2

step h.

g. Calculate the proper aliquot of KCN stock required to
prepare a liter of 2.5 mg/L CN as follows:

X = 2.5 mg/L CN x 1000 mL
mg/L CN stock conc.

Where; mg/L CN stock conc. = result calculated in
Section 3.2.3 step f.

3.3 SAMPLE PREPARATION

Note: Test all water samples for sulfide and chlorine interference and
pretreat as necessary.

O

.

._. _ _ -
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3.3.1 Test and pretreat for sulfide as follows:

a. Moisten a strip of lead acetate test paper with acetic acid
(1:9, v/v). Place a drop of sample on the test paper and
check for darkening to indicate the presence of sulfide.

If sulfide is absent, proceed directly with Section 3.3.2: if
sulfide is present, continue with Section 3.3.1 step b. i

b. Aliquot 25 mL more sample than required for cyanide
analysis,

c. Add a small amount of powdered cadmium carbonate to the '

sample. -Yellow cadmium sulfide will precipitate.
;

d. Repeat the lead acetate paper test. j

e. Repeat the cadmium carbonate addition as necessary until
retesting is negative for sulfides.

Note: Avoid a large excess of cadmium carbonate

O .

and a long contact time in order to minimize '

a loss by complexation or occlusion of cyanide .,

on the precipitate.
,

f. Filter the solution through dry #41 filter paper into a dry
beaker. Use the treated sample for analysis.

3.3.2 Test and pretreat for chlorine as follows: |

a. Moisten a strip of potassium iodide-starch test paper with
acetic acid (1:9, v/v). Place a drop of fresh sample (i.e.,
sample not pretreated for sulfide) on the paper and check .;

for bluish darkening to indicate chlorine. !

If chlorine is absent, proceed with Section 3.4; if chlorine ;

is present,' continue with Section 3.3.2 step b. ;

.

b. Add 0.1 g of sodium arsenite per liter of sample.

c. Repeat the potassium iodide-starch paper test.
3

id. Repeat the sodium arsenite addition as necessary until )
retesting is negative for chlorine. '!

e. Use a suitable aliquot from the pretreated sample for the
. distillation described in Section 3.4



. - .

|

Method: CLP.CN ;
. Revision No: 0

Effective Date: 05/01/93
- Page: 5 of 19

3.4 DISTILLATION

Note: Refer to Figure 3 to assemble the distillation apparatus. Refer
to Figure 4 for the distillation / analytical sequence.

3.4.1 initial Calibration

Distill the following 4 calibration standards and a blank each day
that samples are distilled.

10.0 mL of 0.5 mg/L CN solution = 5.0 g CN/250 mL* '

5.0 mL of 5 mg/L CN solution = 25.0 g CN/250 mL*

10.0 mL of 5 mg/L CN solution = 50.0 g CN/250 mL*

20.0 mL of 5 mg/L CN solution = 100.0 pg CN/250 mL*

Prepare a standard curve by plotting absorbance vs. g
CN/250 mL.

'

3.4.2 Aliquot samples.

a. Water Samples: Place 500 mL of sample in the 1 liter :

boiling flask.

b. Soil Samples: Weigh a representative 5 g portion of wet
sample and quantitatively transfer it to a boiling flask.
Record the sample weight to the nearest 0.01 g. Add
500 mL of reagent water. Shake or_ stir the sample so that ,

it is dispersed.

3.4.3 Add 50 mL of 1.25 N sodium hydroxide to the absorbing tube
and dilute if necessary with reagent water to obtain an adequate

,

depth of liquid in the absorber.

3.4.4 Connect the boiling flask, condenser, absorber and trap in the
train.

3.4.5 Start a slow stream of air entering the boiling flask by adjusting -
the vacuum source. Adjust the vacuum so that approximately
one bubble of air per second enters the boiling flask through the.
air inlet tube. ;

Note: The bubble rate does not remain constant after the-
reagents have been added and while heat is being
applied to the flask. It is necessary to readjust the air i

rate occasionally to prevent the solution in the boiling
flask from backing up into the air inlet tube. |

3.4.6 Slowly add 25 mL concentrated sulfuric acid through the air

!
|
|

|
'

,
. . _
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inlet tube.
.

!'3.4.7 Rinse the tube with reagent water and allow the airflow to mix !
the flask contents for 3 minutes.

i

3.4.8 Pour 20 mL of magnesium chloride solution into the air inlet and !

wash down with a stream of water.
;

3.4.9 Heat the solution to boiling, taking care to prevent the solution .i
from backing up into and overflowing from the air intet tube. '

Reflux for one hour. '

*3.4.10 Turn off heat and continue the airflow for at least 15 minutes.
!

3.4.11 Af ter cooling the boiling flask, disconnect absorber and close off i

the vacuum source.

3.4.12 Quantitatively transfer the solution form the absorber into a
250-mL graduated cylinder and bring up to volume with reagent *

water washings from the absorber tube.
1

3.5 COLORIMETRIC DETERMINATION
,

*

3.5.1 Withdraw 50 mL or less of the solution from the flat k and
transfer to a 100-mL graduated cylinder. If less than 5( mL is -

taken, dilute to 50 mL with 0.25 N sodium hydroxide sclution.
,

3.5.2 Add 15.0 mL of sodium phosphate solutien and mix. '

:

3.5.3 Add 2 mL of chloramine-T and mix.
+

3.5.4 After 1 to 2 minutes, add 5 mL of pyridine-barbituric acid
solution and mix. Dilute to mark with reagent water and mix |
again.

|

Allow ' 5 minutes for color development, then read absorbance3.5.5 1 '

at 578 nm using a 1 cm cell

3.6 CALCULATIONS j

3.6.1 Waters ;
.t

Calculate the cyanide,in g/L, in the original sample as follows:

CNuu = A x 250 x 50 :

m B C i

O

1

. .. -.
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i

Where: A = not absorbance (absorbance - calibration blank)
m = slope of best-fit line (abs. vs. g/250 mL)
250 = maximum volume for distillation (mL)
B = sample aliquot for distillation (mL)
50 = maximum volume of distillate analyzed (mL)-

,

C = volume used for colorimetric analysis (mL)

The minimum value that can be substituted for A is 5 g per "

250 mL. That yields a minimum detectable concentration of 10
g/L in the distilled sample.

'

3.6.2 Soils

Calculate the cyanide, in mg/kg, in the original samp!c as
follows:

,
,

A x 50
C N, ,,, = m C

,

W x % solids /100 '

Where: A = absorbance i

O m = slope of best-fit line (abs. vs. g/250 mL) >
50 = maximum volume of distillate analyzed (mL) *

C = volume used for colorimetric analysis (mL) ;

W = wet weight of original sample (g) '

The minimum value that can be substituted for A is 5 g per 250 mL. _That i

yields a minimum detectable concentration of 0.5 mg/kg in the distilled ,

sample.
t4.0 DATA COLLECTION

Document sample analysis in a bound lab notebook for each set of distillations 5

and measurements performed. Entries must be made at the time of distillation
and measurement. An example data logbook entry is shown in Figure 5. .

Data collection for samples should include the following:
.

brief description of analytical method (e.g., CLP CN).*

s
date and time distillation started and completed, and analyst (s)*

signature (s) and employee number (s).
:,

date and time colorimetric measurement started and completed, and (
*

analyst (s) signature (s) and employee number (s). '

LSG sample number and aliquot. Identify any lab quality control*

samples (method blanks, matrix spike /duplicater 'ab controlstandards). ,

!
t

Y

|au. a
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I
sample descriptions before distillation and after distillation.*

lot #s, gram weights, and date prepared for all reagents and standards. !
*

spikes added, to include the spiking solution identification number and*

the volume of spike added. '

absorbance values for each sample.*
.

final results.*

5.0 QUALITY CONTROL
-

5.1 CAllBRATION

Prepare an initial calibration consisting of.4 standards and a blank with ,

each day that samples are distilled. The correlation coefficient (r) of the
best fit line must be 2:0.995. If it is not, repeat the distillation of the
standards and associated samples.

5.2 CAllBRATION BLANKS

Prepare and analyze an undistilled color blank (i.e., 50 mL of 0.25 N
NaOH in a 100-mL graduate) with each set of up to 10 samples. Use ;

the result in absorbance units to calculate not absorbance. i

5.3 METHOD BLANKS

Prepare and analyze a distilled method blank (i.e., 250 mL of reagent
water) with each batch of samples distilled. If more than 20 samples
are included in a batch, prepare an additional method blank.

;

Note: In such cases, both blanks will be applicable to all samples in
the batch for the purpose of quality control evaluation.

If acceptance criteria are not met, the samples associated with the
nonconforming blank must be redistilled. !

5.4 LABORATORY CONTROL STANDARDS (LCS)
1

Prepare an aqueous LCS, an independently traceable standard distilled
with the samples, at the start and end of the run and for every batch
of up to 20 samples. Recolor the aqueous LCS once after 10 samples
have been run or at the end of the run (see Figures 4A and 48). In

,

addition, run the solid reference material for each batch of up to 20 !
solid samples for total cyanide (see Figure 48). i

The aqueous LCS must pass the CLP criteria of 85-115%. If an
,

|

.I
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aqueous LCS fails, redistill and reanalyze all associated samples in the
batch.

The soil LCS must pass the material manufacturer's acceptance limits.
If a soil LCS fails, redistill and reanalyze all associated samples in the
batch.

6.0 INTERFERENCES

6.1 Interferences are eliminated or. reduced by using 'the distillation
procedure described in Procedure 3.4.

:

6.2 Sulfides adversely affect the colorirnetric procedures. Samples- are
tested for the presence of sulfides and are treated with cadmium
carbonate if sulfide is present.

6.3 Chlorine adversely affects the colorimetric procedures. Samples are
tested for the presence of cholrine and are treated with sodium arsenito -

if chlorine is present.

7.0 SAFETY PRECAUTIONS

7.1 Cyanide is acutelv toxic by dermal, inhalation or oral routes of entry.
Use requisite safety equipment to avoid contact during sample
processing and disposal.

7.1.1 Wear a lab coat and safety glasses with side shields at all times
while performing this procedure. Wear gloves to avoid skin
contact with acids, bases, organic solvents and possible
toxicants used as reagents or contained in the samples for
analysis.

'

'

S6ould skin or cye contact occur, flush the exposed area (s) 'a.
with large amounts of water and seek immediate medical
attention.

7.1.2 Never pipet materials by mouth.- Use a rubber bulb or other
approved suction device to transfer materials by pipet. !

!

7.1.3 Manipulate highly concentrated standard or samples during-
acidification in' a closed system or under an operating fume -
hood.

7.2 Dispose of cyanide-containing samples and reagents according to
established laboratory. waste disposal guidelines.

7.3 Handle and store all reagents in accordance with the precautions listedO on the material safety data sheets (MSDS).

-_ . _- _-.
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|

7.3.1 Consult the MSDS for each reagent listed in this procedure |before use. The MSDS will provide pertinent information on
|toxicity, safety precautions and storage conditions.

7.3.2 Always consult the label on the reagent bottle for up-to-date '!
information on safety precautions during handling, preferred
storage conditions and expiration data.

7.3.3 Label all flasks, vials, etc., wit the. intended contents prior to
.

filling. Follow established laboratory procedure in completing - '

and affixing labeling information to equipment.
,

7.4 . Avoid breathing solvent and standard solution vapors.

If overexposure to vapors should occur, seek fresh air and immediate
medical attention.

t

75 Handle all glass equipment with care,
t

8.0 APPARATUS
;

8.1 mV meter: Accumet 925, or equivalent.

8.1.1 Glass chloride electrode.

8.1.2 Platinum chloride electrode.
,

8.2 Mannetic stirrinn plate.
i

8.2.1 Small stirring bars.
,

8.3 Distillation aoparatus: Refer to Figure 5 for assembly information. f
8.3.1 Round-bottom flask: 1000-mL with T/s joint. |

;

8.3.2 Condenser: Allihn water-cooled-condenser. |
3

-8.3.3 Air inlet tube: Tube with T/s joint.

8.3.4 Adaptors. !
4

8.3.5 Gas washer: Fisher-Milligan spiral-type washer. i

'8.3.6 Extension tubes. .',

8.3.7 Rubber tubing'. |

L 8.4 Graduated cylinders: 250- and 100-mL stoppered, glass cylinders.

. ___. ._ . . - . - - ,_
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8.5 Heaters: Mantle-type.

8.6 Timer: Accurate to 1 minute.

8.7 Buret: 25-mL glass buret.

8.8 Flasks: 500-mL Erlenmyer flasks; volumteric flasks, various sizes.

8.9 Spectro _ photometer: Use at 578 nm and provide a light path of 50 mm-
or longer.

9.0 REAGENTS

9.1 Reacent water: deionized water from in-house line.

9.2 Nitric acid: concentrated.

9.3 Chloride standard solution (0.01 Nh Dissolve 0.7456 g of kcl (NIST
grade - dried at 105 C for 1 hour and stored desicated) in reagent
water and dilute to volume in a 1-L volumetric flask. Mix thoroughly.

2

9.4 Distillation and Preoaration Reaaents

9.4.1 Sodium hydroxide solution,1.25N: Dissolve 50 g of NaOH in
reagent water, and dilute to 1 liter with reagent water.

9.4.2 Cadmium carbonate: powdered

9.4.3 Ascorbic acid: crystals
.

9.4.4 Sulfuric acid: concentrated

9.4.5 Magnesium chloride solution: Weigh 510 g of MgCl,- 6H,0 into
a 1000 mL flask. Dissolve and dilute to 1 liter with reagent
water.

9.5 Stock Standards and Titration Reaaents

9.5.1 Stock cyanide solution: Dissolve 0.6258 g of KCN in 40 mL of
NaOH and .500 mL of reagent water in a 1-L volumetric flask. *

Dilute to volume with reagent water and mix thoroughly.
Standardize with 0.01 N AgNO . |3

9.5.2 Standard cyanide solution I (5 mg/L CN): Dilute 10.0 mL of
stock (1 mL - 1 mg CN) to 1000 mL with reagent water using
a volumetric flask. Prepare fresh daily.

9.5.3 Standard cyanide solution 11 (0.5 mg/L CN): Dilute 50.0 mL of

.
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solution Il to 1000 mL with reagent water using a volumetric
flask. Prepare fresh daily.

9.5.4 Standard cyanide spiking solution: Dilute 5.0 mL of stock to
500 mL with 0.04 N NaOH using a volumetric flask. This must
be independently traceable from the standard cyanide calibration
verification solution.

9.5.5 Standard cyanide calibration verification solution: Dilute 5.0 mL
of stock to 500 mL with 0.04 N NaOH using a volumetric flask.
This must be independently traceable from the standard cyanide '

spiking solution. '

9.5.6 Standard silver nitrate solution,0.0192 N: Prepare by crushing
,

approximately 5 g AgNO, crystals and drying to constant weight ,

at 40 C. Weight out 3.2647 9 of dried AgNO , dissolve in3

distilled water, and dilute to 1000 mL (1 mL = 1 mg CN).

9.5.7 Rhodanine indicator: Dissolved 20 mg of p-dimethyl-
aminobenzal-rhodanine in 100 mL of acetone.

f'-
'9.5.8 Sodium hydroxide solution,0.25 N: Dissolve 10 g of NaOH in

reagent water and dilute to 1 liter.

9.6 Colorimetric Determination Reaaents

9.6.1 Sodium dihydrogenphosphate,1 M: Dissolved 138 g of
NaH PO. H,0 in a liter of reagent water. Refrigerate this2*

solution.

9.6.2 Chinramine-T solution: Dissolved 1.0 g of white, water soluble
chloramine-T in 100 mL of reagent water and refrigerate until
ready to use. Prepare fresh weekly.

9.6.3 Pyridine-barbituric acid reagent: Place 15 g of barbituric acid
in a 250 mL volumetric flash and add just enough reagent water
to wash the sides of the flask and wet the barbituric acid. Add i

75 mL of pyridine and mix. Add 15 mL of hcl (sp gr 1.19),
mix, and cool to room temperature. Dilute to 250 mL with
reagent water and mix. This reagent is stable for approximately
six months if stored in a cool, dark place. ]

12.0 REFERENCES

USEPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-Media, Multi-Concentration, Document Number ILM02.0,
including ILM02.1 (9/91) revision, Method 335.2 CLP-M.

L
l

;

4 T er



Method: CLP-CN(~ Revision No: O
( Effective Date: 05/01/93

Page: 13 of 19

FIGURE 1
2

,

t

&

STANDAftDIZATION OF AgNO3
POTENT 10 METR:C TITitAT10N

Standard kcl Solution (0.01 N)
0.7456g NBS Grade KC1/1000 ma Lot # KCI

Standard AgNO3 Solution (0.01 N} '

1.6989/1000 ml

'
Manufacturer / Lot # AgNO3

Etrate 10.0 mL of 0.01N KC1 with 0.01N AgNO . Measure the potential of the3
kcl $0ludon at the interval 1 Specified below. - '

ml AONO, my Instrument

0.0 !.

1.0 .

2.0

f 3.0
4.0
5.0
6.0

't

7.0
8.0
8.5
9.0
9.2

i

9.4
9.6
9.7
9.8 .

9.9 i

10:0
10.1

i
10.2
10.3

!

10.4
10.5
10.6
10.8

5

11.0 e

12.0
13.0 i

14.0 i

|15.0

Analyst Date

k) -

;

.

I

1
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FIGURE 3
CYANIDE DISTILLATION APPARATUS -
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FIGURE 4A
Analytical Sequence - Water Matrices

1. Calibration Blank
2. Calibration Standard 5 g/250 mL
3. Calibration Standard 25 g/250 mL '

4. Calibration Standard 50 g/250 mL
5. Calibration Standard 100 g/250 mL .

6. Aqueous Laboratory Control Standard
7. Method Blank 1
8. Sample 1 *

9. Sample 1 - duplicate { Required at a frequency of 1/20
10. Sample 1 - matrix spike water sampics/SDG}
11. Sample 2
12. Sampic 3 >

13. Sampic 4
14. Sample 5 -

15. Sample 6
16. Sample 7
17. Sample 8*

18. Sample 9

O 19. Sample 10
20. Laboratory Control Standard 1 (recolored)
21. Calibration Blank
22. Sample 11
23. Sample 12
24. . Sample 13
25. Sample 14
26. Sampic 15
27. Sampic 16 ~!
28. Sampic 17 ~

29. Sample 18
30. Sample 19
31. Sample 20
33. Laboratory Control Standard 2

-i34. ' Calibration Blank
35. Method Blank 2 - '

1 ,

,

Repeat analytical sequence ' starting _with #8 as necessary to
analyze all samples-

4 *

n-1. Laboratory Control Standard
n. Calibration Blank

\

LO-

.

. _ .- _ . .
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FIGURE 4B .
Distillation Analytical Sequence - Soil / Sediment Matrices

|

1. Calibration Blank -
2. Calibration Standard 5 g/250 mL. '

,

3. Calibration Standard 25 g/250 mL
4. - Calibration Standard 50 pg/250 mL
5. Calibration Standard 100 g/250 mL

.

'

6. Aqueous Laboratory Control Standard.(Calibration Verification)
1

7. Calibration Blank '

8. Method Blank 1 :
9. Soil Laboratory Control Standard 1 '

10. Sample 1
11. Sample 1 - duplicate { Required at a frequency of 1/20

.

12. Sample 1 - matrix spike water samples /SDG} '

13. Sample 2
14. Sample 3
15. Sample 4
16. Sample 5
17. Sample 6 I

18. Sample 7 |

O' 19. Sample 8 t

20. Sample 9
21. Sample 10
22. Aqueous Laboratory Control Standard (recolored) i
23. Calibration Blank
24. Sample 11 '

25. Sample 12
26. Sample 13
27. Sample 14
28. Sample 15
29. Sample 16 -

30. Sample 17
31. Sample 18 1
32. Sample 19 '

33. Sample 20 '

34. Aqueous Laboratory Control Standard - '

35. Calibration Blank
36. Method Blank 2 i

-

37. Soil Laboratory Control Standard 2 - !
4 -

Repeat analytical sequence starting with, #8 as necessary to [
analyze all samples '

j
&

n-1. Aqueous Laboratory Control Standard '

n. Calibration Blank

- i

,

!

!

.
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FIGURE 5
i
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Scec # e-) _1cm curve date tr.:c/i? Corr. Coeff. .._ _ Comments on back @

Dist Color Net Curve Curve - Dry W1 Date &Sample Code ID Abs Result % SolidAl.so Ah.o Abs pg/250rni pg/L mg/kg Time
r
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FIGURE 5 (CONT.)
,

a
!

,

0000016. 5

Standards: Book & Page P028-93 {
Stock - o,s.2sn a KCN ( Fa., Lot tiet ) + .:Omi 1N NaOH diluted to
1000ml with DI H20. Made nam Sample Description .

Solution 1 -- 10ml Stock ( Lkr Lot wo7 ) + 1.Sml 10N NaOH diluted
to 500ml with Di H 0. Made a-n.o Sample Before Af ter -;
Solution 2 - 50ml SoluttorN (Pu Lot,mz 1 + 1.8ml 10N NaOH
diluted to 500ml with DI H:O.' Mado 2 -n n em, 5 deur M-uW Nu a

Spiko -- Sml Stock '(7.h Lot, ..un ) douted to 500ml with 0.04N
g j

NaOH.' Made 2411
. Cal-Ver -- Sml , Stock ( (All- Let om ) diluted to 500,nl w;th 0.04N num
NaOH. Made m aa ;

'

Reagents: i
Magnesium Chloride - 5109 MgCl2 ( /%il Lot 8d diluted to 980ml I
with DI H20. Made 3 -ib n
f1HSO4 - 1000mi H:SO4 (l d Lot]I[b) diluted to 2000ml with
01 H20. Made a o e,

,Color Reagents:
Sodium Phosphate Buffer -- 138g Sodium Phosphate ( Mdl. Lot wA ) -f

. diluted to 1000ml with D1 H20. Made 3114 .
:?Chloramine T -- 1g Chloramine T f LL Lot 5 Jn ) diluted to 100ml

with DI H:0. Made 2.u o
Pyridine Barbituric' Acid - 6Dg Barbituric Acid gh Lot orpW ) +

60ml conc. hcl + 300ml Pyridino (dId Lot _4hdiluted to 1000ml .

with O! H:0, Made im^s '

L!

\
,

)

'
.

:

I.

f

,

d.

*.

l
f

I
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BP CHEMICALS, INC. - POND CLOSURE PROJECT
|

GC/MS PROCEDURE OUTLINE FOR
MATRIX SPECIFIC DETECTION LIMIT STUDY (VOAs) ,

'METHOD REFERENCE: SW 8240

1. Tune GC/MS system to meet BFB criteria (good for 12 hours).

2. . Calibrate GC/MS system for low level soil VOAs (Routine HALLIBURTON NUS i

SW-846 Method 8240)
,

-- 5 point initial calibration (meet CCC and SPCC criteria)

or

-- 1 point continuing calibration (meet CCC and SPCC criteria)

3. Analyze a VOA' lab blank (" organic-free" sea sand) to demonstrate a " clean"
1

system.

-- Common lab contaminants are allowed at 53x lab reporting limit under
HALLIBURTON NUS' QA/QC Plan.

e 4. Analyze two separate portions of BP Lima " blank matrix material" (If results of .

each analysis differ, run a third portion for comparison)

-- Generate chromatograms and quan reports for each analysis.

5. Perform three replicate analyses of spiked BP Lima " blank matrix material.

-- Spike each replicate at ~3x the estimated MDL with full analyte (8240)
spike. (Use previous detection limit study data for MDL values.) This will
consist of our standard mixture inclur. crylonitrile.

-- Add acetonitrile to the spiked samples prior to analysis. 1

-- Generate chromatograms and quan reports for each replicate analysis. [

-- Generate mass spectra for BP Lima target VOAs from one analysis.

-- Calculate MDLs for BP Lima analytes according to BP's instructions. t

6. Perform another set of three replicate analyses spiked at ~5x the estimated MDLs

-- Generate data in same manner as 5.
,

1

E
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BP CHEMICALS, INC. - POND CLOSURE PROJECT
,

GC/MS PROCEDURE OUTLINE FOR

~ MATRIX SPECIFIC DETECTION LIMIT STUDY (VOAs)
METHOD REFERENCE: SW 8240
PAGE TWO *

7. Summarize the two sets of MDL data for each BP Lima VOA analyte only.

.

8. Provide BP Research with a set of chromatograms for review as well as quan
reports.

i
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BP CHEMICALS, INC. - POND CLOSURE PROJECT

'

SOIL MATRIX MDL STUDY FOR SELENIUM .!
METHOD HEFERENCE: SW 7740

Backnround: For metals analysis, routine detection limit studies are done on aqueous
standards. Since 1.0 gram of solid sample is added to 100 ml of water,'the
factor to convert to mg/kg is 100x. The detection limits for aqueous

.

samples is 0.004 mg/l, thus the detection limit (theoretical) for solid samples
is 0.4 mg/kg.

Reporting limit and detection limit synonymous for metals analysis. The
instrument detection limit is used only for CLP analysis. This is a
conservative approach, since the reporting limit is higher than the
instrument detection limit.

Sample Preparation: '

1. Prepare two 1.0 g aliquots of the blank soil matrix materialin order to determine
background concentration of Selenium. Final volume 100 mL.

2. Prepare three 1.0 g aliquots of the soil matrix material spiked at 0.01 mg/L ofO Selenium. Final volume 100 mL.

3. Prepare three 1.0 g aliquots of the soil matrix material spiked at 0.02 mg/L of
Selenium. final volume 100 mL.

|

4. Acid digest all sample aliquots (2 blank soil matrix aliquots,3 aliquots spiked at
0.01 mg/L Se, and 2 aliquots at 0.02 mg/L Se) according to SW 846 Method 3050.
A Method Preparation Blank (PB) and a Laboratory Control Sample (LCS) are also
to be prepared and acid digested for Selenium according to Method SW 3050.

Sample Analysis

1. Analyze Method Preparation Blank and Laboratory Control Sample for Selenium.
Internal HALLIBURTON NUS LSG acceptance criteria are to be applied to the PB
and LCS.-

2. Analyze the two blank soil matrix aliquots. A post-digestion, analytical spike must.
'

{ be performed on each blank matrix aliquot. The analytical spike concentration is
1 to be 0.025 mg/L. Recovery of the spike must be within the range 85%-115%. If

analytical spike recovery is not within this range, dilute until matrix interference has
been eliminated and spike recovery falls within the 85%-115% range. The dilution

'

factor must be kept at a minimum.

<

.

.-
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BP CHEMICALS, INC. - POND CLOSURE PROJECT
~

SOIL MATRIX MDL STUDY FOR SELENIUM ;

METHOD REFERENCE: SW 7740
PAGE TWO

.

3. Analyze the six spiked aliquots. An analytical spike is NOT required for the pre- |

acid-digestion spiked aliquots. NOTE: If a dilution was required on the blank soil
matrix material due to matrix interference, the same dilution factor must be applied
to the spiked sample aliquots. If this results in spike concentrations below the
routine reporting limit for Selenium, samples must be redigested with an increased
spike concentration in order to compensate for the dilution.

During analysis of actual project samples, the dilution, as required on the blank soil '
matrix samples, will be performed on ALL ANALYTICAL SAMPLES.

4. Quality Control Check Standards (ICV. ICB, CCV, CCB, DL Standard, etc.) and
calibration curve acceptance criteria must be applied and evaluated as required in.
the HALLIBURTON NUS LSG QA/QC Plan.

5. All documentation must be performed in a duplicate page notebook.

Freauency: .This procedure is to be repeated for each matrix type encountered at the ;
O- BP Lima site. Additional aliquots of soil matrix material representative of

each additional matrix type will be provided by BP Lima.

*

I

i
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BP CHEMICALS, INC. - POND CLOSURE PROJECT
{.,v

.I SOIL MATRIX MDL STUDY FOR CYANIDE
''

METHOD REFERENCE SW 9010 !

4

Background: Detection limit studies for this method are routinely done in an aqueous i

matrix. The detection limit for aqueous samples is 0.01 mg/l. Thus, the
theoretical detection limit for soil samples is 0.5 mg/kg

b0 *I '"'"I *"*P ' ""5"*'I(0.01 mg|1 x = 0.5 mgikg)
5 gram aliquot of sample

,

Sample Preparation:

1. Prepare two 5.0 g aliquots of the blank soil matrix materialin order to determine
background concentration of cyanide. Final volume: 250 ml.

,

2. Prepare three 5.0 g aliquots of the blank soil matrix material spiked at 1.5 mg/kg
of cyanide. Final volume: 250 ml.

3. Prepare three 5.0 g aliquots of the blank soil matrix material spiked at 2.5 mg/kg
of cyanide. Final volume: 250 ml.

Sample Analysis

1. Analysis will be performed using SW 9010, which is the method HALLIBURTON ;
NUS utilizes for CLP protocol.

2. Prior to analysis of the blank soil matrix material, a 4 point calibration curve will be
run. The RSD of the curve must not exceed 7.5%.

3. Documentation should be done in a duplicate page notebook, since BP Research ;
will be provided with the raw data.

-

O

.
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BP CHEMICALS, INC. - POND CLOSURE PROJECT.g
V

GC/MS PROCEDURE OUTLINE FOR
MATRIX SPECIFIC DETECTION LIMIT STUDY (SEMIVOLATILES)

METHOD REFERENCE: SW 8270

1. Tune GC/MS system to rneet DFPP criteria (good for 12 hours).
.

2. Calibrate GC/MS system for low level soil semivolatile base neutral compounds
(Routine HALLIBURTON NUS SW-846 Method 8270)

5 point initial calibration (meet CCC and SPCC criteria) .-

'

or

1 point continuing calibration (meet CCC and SPCC criteria)-

;
'

3. Analyze a semivolatile extraction lab blank (" organic-free" sand) to demonstrate a
" clean" sample prep and a clean system.

4. Extract and analyze two separate portions of BP Lima " blank matrix material". (if
results of each analysis differ, run a third portion for comparison)

-- Generate chromatograms and quan reports for each analysis.

5. Perform three replicate analyses of spiked BP Lima " blank matrix material.

-- Spike each replicate at ~3x the estimated MDL with pyridine and methyl
naphthalene (8270) spike. (Use previous detection limit study data for MDL
values.)

-- Generate chromatograms and quan reports for each replicate analysis.

, - - Generate mass spectra for BP Lima target semivolatiles from one analysis.
,

| -- Calculate MDLs for BP Lima analytes according to SW 846, December
1987.

6. Perform another set of three replicate analyses spiked at ~5x the estimated MDLs

-- Generate data in same manner as 5. |

|

!



BP CHEMICALS, INC. - POND CLOSURE PROJECT,m.

Q' GC/MS PROCEDURE OUTLINE FOR
MATRIX SPECIFIC DETECTION LIMIT STUDY (SEMIVOLATILES)
METHOD REFERENCE: SW 8270
PAGE TWO

7. Summarize the two sets of MDL data for each BP Lima semivolatile analyte only.

8. Provide BP Research with a set of chromatograms for review as well as quan
reports, include the mass spectra for target analytes.

O

O
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Date:
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,

GUIDELINES FOR SCREENING AND SAFE HANDLING
OF RADIOACTIVE SAMPLES

The NUS Laboratory Radiation Safety Officer has established the guidelines in this
procedure to ensure safe handling of samples containing radioactivity above background.
A screening procedure to assist in the assessment of radiation levels is also described.

10 ASSESSMENT OF ACTIVITY.

The Radiation Safety Officer or his/her designee, the Radiochemistry Group
Leader, determines the appropriate handling procedures for samples identified as
radioactive materials during sample receipt as follows.

1.1 Review documentation received with the samples and, based on the
information in Table B-1, categorize the sample as category A, B, or C.

,

Handle the sample in accordance with the generic guidelines. defined in
,

sections 2 - 4 below.

1.2 If the documentation is not adequate to categorize the sample, determine
the activity level using the following procedure:

1.2.1 Soils

a. Mix the sample thoroughly.

b. Transfer 0.1 grams of sample to a 2-inch planchet.

c. Dry thoroughly under a heat lamp. Distribute the material
evenly on the planchet.

d. Using the counting system designated for alpha and beta
screening, count the sample for at least 10 minutes.

Transfer.the sample.to the gamma screening system ande.
count the sample for at least ten minutes.

O

l

!
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f. Calculate the sample activity using the equation:

' " " " "Activity (pCilg) =
time (min) x mass (g) x 2.22 x Eff.

g. Categorize and handle the sample in accordance the generic
guidelines defined for the category.

1.3 Verify the activity of the samples from clients that may potentially ship
radioactive samples by sampling and screening one of every twenty
samples from each batch of samples using the procedure in section 1.2.

1.4 Record all screening data in the radioactive materials receipt log.

2.0 TYPE C SAMPLE HANDLING PRECAUTIONS

Analysts must be familiar with RS-1.0 and 2.0.-

Smoking, eating, drinking and use of cosmetics are not permitted in any-

laboratory where radioactive materials are being stored or handled.

Pipetting by mouth is not permitted.-

Laboratory coats must be worn.-

Protective gloves are recommended. Gloves are required if there are any-

cuts or wounds on the hands.

Safety glasses must be worn.-

Spills or wounds must be reported to the RSO or his designee.-

Hands should be kept away from the face.-

~

Hands must be washed and surveyed upon completion of work or leaving-

the laboratory.
O-

*Da.*
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.

The use of a protective covering (absorbent paper) on the lab bench is-

recommended.

The immediate work area and lab coats must be surveyed with a meter or-

smears upon completion of work.

The sample may be disposed in the sanitary sewer system or as routine-

trash.

Glassware is to be rinsed with dilute nitric acid and then washed as routine,-

soiled glassware.

3.0 TYPE B SAMPLE HANDLING PRECAUTIONS

All type C precautions must be observed unless a more restrictive-

,

precaution is listed below.

Personnel dosimetry is required.-

,

Samples must be stored in a restricted area equipped with appropriate-

caution signs.

All work with the complete sample should be conducted in Radiochemistry .-

II. If work with the complete sample must be conducted in other
laboratories, special precautions may be required, at the discretion of the
RSO.

Extended work area must be surveyed for contamination with meter or+

smears. ;

Air sampling may be required (at the discretion of RSO) in areas involving-

dusty processing of samples. -

Analyst must have received radiation safety training or be directly .-

supervised by the RSO or his designee. Training must include the material |

of procedures RS-1.0, 2.0, 4.0, 5.0, 7.0, and 11.0.

.O

,
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,

Residue from samples and contaminated wasta must be _ collecte'd and-

returned to Radiochemistry li. The RSO or his designee will determine
the appropriate disposition.

,

Bioassays may be required if ingestion or inhalation of radioactive materials-

is suspected.

.

4.0 TYPE A SAMPLE HANDLING PRECAUTIONS
.

r

All Type C and Type B precautions must be observed unless a more-

restrictive precaution is listed below.

The RSO must be consulted prior to the initiation of work. '-

Daily surveillance w..n an appropriate meter is required if the storage or--

work area is designated "High Radiation Area."
;

(') All work must be planned to minimize exposures. This may require-

shielding, limiting of work time in an area, use of tongs for sample handling,
etc. This is to be determined by the RSO or his designee.

All equipment must be surveyed after completion of work or prior to release-

from the work area unless transferred to Radiochemistry 11.
,

All sample fractions and contaminated wastes must be collected and-

returned to Radiochemistry 11 for appropriate disposition.

All glassware and contaminated equipment must be returned to .;
-

Radiochemistry li for decontamination.

Documentation must be maintained for sampla radiation and activity levels,-

and work area radiation levels.

.

9
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i
.

TABLE C-1 !
|
.

LIMITS FOR RADIOACTIVE SAMPLE TYPES A, B, AND C - |
.

.

TYPE A SAMPLES

Sample External Alpha Exposure Rate (X) (1 ft.):-

X > 10 mR/hr. !

Sample Activity (A):-

Alpha: A 2 1 uCi
Beta: A > 100 uCi -

Low Energy Beta (e.g. C-14. Ni-63, P-32, S-35):O A z 10 mci

Neutron Dose Equivalent (DE): i
-

DE z 10 mrem /hr.

TYPE B SAMPLES ,

'

Sample External Alpha Exposure Rate (X) (1 ft.):-

.

1 mR/hr < X < 10 mR/hr
,

Sample Activity (A):-
-

Alpha: 1 nCi < A < 1 uCi
Beta: 100 nCi < A < 100 uCi
Low Energy Beta (e.g. C-14, Ni-63, P-32, S-35): 10 uCi < A 10 mci

Neutron Dose Equivalent (DE): !
-

i

3 x background < DE < 10 mrem /hrO -|

;

i
;
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,

;

TABLE C-1

LIMITS FOR RADIOACTIVE SAMPLE TYPES A, B, AND C ,

(Continued) '

.i,

TYPE C SAMPLES

Sample External Alpha Exposure Rai ') (1 ft.):-

,

background < X s 1 mR/hr

Sample Activity (A):-

!

Alpha: Background < A < 1 nCi:

.O
-

sete: secko<evee < ^ s 4oo "Ci
Low Energy Beta (e.g. C-14, Ni-63, P-32, S-35): Background < A s 10 uCi

Neutron Dose Equivalent (DE): background < DE 5 3 x background !
*

Activity Concentration up to the limits of 10 CFR 30, Schedule A, exempt*

concentrations.

t

,
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,

PREVENTIVE MAINTENANCE REQUIREMENTS
'

INSTRUMENT INDEX

Atomic Absorption / Emission instruments

Cold Vapor AA Units (Mercury Analysis)
;

Graphite Furnace AA Spectrometers
Inductively Coup!ed Plasma Spectrometers

,

Balances t

!

.

Chromatographs
.

' Gas Chromatograph / Mass Spectrometers

Electrodes - General Information

General Care
General Calibration Checks
Trouble-Shooting

,

Electrodes - Specific Instraments

pH Electrodes

!

Heatina Units
;

locubators '
,

Muffle Furnaces '

Ovens
|

Hoods

Exhaust Hoods
Fume Hoods !

1
!

- - . -
- _ _ - _ _ _ _ _ _ - _ - - _ _ - - _ _ _ _ _ _
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o

Meters, pH/mV

IPurae and Trap Units
;

Radiochemistry Eauipment -

'

Gamma Spectrometers
Survey Meters

!

IReaaent Water Systems.

Recorders ,

Refriaeration Units
-

0

Coolers
.

Freezers !

:
i

*

:

t

!

'!
>
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>

CRITICAL SPARE PARTS j
;

i

ATOMIC ABSORPTION / EMISSION INSTRUMENTS I

Atomic' Absorption Spectrometers '

Cold Vapor

1) absorption cell with windows and gaskets [

{2) window and gasket replacement kit -

3) mercury lamp
4) aeration and connecting (silastic) tubing
5) scrubber kit
6) purnp ;

7) diaphragm replacement kit (includes gasket and 2 valves).

||8) photo detector tube
.O :

'Graphite Furnace
!

1) contact cylinders j
2) windows |

3) injector tips !

4) o-rings )

5) graphite tubes .i

6) platforms '|
7) gaskets

-|
8) EDL and deuterium lamps '

9) capillary tubing for autosamplers

|
Inductively Coupled Plasma Spectrometers |

1) nebulizer hoses
2) torch assembly |
3) mercury lamps

,

4) o-rings '

5) nebulizer tips :
_ 6) sample injector J

7) bonnets (PE units only)

*

1
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J

CRITICAL SPARE PARTS (continued) i

ni

Inductively Coupled Plasma Spectrometers (Continued) i
!
i'8) slit chimney (PE units only)
!

9) spray chamber
10) purge extension tube (PE units only) ;
11) high solids nebulizer (PE units only) -

12) chimney (PE units only)
13) capillary tubing for autosamplers *

CHROMATOGRAPHS j
i
| Gas Chromatograph / Mass Spectrometers i

'
1) back-up mechanical vacuum pump

- 2) copper gaskets
3) glass jet separators for VOAs
4) capillary and packed columns
5) septa, syringes and ferrurels ,

6) 1/16 to 1/4 inch fittings (Swagelock) ,

7) appropriate o-rings
8) turbo molecular pumps !

9) magnetic tapes'

10) voltometer; electronic trouble-shooting tools
11) Tekmar purge and trap component, heated transfer line and multipart valve

'

DEIONIZED WATER SYSTEM
,

,

1) carton of solids filteis !
*

2)- spare cells (i.e., electrodes which monitors resistivity)
3) recycle pump

ELECTRODES 1

l
Spare ammonia sensing, pH and fluoride electrodes

i

;

0:

|
1
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CRITICAL SPARE PARTS (continued) ;

-;
,

,p.
.,.

METERS f
n

,

Spare meter units'

i
.i

:
,

RADIOCHEMISTRY EQUIPMENT ;
-

.

> !

; Gamma Spectrometers: Liquid nitrogen monitored power supply i

r

'

t
-

'
>

',

$
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ATOMIC ABSORPTION! EMISSION INSTRUMENTS

Equipment Frequency Preventative Maintenance Requirements

Cold Vapor AA (Mercury Daily (Analyst) Calculate the characteristic mass measurement after
Analysis) running an appropriate standard. -if there is over a

20% change in the mass measurement or
reproducibility degrades, trouble-shoot the system.

| Semi-annual or as Clean or, if necessary, replace the sample tube and I

required (Instrument windows. Replace o-rings.
Specialist)

Clean pump by flushing with deionized water. |
Replace pump it background noise becomes very +

high. ,

inspect and replace tubing as required.

Annually (Instrument Clean printed circuit boards and switches. Replace -

Specialist) any that are worn or damaged.

Check power supply voltages.

Graphite Fumace AA Daily (Analyst) inspect graphite tube and contact cylinders of furnace
units for water and deposits. Clean according to
manufacturer's recommendations or replace as
necessary. Clean windows according to instrument
manuf acturer's recommendations.

Furnace AA Daily (Analyst) Calculate the characteristic mass Graphite
measurement for furnace units and the characteristic
concentration measurement for flame units utilizing the
appropriate standard for each element to be analyzed
on that day 11 there is over a 20% change from the
constant value in either measurement, or if
reproducibility degrades, trouble-shoot the system
(e.g., check system set up, prepare fresh standards,
inspect and clean nebulizer if necessary, check auto
sampler capillary, and replace hollow cathode, i

electrodeless discharge and/or deuterium arc lamps).

Fumace AA (Continued) Annually (instrument Clean spectrometer optics. Visually inspect printed
,

Specialist) circuit boards throughout the system. Clean and L

repair as necessary.
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ATOMIC ABSORPTION / EMISSION INSTRUMENTS Section No.- Appendix D
(CONTINUED) Revision No.: 0

,

.v Date:
Page: 7 of 22

Equipment Frequency Preventative Maintenance Requirements

inductively Coupled Plasma Daily (Analyst) Evaluate the sensitivity and reproducibility of one or
of Spectrometers more elements recommended by the instrument

manuf acturer during standardization. When one or
both characteristics degrade, trouble-shoot the system
(e.g., check system set-up; prepare f resh working
standards from stock solution; and inspect the sample
introduction assembly-torch, injector tube, spray
chamber, nebulizer, pump tubing and sample tip for
wear or deposits. Clean and replace components as
necessary).

Perkin-Elmer ICP: Using an internal standard
consisting of an element not likely to be found in the
samples, evaluate the relative response factor-
throughout the analytical run if, according to
manufacturer's recommendations, the factor indicates
that sensitivity has degraded, trouble-shoot the
system. Most likely an increase in the relative
response factor indicates clogging of the nebulizer.
To clean, disassemble the nebulizer; and with the
baffle removed, place in an ultrasonic bath to remove
residue. After reassembly, adjust the nebulizer to
deliver a fine, smooth spray.

ICP Release the clamp on the peristallic pump tubing at
-_

the end of the day.

Inductively Coupled Plasma inspect autosampler and tubing for solids buildup,
Spectrometers (Continued) cracking or wear. Clean or replace components as

required.

Weekly (Analyst) Remove torch and replace with clean spare. Clean
used torch and inspect it for wear. Put it aside for

.

next scheduled cleaning. Check torch alignment by
running appropriate intemal checks. A sensitivity
check should be performed after replacement of the
torch.

Biweekly (Analyst) Change peristaltic oump tubing. If necessary, adjust
pump pressure to deliver a constant and even sample
flow.

Leeman ICPs: Clean nebulizer assembly.

O
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ATOMIC ABSORPTION / EMISSION INSTRUMENTS Section No.: Appendix D !(CONTINUED) Revision No.; O '

-

Date:
Page: 8 of 22 >

,

r.

Equipment Frequency Preventative Maintenance Requirements

inductrvely Coupled Plasma Semi-annually Clean and oil roller assembly of peristaltic pump
Spectrometers (Continued) (Analyst) (Leeman unds). Oil only if needed on Perkin-Elmer

instruments.
L_

i
I

.

O

O

- - - - - .
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DALANCES

r
Equipment Frequency Preventative Maintenance Requirements

Balances Daily (Analyst) Venty balance calibration.

For analytical balances (those that read to
0.0001 gm), each check weight should read within its
true weight 10.0005 gm.

For less sensitive balances, each check weight should
read within its true weight i2 in the right-most digit
read by the balance.

Carefu!!y clean the balance pan, the balance, and the
area around the balance after each use.

Annually (Outside Clean and calibrate Dalances.
Vendor)

O
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CHROMATOGRAPHS

Equipment Frequency Preventative Maintenance Requirements *

. - . - . -

Gas Chromatograph / Mass Daily (Analyst) Run Decattuorotriphenyl Phosphine (DFTPP) or
Spectrometers Bromofluorobenzene (BFB) to verify mass i

spectrometer sensitivity and tuning.

Evaluate the sensitivity and reproducibility of the
'system during standardization. When one or both

characteristics degrade, trouble-shoot the system.

Quarterly (Analyst) Clean and change all air filters. -

Change the mechanical pump oil.

Clean and change it necessary the fan screens.

Following Source or Run Pertiuorotributylamina (FC-43) to verify resolution
Rod Cleaning and mass range calibration after cleaning the source

- (Analyst) or rods. !

Semi-Annually Check turbo pump oil levels on INCOS 50 Models.
(Instrument
Specialist)

Annually (Instrument inspect and clean the power supply and printed circuit
Specialist) boards.

,

Clean and replace if necessary, the water filters on
FINN 4500 models.

[
Tri- Annually (Analyst) Change the drffusion pump oil.

?

6

o

I

. _ - _



a
..

Section No.- Appendix D
.(~ Revision No.. O

'

Date:
Page: 11 of 22

ELECTRODES, GENERAL

|
1

Equipment Frequency Preventative Maintenanco Requirements
. . _ . . _ _ _ _

All Electrodes Daily (Analyst) General Care:

Handle gently at all times.

Check tilling solutions and storage solutions daily. {

; Ensure that all electrodes are properly capped and
i stored in accordance wdh manuf acturer's
! instructions. Store solution filled electrodes in the

appropriate storage solution.
:

General Calibration Checks:

O Normal slope for all electrodes is approximately
58 mV 3 mV. If outside range, check electrode.

Check calibration every two (2) hours, whenever
ambient / solution temperature changes by 2*C or
more, or after every 20 analyses, whichever is
more frequent.

As needed (Analyst) Trouble-shooting:

Off-Scale /Over Range Reading

- Check the following:
connection to meter
filling solution
inner body / sensor junction
meter diagnostics
standard / sample matrix

Erratic (Noisy) Readina:
,

- Check the following:
membrane / sensor body junction cone
inner body
meter

i

_ .- _

- -__ __- .-___-__-__ __ __
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ELECTRODES, GENERAL Section No.: Appendix D
(CONTINUED) Revision No.: 0O Date:

Page: 12 of 22 -

:
'

( ._.

|
Equipment Frequency Preventative Ma.ntenance Requirements

As needed (Analyst) Drrftina Reading:
(Continued)

- Check the following:
filling solution (both amount and type)
matrix
membrane / sensor body / junction cone
solution temperature ,

inner body

Low or No Slope:

i
Prepare fresh standards from stock solution,
perform checks listed for drift.

.

.

!

O ,

.
--
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Section No.: Appendix D
r Revision No.: 0-

\ Date:
Page: 13 of 22

ELECTRODES, SPECIFIC INSTRUMENTS

t

f
[ Equipment Frequency Preventative Maintenance Requirements

pH Electrodes Daily (Analyst) Check glass sensor bear and guard for damage.

Ensure that no air bubbles are present in the filling ,

gel. If present, shake electrode downward to remove,

Clean with one or more of the following:
,

DI water (and cotton swab if needed)
Methanol or isopropanol (Never use any other
solvent)
0.1 M HCL or HNO3

0.1 M Tetrasodium EDTA solution
.

,

|

IMPORTANT: When using any cleaning agent other
.- than DI water, restore the electrode function by

soaking at least 30 minutes in pH 7 buffer before uses

or storage.

Store the electrode with protective cap over sensor.
Ensure that cap is moistened with DI water.

I

!

O
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HOODS

Equipment Frequency Preventative Maintenance Requirements

Exhaust Hoods Quarterly (Instrument Check drive belts for f ans, replace as necessary.
Specialist)

Lubricate the fans.

Annually (Instrument Measure the air uptake with the air velocity meter to
Specialist) verify that the air uptake is the same value as that

measured when the hood was first installed (i.e.,
brand new). Record the value in the maintenance log ,

as cubic feet per minute. ,

Fume Hoods Quarterly (Instrument inspect fan drive belt, replace as necessary.
Specialist)

Lubricate the fans.

Annually (instrument Measure the air uptake to verify that it is 100 cubic
. Specialist) feet per minute. Record the value obtained.

:

(

O
;

;
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METERS, mVipH
i

:
'
.

i
Equipment Frequency Preventative Maintenance Requirements

mV/pH Meters Semi-Annually Calibrate the meter against a millivolt standard.
(Instrument
Specialist)

!
Annually (Instrument Venty the accuracy cf the temperature compensator
Specialist) using a resistance standard for instruments having ,

automatic temperature compensation capability, Verity
the operation of manual temperature compensators '

per manufacturer's instructions.

t

,

i

t

i

+
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PURGE AND TRAP UNITS

-)
;

Equipment Frequency Preventative Maintenance Requirements
.-

Purge and Trap Units Quarterly Measure the rate of purge gas flow and adjust if
necessary.

;

O -

,

f

i

5

'

;

O !
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RADIOCHEMISTRY EQUIPMENT

Equipment Frequency Preventative Maintenance Requirements

Gamma Spectrometers Daily (Analyst) Evaluate system pertormance. Periormance checks '

should include a background count, count rate checks,
and peak resolution check. The count rate and
resolution checks should be made, as a minimum, at
one high and one low gamma energy. (The preferred
gammas are the 0.122 MeV peak of Cobalt-57 and the :
1.332 MeV peak of Cobatt-60, as these are the same
peaks used for detector specifications.)

Monthly (Analyst) Visually inspect signal and high voltage cables and-
connections.

.

Quarterly (Analyst) Inspect and clean or replace all air filters.

- O- Check high voltage supplies to determine whether
regulator drrits or other factors have caused the high
voltage to change.

Semi Annually Thoroughly clean sample chambers to remove any
(Analyst) contamination.

Check time bases for any timers used.

Annually (Analyst) Check ADC/Mr.iC linearity, either integral or
differeriti2,.

Establish efficiency calibration curves for each
geometry routinely used for each system. using an
NBS-traceable mixed radionuclide source.

Calibration curves should also be established
whenever the detector is replaced or undergoes a '

major repair, and whenever daily performance checks r

reveal unacceptable performance that cannot be
resolved through adjustments or minor repairs of
electronic modules.

_.

(
I

!
|
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RADIOCHEMISTRY EQUIPMENT Section No.- Appendix D -
g (CONTINUED) Revision No.: 0
V Date:

Page: 18 of 22

,

Equipment Frequency Preventative Maintenance Requirements i

Survey Meters Semi Annually Calibrate each survey meter and probe combination.
(Outside Vendor) The use of a meter with a probe other than the one

with '<hich it was calibrated constitutes the use of an
uncaldated meter.

.

At a minimurn, one calibration count rate rneter and
one calibrated exposure rate meter will be available at
the laboratory at all times. Instruments shipped to the
vendor for calibration will be cycled to comply with this -
requirement.

,

,
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I

REAGENT WATER SYSTEMS '

,

Equipment Frequency Preventative Maintenance Requirements
,

Reagent Water Systems Daily (Surveillance Record the resistivity reading on the secundary meter
Monitor) which monitors the water recycling through the closed

loop to the laboratories and back. The meter should
'

read 12 or greater megaohms. The reading should be
recorded in the surveillance log. Any major drop i

j value should be reported to the instrument specialist.

Check the primary monitor (Emergency make-up
monitor at Houston) to insure that it is set on 70-100
kilo-ohms so as to provide an emergency shut off if
water does not meet resistivity standards.

For reverse osmosis units:

- Check reverse osmosis pressure. Should be ~120
PSIG if pump is running.

,

- Check reverse osmosis flow. Should be
-0.2 gal / min it pump is running.

- Record reverse osmosis gallons used. I

- Record emergency make-up gallons used.

- Check salt level in water :,3,tener tank.

Daily (Inorganic Analyze the conductivity of the finished water to insure
Laboratory Analyst) that the conductivity is <2 umhos/cm.'

Monthly (Outside Change the solids filter monthly, at a minimum
Vendor) (Pittsburgh) or whenever a restriction in make-up ;

service water is observed as decreased flow rate
and/or pressure (Houston),

,

\

|

|

+

.
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Equipment Frequency Proventative Maintenance Requirements ''

Reagent Water Systems As needed (Lab Change over cylinder banks when indicated by alarm.
(Continued) Personnel) The change-over procedure should be posted on the ,

wall near the system. Record which bank was j
changed over to which other, the date, and their

'

initials in the system log. Atter a change-over of
cylinder banks is pertormed, contact he procurement

,

!

representative, who will, in tum contact the outside
service technician to replace the spent banks. '

! As needed Replace recycle pumps as they become noisy or wom.
(Instrument !
Specialist)

Quarterly (Outside The polishing filters should be replaced quarterly
Vendor) sooner if there were drought or low flow conditions for

any length of time.

.C Annually (Instrument Clean the cells (i.e., in the electrode which measures
. Specialist) resistivity) in the secondary meter, Replace if faulty.

Check the over and under flow values on the make-up i

tank to insure that they are operational.
,

|

O

!

f

. _ _ __ _ _ .!
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RECORDERS

- - . .

Equipment Frequency Preventative Maintenance Requirements

Recorder Semi-Annually Calibrate those voltage ranges and chart speeds
(Instrument routinely used.
Specialist)

O
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REFRIGERATION UNITS

,

f
[_ Equipment Frequency Preventative Maintenance Requirements

Coolers / Freezers Daily (Surveillance Verdy that the operating temperatures are within
Monitor) acceptable limits; record the temperature in the

surveillance log.

Semi-Annually Clean inside and outside of unit with detergent. Rinso
(Maintenance thoroughly.
Personnel)

Defrost freezers.

O
Y

r
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Form No. 51
BORROW SOURCE CIIECKLIST

BORROW SOURCE:

,

ESTIMATED VOLUME: M ATERIAL TYPE: SOURCE NO:
i

(CilECK IF REQUIREMENT SATISFIED AND ATTACH COPIES OF TEST REPORTS)

O Approved borrow source.
O Classified accordrag to ASTM D 2487 as CL or CH.
O Content at least 60% ftnes (mmus No. 200 sieve size).

,

O Liquid lirrut greater than 25 percent and plasticity index greater than 10 but less than 40.
O No more than 10 percent gravel-size particles, with a maximum particle size of less than 2 inches.
O Free of orgame matter and debris, and not contaminated.
O Can be prepared so as to have a maximum nonunal clod size of 2 inches before placement.
O Within the specified moisture range to allow adequate compacuon.
O Ilydraulic condu:tivity of 1.0 a 10' cm/sec or less per EPA Mdod SW 846 (Falling Head Method).
O Borrow source contams sufficient volume for project.

COM M ENTS:

O
,

,

"

(ATTACH ALL PERTINEffT LAB DATA SHEETS)

DATA REVIEWED BY: DATE:

BORROW SOURCE APPROVED BY: DATE:
ENGINEER

.

,
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Form No. 5 2
FILL CONTROL CIIECKLIST

(
LIFT NO: TOP ELEV: BOTTOM ELEV:

NO:M ATERI AL TYPE:

COORDINATES OF AREA: N E

N E

N E

N E

(CHECK IF REQUIREMENT SATISFIED PROVIDE EXPLANATION OF VARIANCES)
PLACEMENT
C No evidence of accidental damage to installed portions of the underlayer.
O Adequate scanfication of the surface of the previous lift.
O Retnoval of roots, rocks, rubbish, or off-spec soil.
O All soil charactensues consistent with samples used for laboratcry tests.
O bxne lift thickness measured to be consistently 8 inches.
O Clod size reduction to no more than 2 inches. (Compacted Clay Only)
O Full penetration through clods and uniform distnbution of specified water content.
COMPACTION

|
O Prevention of sigmficant water loss and desiccation cracking before and after compaction.'

O Uniforuuty of coverage by compaction equipment (fill edges, turnaround areas. tops and bottoms of slopes).
O Consistent achievement of specified soil density, water content, and permeability.
O Adequate repair of penetrations or holes resulting from density or moisture probes.
O Adequate tying together of replaced and undisturbed sections of the layer.

/ O Adequate tytng together of lifts.
\ O Survey to venfy correct elevations (fluvial lifts only)

BORROW SOURCE:

MAX DRY DENSITY: OPT MOISTURE: CURVE NO:

Number of cubic yards placed with this curve (max. of 1.000 cy per curve).

in Situ Test Density Results (Attach Test Agency Reports)

DRY

TEST COORDINATES DENSITY MOISTURE PERCENT

N' N E (PCF) (%) COMPACTION

_

DATE PLACED: INSPECTED BY:

DATE COMPACTED: INSPECED BY:

DATA REVIEWED & APPROVED BY:
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BP CHEMICALS INC. FORM 7-1 <

MIXED WASTE POND CLOSURE PROJECT

GEONET MATERIAL VERIFICATION CHECKLIST

MANUFACTURER: -

RESIN BATCH NUMBER: PRODUCER:

LABORATORY: APP'D.

TEST DATA
(Attach Laboratory Reports)

_ _ ._

TEST METHC0 TEST
SPECIFICAfiON STANDARD FREQUENCY RESULT t

Mett i news ASTM 0 1238 1.1g/10 min 1/ batch

censity ASTM - 0 1505 0.93 g/ec 1/ batch

Carbon Glock Content ASTM - D 1603 2-31 1/ batch

2Standard Crush Strength (1) ASTM 0 1621 7000 psf 1/10,000 ft

Transmissivity (2) ASYM D 4716 10 grrn/f t 1/betch

transmissivity (3) 5 gern/f t 1/ batch"

O
NOTES:

(1) Record minimum value for batch.
(2) Drainage gradient of 0.02 and 0.25 with 10,000 psf normal load

and seating time of 15 minutes with HDPE above and below.
(3) Drainage gradient of 0.02 and 0.25 with 10,000 psf normal load

,

and seating time of 15 minutes with HDPE below and geotextile
and overlying soil above.

BATCH ACCEPTED BY:

Date:
Inspector

APPROVED BY:

Date:
Engineer

#
N

!

- - _ . _ _ - - .



BP CHMICALS INC. . FORM-7-2
.

.

MIXED WASTE POND CLOSURE PROJECT
.

.

NON-WOVEN GEOTEXTILE MATERIAL VERIFICATION CHECKLIST

MANUFACTURER:

RESIN BATCH NUMBER: PRODUCER:

APP'D.LABORATORY:

TEST DATA
(Attach Laboratory Reports)

,

TEST METHOD TEST

SPECIFICAfl0W STANDARD FREQUENCY RESLAT

Mass per unit erees ASTH- 0 3776 8 oz/yd 1/1,000 ft'2

d 3
Permeability A$fM - D 4491 1.9 see 1/10,000 ft

2

Pmeture (min) ASTM * D 3787 100 lbs 1/10,000 ft

2

Mutten Burst ASTM * D 3786 245 psi 1/10,000 ft

2'
frapezoidat fear Strength ASTM 0 4533 95 lb 1/10,000 ft

2
' Grab iensiie/ELonestion ASTM 0 4632 225 1b/50% 1/10,000 ft

2
Wide Width Tecustle Strength ASTM 0 4595 105 lb/in 1/10,000 ft

(N Resistance (500 hrs) ASTM 0 4355 >80% 1/ batch

BATCH ACCEPTED BY:

Date:
?Inspector

!

APPROVED BY: .

l

Date: |
Engineer

:!

'!
I
:

O

i

. - - - - - - , a
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BP CHMICALS INC. FORM 7-3

-
MIXED WASTE POND CLOSURE PROJECT

i

WOVEN GEOTEXTILE MATERIAL VERIFICATION CHECKLIST

MANUFACTURER:

RESIN BATCH NUMBER: PRODUCER:

APP'D.LABORATORY:

TEST DATA
(Attach Laboratory Reports)

_

1EST ME1HT TEST

SPECITICATION STANDARD TREQUENCY RESULT

Mass per wit t erees Astm D 3776 8 ot/yd 1/1,000 ft:

a

Pvcture (min) ASTM - D 3787 1500 lbs 1/10,000 fr

2
pullen Surst ASTM - D 3786 1100 psi 1/10,000 ft

2

Trapezoidat Tear strength ASTM - 0 4533 190 tb 1/10,000 ft

Grab Tenstle/ Elongation ASTM - 0 4632 440lb/25% 1/10,000 ft

2
Vide Width Tensite Strength ASTM 0 4595 290 lb/in 1/10,000 ft

LN Resistance (500 hrs) ASTM D 4355 >851 1/ batch

FLcw Rate ASTM a D 4491 50 aprn/ft: 1/50,000 ft*

2

Ascarent opemng size ASTM - D 4751 40 sieve 1/1,000 ft

,

BATCH ACCEPTED BY:

Date:

Inspector

.

APPROVED BY:
,

Date:

Engineer

.

r
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BP CHEMICALS INC. FORM 7-4 |
-

MIXED WASTE POND CLOSURE PROJECT

GEONET/GEOGRID INSTALLATION CHECKLIST- ,

CELL: MAT'L. TYPE Geotextile- Geonet I

LAYER (Check One): Leak Detection .Leachate Collection

DATE: SHIFT: WEATHER:

.

NO SPLICE MACM

ROLL LINER .
SAICH ROLL ANCHOR OR DIR MAT'L

FANEL ROLL LENGIN DAMAGE NFR. Wo. No TRENCH SEAMS OK CLEAN CK'D.
'

,

.

.

-O

i

;

;
;

INSPECTED BY:

Date:
;

Inspector

.

1

APPROVED BY:

Date: {
Engineer

i
1

|
4

- - --. . . - - , ,



BP CHEMICALS INC. FORM 7-5
.

MIXED WASTE POND CLOSURE PROJECT

DRAINAGE TRENCH INSTALLATION CHECKLIST

CELL: LAYER: Leak Det. Leachate Coll.

DATE: SHIFT: WEATHER:

t

ho PIPE CONN * LINE BACE- PIPE

FROM 70 LINER PIPE BATCH HOLES ECTION GAADE PIPE FILL CLEAR

$1AT10N STATION DAMAGE MFt. NUMBER DOWN OK CK'D. BEDOED PLACED & FREE

O

INSPECTED BY:

Inspector

APPROVED BY:

Date:
.

Engineer

O
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BP CHEMICALS INC. FORM 8-1
/,_. MIXED WASTE POND CLOSURE PROJECT(s)

BACKFILL MATERIAL VERIFICATION CHECKLIST

MATERI AL TYPE: -

BORROW SOURCE:

LABORATORY: APP'D.

TEST DATA
(Attach Laboratory Reports)

TEST METHOD TEST

SPECIFICATION STANDARD FREOLKhCY RESULT

f) ~.

v
NOTES & REMARKS:

,

ACCEPTED BY:

Date:
Inspector

APPROVED BY:

Date:
Engineer

.

(J
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DAILY SUMMARY REPORT FORM NO. 9-1

BP CHEMICALS, INC.
'

LIMA, OHIO
MIXED WASTE POND CLOSURE PROJECT

Submitted By
r

NAME:

POSITION:

*

COMPANY:

DATE: SHIFT:

WEATHER CONDITIONS

1) Temperature: (*F or 'C)

2) Visibility (circle one) CLEAR CIDUDY

3) Precipitation (yes or no):
If yes, describe type and intensity below:

4) Wind (circle one): none slight strong other
If other, describe:

PREPARED BY: DATE:

APPROVED BY: DATE:
Engineer

DATE:
Owner

O

- -



FORM NO. 9-1 (cont.)
_( Check if

Applicable

bd MEETINGS: List subject and attach minutes.

1)
2)
3)
4)

CALIBRATIONS: List instruments and attach data sheets.

1)
2)
3)
4)

.

0 0 CONSTRUCTION UNDERWAY: Provide location, description,
personnel and equipment for each unit process.
(Attach additional sheets, if necessary)

1) Location:
Description:

Personnel:
Eauinment:

2) Location: <

,. '
Description:

Personnel:
Eculoment:

,

3) Location:
Descriotion:

,

Personnel:
Ecuipment:

4) Location:
Description:

F} Personnel:
/ Ecuipment:



... . ._

.

/
'

FORM NO. 9-1 (cont.) -

Applicable
'

AREAS OF WORK BEING INSPECTED AND DOCUMENTED.
(Attach additional sheets, if necessary).

i

1)
2)
3)
4)

,

OFF-SITE MATERIAIS RECEIVED. List below and attach
delivery tickets and certification documentation

of materials ~ received.

1)
2)
3) *

4)

APPROVAL OF UNITS OF MATERIAIS. (Attach- additional
f sheets, if necessary).

1)
2)
3)
4) ,

N CORRECITVE ACTIONS TAKEN. -(List below and . ;

attach Corrective Action Reports)
'

-1)
2)
3) ;

'

4)

U APPROVAL OF UNITS OF WORK. (Attach additional sheets,
if necessary).

1)
2)
3)
4)

O
.

4 - y --.s -.
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TABLE OF CONTENTS :

0 t

-TECHNICAL SPECIFICATIONS
MIXED WASTE POND CLOSURE PROJECT

BP CHEMICALS, INC.
LIMA, OHIO

Division
or Specification No. Title

1 General Requirements

i2 Site Work

3 Concrete

13 Special Constmetion

15 Mechanical

16 Electrical

FB-200.3 Shop Fabrication of Steel Tanks

GA-200 Centrifugal Pumps,

H-208 Field Fabrication and Erection of Piping -

H-209 Field Pressure Testing of Piping
,

H-229 Piping Materials-

H-230 Shot Fabrication of Piping *

H-251 Piping Flexibility Analysis

L-219 Insulation Materials
,

NB.200.1 NEMA Motors 200 HP and Smaller '

NB.200.2 Electrical Design and Installation ;

O-210.1 Shop Painting

0-210.2 Field Painting ;

SW-200 Welding, Heat Treating and Alloy Sampling

O
:
I

|
,
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SUBSTITUTIONS AND PROJECT OPTIONS

EXHIBIT 01640-1
,

SCHEDULE OF SUBMITTALS |

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE ~ SUBMITTAL SCHEDULE

I01640 1.4.la ' List of Proposed Products Within fifteen (15) days after
to be installed award of Contract '

01640 2.2.1 Request for Substitution Prior to Contract Award

,

7

O i

:

s

i

|

|

i

.

5

9

I

. B:Pil722.BP E-01640-1 February 1,1994
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CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT

C
. t, SECTION 01700 ;
s

INDEX

SECTION PAGE -

1.0 GENERAL. ...................!. . .. .......... . .... . .. .

1.1 Scope . . . .. . .. . .... .. . . .... ... . 1-
1.2 Site Conditions ....... 1.. . .. ..... . . ... ... .. .

1.3 Regulations . ......... 1. .. . .. .. . ... .........

1.4 Submittals ....I... . . .... . . . . ........... ....
,

2.0 MAINTENANCE OF DOCUMENTS Af1D SAMPLES . .I. ...... .... .. .... .

2.1 Docwo:nts to be Maintained . .I.. . . .. ......... ....... ...

2.2 St Requirements .2. . .. . ...... . . .. . . ..... ....

2.3 R .g . ......... 2., .. . . . . .. ..

P

3.0 M _ L CLOSEOUT INSPECTIONS . .. . ... . .... ..... .2

3.1 Closcout inspection .. 2. . . . . . ... .. ... ..

3.2 Report of inspection . .3 -. ... . . .. . .. ...

,

%

EXillBIT

01700-1 Schedule of Submittals . E-01700-I.. . ... .. . . . .. ... .. .
,

P

;

,

t

'

J

!
I

i

B:PII722.BP 01700-i February 1,1994
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CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT
s

1.0 GENERAL

1.1 Scope

1.1.1 This section describes requirements and methods for maintaining, recording, and controlling
contract documents and procedures for project closcout.

1.2 Site Conditions

1.2.1 Refer to the Drawings for location of Contractor's field office.

1.3 Reculations

1.3.1 Contractor shall comply with all federal, state, local laws and regulations which may be
applicable to maintenance of project records and documents.,

1.4 Submittals

1.4.1 At Contract close-out, deliver record documents to the Owner.

1.4.2 Accompany submittal with transmittal letter in duplicate, containing:

a. Date

b. Project title and number

c. Contractor's name and address 7

d. Title and number of each record document 1

I

e. Certification that each document is complete and accurate

lf. Signature of Contractor or his authorized representative
\ >

'

1.4.3 Refer to Exhibit 01700-I
!

2.0 M AINTENANCE OF DOCUMENTS AND SAMPLES

2.1 Documents to be Maintained

1

2.1.1 Maintain at the site one record copy of: .|

I
a. Drawings

b. Specifications

c. Addenda

d. Change Orders and other Modifications to the Contract

'I

B:PH722.BP 01700-1 February 1,1994
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i

_ CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT

e. Engineer's Field Orders or Written Instructions

f. Final Shop Drawings, Product Data and Samples

g. Field Test Records

h. All records demonstrating compliance with applicable regulations and requirements.'

i. Daily Field Logs.'

2.2 Storace Reauirements

2.2.1 Store documents and samples in Contractor's field office apart from documents used for
construction. ;

a. Provide files and racks for storage of documents.

. . I
b. Provide a locked cabinet or storage space for storage of samples. j

2.2.2 Store field documents and samples in accordance with Specification sections.
,

2.2.3 Maintain documents in a clean, dry, legible condition and in good order. Do not use record
documents for construction purposes.

2.2.4 Make documents and samples available at all times for review by Owner. 1

.

2.3 Recording
.

2.3.1 Label cach document " PROJECT RECORD * in neat large printed letters.

2.3.2 Record information concurrently with construction progress.

a. Do not conceal any work until required information is recorded. !

2.3.3 Drawings: See General Conditions for requirements.

2.3.4 Specifications and Addenda: Legibly mark each section to record:

Manufacturer, trade name, catalog number, and supplier of each product and item of .a.
.,

. equipment actually installed.

b. Changes made by Field Order or by Change Order.

2.4 Daily Field Loc'

2.4.1 A daily field log shall be maintained by the Contractor Supervisor. It shall contain a summary
of the events for each shift including results of all relevant inspections and tests.'

This daily log shall meet the requirements of Quality Assurance / Quality Control Plana.

provided in the Closure Plan.8
.

i

B:Pil722.BP 01700-2 February 1,1994
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CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT ,
.

f

.b) 3,0 ' PROJECT CLOSE-OUT INSPECTIONS Iw
3.1 Closcout instation

i
3.1.1 When the Work has reached such a point of completion that it is ready for certification of

closure, the Owner shall make a detailed inspection of the Work to insure that all requirements -
of the Contract have been met and that the Work is complete and acceptable. I

,

;
.

s

,

!
.

!

I

i

t

I
&

k

k

4

!
.i

.

;

.'
|

i

I

=i

;

:

|

'|
|

N'3:Pil722.BP 01700-3 February 1,1994
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CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT

:

3.2 Ret, ort of Instyction

3.2.1 A copy of the inspection repon shall be furnished to the Contractor as the inspection progresses
so that the Contractor may proceed without delay with any part of the Work found to be
incomplete or defective.

3.2.2 When the items appearing on the report of inspection have been completed or corrected, the
Contractor shall advise the Owner. After receipt of this notification, the Owner shall inform the
Contractor of the date and time of final inspection. A copy of the report of the finalinspection
containing all remaining contract exceptions, omissions, and incompletions shall be furnished to
the Contractor.

3.2.3 After receipt of notification of completion and all remammg contract exceptions, omissions, and
incompletions from the Contractor, the Owner shall make an inspection to verify completion of
the exception items appearmg on the report of final inspection.

-END OF SECTION-

.

"

.

?

k

( B:PII722.BP 01700-4 February 1,1994 [
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CONTRACT DOCUMENTATION AND PROJECT CLOSEOUT

EXillBIT 01700-1
SCliEDULE OF SUBMITTALS.

SPECIFICATION
SECTION AND PARAGRAPil SUBMITTAL TITLE SUBMITTAL SCIIEDULE

,

01700 1.4.1 Record documents At Contract closcout

4

O
1

:

!

[

.

* *
g

1
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DIVISION 1

GENERAL REQUIREMENTS :

O.
.

O
,

:
|

\
|
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DIVISION 1
General Requirements

Section Title ,

01010 Summary of Work

01011 Special Conditions and Procedures

01100 Health and Safety Requirements

01200 Project Coordination

01210 Preconstruction and Project Meetings

01220 Submittals
'

01230 Construction Schedule

01300 Codes and Regulatory Requirements

01310 Definitions and Standards

01400 Contractor Quality Controls
.

01500 Dissemination of Project Information

01510 Temporary Construction Facilities and Controls

01520 Temporary Utilities

01540 Site Security

01560 Equipment and Material Decontamination

01580 Project Signs

01600 Materials and Equipment

01640 Substitutions and Product Options
1

01700 Contract Documentation and Project Closeout

!

O |

!

,
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SUMMARY OF WORK

D'I SECTION 01010(~.)

INDEX

SECTION PAGE

1.0 GENERAL.. ... ... 1... . . . . ...... ..... ... .

1.1 Scope . ..... .... 1. . . ... . . ....... . ... ..

1.2 Site Conditions . ...... 3... ... ...... . .. . .. ..... .

1.3 Regulations ..... 4. ..... . . . . .. .... .... ..

2.0 EXECUTION OF WORK ... 4.. . . . . ... .. . .......

2.1 Site Visits . ..... 4.. . . . . . . . . .. , . .. ....

2.2 Equipment Installation .. 5. . . .. . . .. . . .. .

2.3 Changeovers and Continuity of Services .5. .. . ... . . ... .

2.4 Replacement Repair and Patching ........ 5.. ... . . .... . .

2.5 Obstacles, Interference, and Coordination ..... 5. .. . . . ...

2.6 Equipment Arrangements . ... 6.... . .. . . ... ...

2.7 Existing Equipment, Materials, Fixtures, Etc. ... 6.. .... . . .

2.8 Examination of Premises, Drawings, Etc. .6. .. ...... . . . .

2.9 Storage of Material ..... 7.. . .... . ..... .... ...

2.10 Clean-Up .7. .. . . . . . . . .. . . .... .

( 2.11 Construction Schedule .7. .. ... .. ... . . . . . ..

2.12 Documents Required for Final Payment ...... 8. .... . ..... .. ..

EXIIIIIIT

01010-1 Schedule of Submittals E-01010-1. . . . .. .... . . .. .

!

|

|
,

,-

i

1
i

l
j
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SUMMARY OF WORK

1.0 GENERAL

1.1 Scope ;

1.1.1 Work to be Done

a. These Specifications cover the technical requirements for closure of four (4) mixed waste
surface impoundments (or ponds) at BP Chemicals, Inc. (BP) in the City of Lima, Ohio.
The Work shall include, but not be limited to, the following:

1. Preparing a IIcalth and Safety Plan and Radiological Controls Plan.

2. Site preparation, which includes providing, setting up, and the operation of a sludge
solidification and stabilization system.

3. - Construct and manage Stormwater Control and Management System.

4. Construct cell in V-1 Pond area.

5. Transfer sludge contained in Deepwell and Burn Ponds to Sludge Processing Area.

6. Process sludge through solidification and stabilization system.

7. Transfer and place processed sludge into V-1 cell. :

8. Dewater Burn and Deepwell Ponds and process water through Water Management
System.

\

9. Excavate contaminated soil from Deepwell and Bura Ponds, and stock pile in V-1
cell.

10. Perform radiological release survey of Burn and Deepwell Ponds.

I1. Construct Burn Pond Cell.

12. Place stockpiled soil in V-1 Cell and Celite Pond area into Burn Pond Cell.

13. Perform radiological release survey of the Celite Pond.

14. Construct Celite Pond.
.

15. Remove stockpiled soil in V-1 and Burn Pond Cells and place into Celite Cell.

16. Grade waste in cells to match final cap grade.

17. Install caps on all three cells.

18. Install teachate storage tank on a concrete pad with a secondary containment dike, j
19. Construct pipe bridges and supports.

20. Install sump pumps and leachate transfer pump.
.

. g



SUMM ARY OF WORK

g 21. Test all pumps and transfer systems.

22. Install leachate storage tank associated equipment and instmments.

13. Clean and decontaminate equipment.

24. Restore the site to include repairs to roadways and pavement damaged during the )
work,

25. Prepare a turnover package to Owner,

b. Estimated quantities of materials to be removed are:

'
Raw Sludge Soil

Pond Volume (vdh Volume (vd')

V-1 0.00 0.0

Celite 0.0 50,210

(V-1 and Celite Soil)

Deepwell 16,252 14,298
(Deepwell, Celite & V-1 Sludge)

Burn 14,720 4,702

. O c. The estimated quantity of stabilized sludge to be stabilized and placed _in the closure cells
is 30,972 cys and the estimated volume of contaminated soil to be placed in the closure
cells is 69,210 cys.

1.1.2 Scope of WoA

a. The Scope of Work in all Sections of this Specification shall consist of the furnishing of ;

all labor, materials, equipment, and appliances and the performance of the Work
required by the Contract Documents and/or by the conditions at the site, joining all parts
of this Work with itself and the Work of others to form a complete, functioning entity,

|
b. Items not specifically mentioned in the Specifications or shown on the Drawings, but

which are inherently necessary to make a complete working installation, shall be
included.

1.1.3 Intent of Contract Documents :
!
i

a. The use of the word (or words): '

l. * provide * means furnish, install, connect, calibrate and test ready for use;

2. * furnish * m s supply and deliver to job or where directed; _

3. *as approved * or " approved" means approval by Owner's designated representative;

4. *as directed" means direction or instruction by Owner's designated representative;

( B:PII722.BP 01010-2 February 1,1994
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'SUMMARY OF WORK

'

5. *to do", * provide", "fumish', " install *, etc., in these Specifications or on Drawings
are directions given to the Contractor;

,

|

6. * concealed * means Work installed in pipe shafts, utility trenches, chases or recesses,
behind furred walls, above ceilings, either permanent or removable, beneath ground j
surface, or covered in any manner; i

7. *cxposed* means all Work not identified as concealed;
t

!
*

8. *or equal" means designated Owner's representative approved equal;

9, ' Owner * means BP Chemicals, Inc.; -

10. ' Owner's designated representative" means the representative designated by the
Owner to act on the Owner's behalf during the course of the project;

,

11. " Project' mans all work as defined in the Scope of Work and corresponding
drawings and Specifications;

,

12. * Engineer * means person of firm who prepared the designs and contract documents. .

b. Notes or instructions suown on any one Drawing apply, where applicable, to all other .f
Drawings.

'

l.2 Site Conditions

1.2.1 Use of Site

a. The Contractor shall carry on the Work in the manner which will cause the least '

interruption to traffic. '

,

b. The Contractor shall post where directed by the Owner, flagmen and suitable signs
indicating that construction operations are under way and other warning signs as may be
required.

,

c. The Contractor shall safeguard the use by the public and Owner of all adjacent highways, .
roadways and footpaths, and shall conform to all laws and regulations conceming the use
thereof, especially limitations on traffic and the movement of heavy equipment. Access
to the site for delivery of construction materials and/or equipment shall be made only at :

the locations shown in the Contract Documents or approved by the Owner.- |
t

d. The Contractor shall limit the extent of his activities to that area of the site defined on '

the Contract Drawings as being within the Project Limit lines.
b

e. All ponions of the site, including the staging area, shall be returned to their original .!
condition after completion of Work. Such repair work shall include roadway and
pavement restoration and reseeding, if required, and shall be included in the Contractor's
Guaranty of Work,

1
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SUMMARY OF WORK

1.2.2 Parking

a. Contractor shall cooperate with BP Safety Division:

1. To insure parking by all employees of the Contractor, subcontractors, material :
suppliers, and others connected with this project only within the designated parking

'

area.

2. Prohibit employees from parking in any other areas, roads, and/or streets.

3. Discharge any employee refusing to comply with theses requirements.

1.3 Reeulations

1.3.1 All references to codes, specifications and standards referred to in the Specification Sections
and on the Drawings shall mean, and are intended to be, the latest edition, amendment and/or
revision of such reference standard in effect as of the date of these Contract Documents.

1.3.2 Install All Work in Compliance with:

a. Ohio State Building Code
5

b. National Electric Code -

!c. Occupational Safety and Health Administration (OSHA)

'

d. All local ordinances

e. Ohio Environmental Protection Agency (OEPA) Regulations

f. U.S. Nuclear Regulatory Commission (NRC) Regulations

g. Project Plans and Specifications in excess of code requirements and not contrary to same

h. American Society of Testing Materials (ASTM)

i. American Institute of Steel Construction (AISC)

j. American National Standard Institute (ANSI)

1.3.3 Apply for and obtain all required permits and inspections except those obtained by Owner.
Pay all fees and charges for same which shall include all service charges.

2.0 EXECUTION OF WORK

2.1 Site Visits
i

2.1.1. The undenaking of periodic Site Visits by Engineers, Owner's designated representative, or
Owner shall not be construed as supervision of actual construction, or make them responsible
for the safety of all persons; or make them responsible for means, methods, techniques, !

|
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SUMMARY OF WORK

!

( sequences, or procedures of construction selected by the Contractor or his Subcontractors; or
make them responsible for safety programs and precautions incident to the Work, or for the

,

safe access, visit, use, Work, travel or occupancy of any person. !

2.2 Eauipment Installation

2.2.1 Contractor shall furnish all materials in Contract to meet all requirements of Contract
Documents and applicable codes.

2.3 Chanceovers and Continuity of Services #

2.3.1 Make all changeovers, tie-ins and removals, etc., of any part of the Work that would affect
the continuity of operation of the adjacent area seriices at times approved by Owner that will
not interfere with the Owner's operations before proceeding. Ilowever, the Contractor may
perform this Work outside of normal working hours if approved by Owner; no extra payment
will be made for resulting overtime expenses.

2.3.2 Make all necessary temporary connections required to permit operation of the building
'

eer.Q:s and/or equipment and remove the connections after need has ceased.

2.3.3 When connecting new facilities, do not shut off any existing Mechanical / Electrical facilities
or services without prior written approval of Owner's Representative.

2.3.4 The Contractor shall not, except in an emergency condition, shutdown any utility without the
expressed permission of the Owner's Representative. Major shutdowns of utilities will be
performed by BP to enable Contractor to perform required work.

(
2.3.5 IN THE EVENT OF AN EMERGENCY Tile CONTRACTOR SHALL NOTIFY BP

IMMEDIATELY

2.3.6 Existing construction not indicated or specified to be removed, replaced or altered, but shown
.

'
on the drawings, is not included in the Work.

2.4 Replacement Repair and Patchine

2.4.1 The Contractor shall replace, repair and patch all surfaces of the ground or any structure
disturbed by his operations and his Work which are intended to remain even if such
operations and work are outside the property lines. Such replacement, repair and patching
shall be with like material and shall restore surfaces as they had previously existed, without
any additional cost to the owner.

,

2.5 Obstacles. Interference. and Coordination

2.5.1 General

a. Plans show general design arrangement. Install work substantially as indicated and
verify exact location and elevations with the Owner's designated representative if there ,

are apparent discrepancies. DO NOT SCALE PLANS. ;

O B:PII722.BP 01010-5 February 1,1994
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SUMMARY OF WORK !
!

b b. Due to small scale of Drawings, it is not possible to indicate all offsets, fitting, |V changes in elevations, interferences, etc. Make necessary changes in the W6rk, 4

equipment locations, etc., after notifying the Owner's Representative and receiving
approval to accommodate the work to encountered obstacles and interferences.

2.6 Fouipment Arrancements
,

!
2.6.1 Since all equipment of equal capacity is not necessarily of same arrangement or size of !

construction, these Plans are prepared on basis of one manufacturer as " design equipment".

2.6.2 If Contractor elects to use specified equipment other than * design equipment" which differs in ,

arrangement, size, etc., he does so subject to follow conditions: {
'

a. Submit detailed drawings indicating proposed installations of equipment and showing
maintenance and service space required.

b. If revised arrangement meets Owner's approval, make all required changes in the work
of all trades at no increase in Contract. Provide larger motors and any additional control
devices, valves, fittings and other miscellaneous equipment required for proper operation
of revised layout, and assume responsibility for proper location of roughing and
connections by other trades. j

c. If revised arrangement does not meet approval, provide equipment which conforms to .;
Contract Drawings and Specifications. ;

2.7 Existine Eauipment. Materials. Fixtures. Etc. |

'

2.7.1 Where existing equipment, piping, fittings, etc. are to be removed, Contractor shall submit
complete list to Owner. All items that Owner wishes to retain shall be delivered to building
storage where directed by Owner. Items that Owner does not wish to retain shall be removed j
from the site and properly disposed at no additional cost to the owner.

2.7.2 Removal handling and disposal of hazardous and/cr radioactive materials shall be in 4

accordance with OSHA, NRC, state and federal regulations. - ;

2.8 Examination of Premises. Drawines. Etc. j

2.8.1 Before Submitting Proposal:

;

a. Examine all Drawings and Specifications relating to Work of all trades to determine
scope and relation to other work. |

b. Examine all existing conditions affecting compliance with Plans and Specifications, by ,

visiting site.

c. Ascertain access to site, available storage and delivery facilities.
'

i
2.8.2 Before commencing Work on Any Phase or in any Area |

!
*a. Verify all governing dimensions at site and/or building.
;

B:Pil722.BP 01010-6 February 1,1994
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'

-

b. Inspect all adjacent work.

c. Identify all underground utilities and location (s) within the Work Area. f
2.8.3 Tender of Proposal Confinns Agreement !

a. All items and conditions referred to herein and/or indicated on accompanying Drawings. ,f

'

b. No consideration of additional monies or time extensions will be granted for alleged
misunderstanding.

2.9 Storace of Material

2.9.1 Storage and stockpiling of material shall be only at location (s) as shown on the Drawings.
Contractor shall promptly notify Owner designated representative if such locations are
inadequate.

2.10 Clean-Up
i
'

2,10.1 Periodic cleaning: The Contractor at all times during the progress of the Work shall keep the
site free from accumulation of waste matter or rubbish and shall confine his apparatus,
materials and operations of his work force to the project limits shown unless approved by
Owner's designated representative. Removal of waste matter or rubbish must be performed
at least once a week. Contractor shall at all times keep access road and public roads clean of

,

mud and construction debris. '

2.10.2 Final clean-up: Upon completion of the work covered by the Contract, the Contractor shall
leave the completed Project ready for use and occupancy without the need of funher cleaning
of any kind and with all Work in new condition and in perfect order. In addition, upon 1

completion of all Work, the Contractor shall remove from the vicinity of the Work all
treatment facilities, buildings, rubbish, unused materials, concrete forms, and other materials
belonging to him or used under his direction during construction. lie shall restore such areas i

affected by the work to their original condition, and, in the event of his failure to do so, the ,

same shall be removed by the Owner at the expense of the Contractor.

2.11 Construction Schedule

2,11.1 Conferences will be held with the Engineer, Owner and Contractor at the start of the project
to agree mutually on a progress schedule which must be diligently followed. See Section
01210 - Preconstruction and Project Meetings and Section 01230 - Construction Schedule.

2.11.2 All required overtime to maintain progress schedule shall be at the Contractor's expense.
,

2.11.3 If in the Owners' judgement, it becomes necessary at any time during construction to
accelerate and/or complete certain areas of the project, the Contractor shall concentrate
efforts and manpower on those designated areas.

.

:

2.11.4 The Contractor shall cornply with his approved schedule, so as not to interfere with normal
operation of Owner occupied areas. -

B:P11722.BP 01010-7 February 1,1994
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( 2.11.5 The Contractor shall cooperate with the Owner and Owner's designated representative in
\ making every reasonable effort to maintain or reduce the Contract time.

2.12 Documents Reovired for Final Paymenj

2.12.1 Prior to fmal payment, and before the issuance of a final certificate for payment in-

accordance with the provisions of the General Conditions, file the following papers with the -

Owner's designated representative.

a. Warranties, Bonds, Service & Maintenance Contracts.

1. Required by the General Conditions and any other extended guarantees stated in the
technical sections of the Specifications. See Section 01700.

.

2. Release or Waiver of Lien.

a. As required by the General Conditions.

3. Project Record Documents,

a. See Section 01700.

4. Notification that Final Punch List work has been completed. '

5. Manufacturers Instruction and Maintenance Manuals.

a. See Section 01700.

--END OF SECTION-- ,

.

h

'
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EXHIBIT 01010-1,
.,

SCHEDULE OF SUBMITTALS
-

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

01010 2.2 Documents required for Prior to final payment
final payment

,

:

!
,

i

}
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SPECIAL CONDITIONS AND PROCEDURES

1.0 GENERAL

1.1 Scope >

1.1.1 Provide procedures, training and equipment needed to carry out work safely and in
accordance with applicable regulatory requiremems.

1.2 Site Conditions

1.2.1 Site on which work is to be performed is an active chemical plant.

1.2.2 Work site contains hazardous and low level radioactive wastes.

1.2.3 Refer to Drawings for project layout and designated project limits.

1.3 Reculations

1.3.1 Comply with BP Chemicals Safety Regulations.

1.3.2 Comply with applicable state, federal, and local regulations.

1.3.3 Comply with NRC regulations for management of low level radioactive waste.

1.4 Submittals
.

F 1.4.1 Submit Radiation Safety Plan and Health and Safety Plan for review by Owner. Include
- drawings and specifications for materials and equipment to control access, monitor workers -

and monitor discharges.

1.4.2 Submit certification that all personnel have completed an acceptable OSHA 29 CFR 1910 40-
hout hazardous waste worker training course.

1.4.3 Submit outline for radiation worker safety course for approval by Owner's Radiation Safety
Officer.

1.4.4 Submit documentation that all personnel have completed Radiation Worker Training per 10
CFR 19 and 20. ;

1.4.5 Refer to Exhibit 01011-1 - Schedule of Submittals.
,

2.0 MATERIALS

2.1 General
;

2.1.1 Provide fencing, gates, signs, and monitoring stations as required to control access and
prevent the spread of surface contamination from the work area.
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SPECIAL CONDITIONS AND PROCEDURES

'

2.1.2 Provide instruments to monitor volatile airborne emissions from work area, including but not -
' " limited to

a. Volatile Organic Compounds (VOCs).

b. Particulates. '

c. Other emissions identified and associated with sludge processing.

2.1.3 Provide Continuous Airbome Monitors (CAMS) in work area to monitor for fugitive .;
radioactively contaminated particles. At least one CAM is to be located downwind of active
work areas at all times. Provide wind direction indicator (Sock) to verify proper location of
CAM.

2.1.4 Provide personnel dosimetry program which includes badging of all personnel who enter the
controlled access zone and invivo counting prior to start of onsite work and safety completion
of onsite service. This will include Contractor and subcontractor personnel as well as BP, '

Dames & Moore and state and federal inspection personnel.

2.1.5 Provide radiation survey meters and shielded frisking booths at all egress points from the *

controlled access zone.

2.1.6 Provide protective clothing and respirators for Contractor, subcontractor, BP, Dames &
Moore and state and federal inspections and BP authorized visitors as required to comply.
with Owner approved llealth & Safety and Radiation Control Plans. All protective clothing
must be disposable. No onsite laundering of clothing will be permitted. Arrange for offsite
disposal of all contaminated waste material. Include cost of disposal in contract price.
Disposal will be in name of Owner and Owner's authorized representative will sign
manifests.

>

'

2.1.7 Provide wipes and counting equipment required to monitor for smearable contamination.

'

3.0 PERSONNEL TRAINING AND MONITORING

3.1 Personnel Training

3.1.1 Radiation worker training shall include at least 16 hours of classroom training and two hours
of practical training. Each worker's knowledge, competency, and understanding of the
following radiation protection areas will be evaluated:

a. Basics of radiation.

'

b Contamination control.

c. Signs and postings.

d. Decontamination.

e. Pctsonnel monitoring and dosimetry, including bioassay.
,

t

. g

,

.
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' SPECIAL CONDITIONS AND PROCEDURES

\ f. Emergency procedures.
'

g. Proper use of protective equipment.

I
3.1.2 All Contractor site personnel shall receive site safety traming.

,

i

3.1.3 Provide all training specified above for Contractor, subcontractor, BP, Dames & Moore and ;

state and federal inspection personnel. Records of training shall be maintained.

3.2 Personnel Monitoring

3.2.1 All Personnel in the Controlled Access Zone must wear dosimetry.
,

3.2.2 All personnel must perform a full body frisk prior to leaving the controlled access zone. '

3.2.3 Provide personnel monitoring for BP, Dames & Moore and state and federal inspection ' !,
personnel.

j
i

3.3 ALARA I

3.3.1 Plan and perform all operations to keep radiation dosages to workers and public as low as
reasonably achievable. 5

4.0 CONFIRMATION SAMPLING

4.1 Sampline Secuence

4.1.1 Perform confirmation sampling when surfaces are excavated to clean level as directed by
Owner.

4.1.2 Provide results of sample analyses to Owner as soon as received.

4.1.3 Provide support to regulatory agency personnel and Contractors to conduct independent ;
confirmation sampling. '

4.1.4 Allow time in schedule for regulatory review of confirmation sampling data. '

a. Ohio EPA Review of Chemical Data - 8 weeks

b. NRC review and confirmation sampling - 6 weeks

4.2 Sampline Recuirements
-

4.2.1 Take and analyze confirmation samples in accordance with Sampling and Analysis Plan
(SAP). s

:

4.2.2 Follow Quality Assurance Plan (QAP) for all simpling, sample transport and analysis.

-END OF SECTION-
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SPECIAL CONDITIONS AND PROCEDURES

EXHIBIT 01011-1
k. SCHEDULE OF SUBMITTALS ,

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

.

'

01011 1.4.1 Radiation Safety Plan 15 days after award of contract .

*

and Health and Safety Plan

01011 1.4.2 40-hr OSHA Haz-waste Prior to individual to start work
Training Cenificates onsite

01011 1.4.3 Radiation Worker Training 15 days after award of contract
Course Outline

01011 1.4.4 Radiation Worker Training Prior to individual to stan work
Certificates onsite

01011 4.1.1 Confirmation Sampling Upon receipt
Results

i

O
.

5

e
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HEALTH AND SAFETY REQUIREMENTS
im-

:( 1.0 GENERAL

1.1 Scot)e

1.1.1 This section of the Specifications describes health and safety requirements and procedures to
be employed during construction of the facilities described herein, and in the Drawings.

'

l.2 Site Conditions

1.2.1 Refer to the Drawmgs for site conditions and project layout.

1.2.2 The Work involves closure of four surface impoundments (ponds) that contain sludges
classified as radioactive and hazardous mixed wastes under the Atomic Energy Act of 1954,
the Low-Level Radioactive Waste Policy Amendments Act of 1985, and the Resource
Conservation and Recovery Act, respectively.

1.2.3 The Bum, Deepwell, and Celite Ponds were used to manage acrylonitrile, acetonitrile and
catalyst-process wastewaters produced pond sludges containing the EPA-listed wastes K011,

|. K013, and K4)l4, as well as low levels of depleted uranium. He V-1 Pond was used to
manage wastewaters generated from Nitriles maintenance activities associated with caustic
wastes. He sludges in this pond thus have a relatively high pH (approximately 12.5). In
addition to these contaminants, low levels of depleted uranium were also found in the V-1 :

Pond during the characterization activities. The contaminated materials present in all four
ponds are classified as radioactive mixed waste. The concentrations of these materials in the
waste and the estimated quantities are presented in Exhibit 01100-1, Summary of Sludge ,'

O Characterization Data.
I

1.3 Regulations

1.3.1 This specification requires compliance with all federal, state, local laws and regulations which
may be apphcable including the Occupational Safety and llealth Act Construction Safety Act ;

as well as Rules, Regulations and Standards of the Secretary of Labor.

1.3.2 ne Contractor shall comply with all of the approved Health and Safety Plan Requirements
for Work at the Site.

1.4 Submitta4
,

1.4.1 The Contractor shall submit to the Owner his Health and Safety Plan for his employees and
Subcontractors engaged in work at the site.

1.4.2 Refer to Exhibit 01100-11, Schedule of Submittals.

1.5 Ouality Control /Assuranc,q

1.5.1 ne Contractor shall maintain and calibrate related Health and Safety equipment and
instrumentation on a routine basis.

.

1.5.2 ne Contractor shall include in its Health and Safety Plan Quality Control / Assurance
procedures for all related Health and Safety equipment and instrumentation.

B:PH722.BP 01100-1 February 1,1994
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IIEALTH AND SAFETY REQUIREMENTS

! 1.5.3 The Contractor shall comply with manufacturers' recommended procedures and frequency for
.

maintenance and calibration of Health and Safety equipment and mstrumentation. ;

|2.0 ljEALTH AND SAFETY PLAN j

2.1 Contractor's Health and Safety Plan
,

2.1.1 The Contractor shall be responsible for the safety of its personnel while onsite, and shall ';
provide a Health and Safety Plan for its employees.and Subcontractors with potential to be '

exposed to hazardous materials or unsafe conditions. The plan shall be prepared and :
'approved by the Owner prior to the initiation of construction activities at the Site and shall

define appropriate personnel protective equipment and safe work procedures to be employed
onsite, and will provide specified onsite individuals with stop work authority. It shall also be '

required that all work be performed in accordance with applicable Federal (i.e., EPA and
OSHA, etc.), State of Ohio, and local government regulations. *

?

2.2 Contractor's Responsibility

2.2.1 It is the Contractor's responsibility to assure that all of its employees and Subcontractors '
,

perform their Work in accordance with the Health and Safety Plan. The Contractor is also
responsible for performing onsite sampling and/or testing necessary to assure the safety of its,
or its Subcontractor's personnel onsite.

2.3 Owner's Health and Safety Plan

2.3.1 Contractor may adopt the attached Health and Safety Plan (Appendix A). If the Contractor
.

chooses to develop his own Health and Safety Plan, the plan shall include, at a minimum, all
,

information presented in the attached Health and Safety Plan and must have Owner's
approval.

-END OF SECTION--

I
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.

.

EXHIBIT 01100-1

SUMMARY OF SLUDGE CIIARACTERIZATION DATA
,

V-1 CELITE BURN DEEPWELL
CONSTITUENT. APPENDIX IX POND POND POND POND

Metal *

Arsenic 1.0 4.5 2.8 3.2
Barium 65 44 28 59
Cadmium 0.9 0.9 0.8 0.5
Chromium 27 32 40 11.7

'Izad 10.5 8.9 8.1 3.8
Mercury 0.14 0.15 0.05 0.6
Selenium 0.4 0.9 0.6 < 0.3
Silver 1.3 1.1 2.0 1.2

b

Organic
1,1,1-Trichloroethane 5.2 ND ND 1.7
Trichloroethylene ND ND 7.8 D
Tetrachloroethylene ND ND ND 1.4 .

Methyl Ethyl Ketone 4.9 D D ND -

O Acetone 2.8 D D D
Bromomethane ND ND 2.0 D
Bromoform ND ND ND ND
Chloroform ND D ND ND -'

1,1-Dichloroethylene 4.9 ND ND D
Methylene Chloride ND D D ND
Benzene ND ND D ND
Toluene ND ND D ND
Ethyl Benzene ND ND D ND
Acetonitrile 110 6.5 26.8 19.7
Acrylonitrile ND 8.0 ND 4.0
Pyridine ND 7.5 57 26
Methyl Pyridine ND ND D ND
Methyl Naphthalene ND 0.5 D ND
Phenol ND ND D ND
o-Creso! ND ND D ND
P+ M-Cresol ND ND D ND

Inorganic
Total Cyanide 186 621 1695 3148

All Results Expressed in mg/kg wet weight
D = Compound Detected Below Quantitation Level

ND = Not detected

..
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11EALTil AND SAFETY REQUIREMENTS

EXHIBIT 01100-1 (Continued)

ACTIVITIES OF WASTE
,

Egns Activities in Studce (Ci) Activities in Soil (Ci) Total Curie _s

Deepwell 0.81 0.20 1.01
(V-1, Celite, and Deepwell Sludges)

,

Burn 2.09 0.12 2.21

Celite 0.00 0.72 0.72
(V-1 and Celite Soils)

V-1 0.00 0.00 0.00

..

..

O

I

P

P

B:PII722.BP E-01100.II February 1,1994
.

. - - .- a



_ _ _ . . -. - ~. -

HEALTH AND SAFETY REQUIREMENTS -

EXHIBIT 0110011
SCHEDULE OF SUBMITTALS

l
SPECIFICATION

SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

01100 2.1.1 Health and Safety Plan 7 days following award of contract

.

..

9

O

,

t

i
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i SECTION 01200m)
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SECTION PAGE
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.
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2.1 Construction Mobilization . . . . . .. . ... .. . ......... 1 '

2.2 Schedules .1. . . . ... .. . ... ...
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PROJECT COORDINATION
. , .

.

1.0 GENERAL

1.1 Scope

1.1.1 This section of the Specifications defines requirements for project coordination.

1.2 Site Conditions

1.2.1 Refer to the Drawings for site conditions and pmject layout.

1.3 Regulations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city,
county or state in which the plant is located, the Federal Government, or other
regulatory agency shall apply. Where this specification is more stringent than, and does
not conflict with such regulations, ordinances, statues or codes, this specification shall
govem.

2.0 CONSTRUCTION MOBILIZATION AND SCHEDULES

2.1 Construction Mobilization

2.1.1 Allocation of areas for Contractor's field offices and storage areas shall be made in
accordance with instructions from the Owner or Owner's designated representative.

2.1.2 The work shall be executed at such time and in such a way as to cause the least
inconvenience to the Owner, and with proper consideration for the rights of other-

Contractors in the area. He Contractor will be solely responsible for the coordination
of schedules for each of his Subcontractors and the Owner shall approve all schedules.

2.1.3 Procedures for project communication shall be established by the Owner and shall be
followed at all times.

2.2 Schedules

2.2.1 ne Contractor shall review the project schedule with the Owner and is required to
promptly furnish the Owner with such data as may be requested and incorporate
required revisions.

2.2.2 The Contractor's approved Project Schedule shall be the basis for the dates for starting
and completing the work for the entire Project. It shall be the duty of the Contractor to
conform to the approved schedule and to arrange his work in such a manner that it will
be installed within the time limits indicated.

2.2.3 The Contractor is required by vinue of this Contract to take whatever steps are
necessary and to cooperate in every way possible with the other Contractors in order to
maintain the schedule and the scheduled completion date. No additional compensation
will be considered for such action and consideration.

B:Pil722.BP 01200-1 February 1,1994
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PROJECT COORDINATION
-

i
,

2.2.4 The Contractor shall coordinate his letting of subcontracts, material purchases, delivery
-

;

of materials, sequence of operations, etc., to conform to the schedule and shall furnish
proof as required by the Owner or Owner's Designated Representative. ;

2.2.5 Use of individual subcontractors are subject to BP approval prior to subcontractor
arriving at plant site.

,

--END OF SECTION-
,
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PRECONSTRUCTION AND PROJECT MEETINGS
r
*

SECTION 01210- U_-:
y

,
'

JNDEX

SECTION PAGE

1.0 GENERAL ...I. ... . .. .. ....... ..... .... .. . . . ......,

1.1 Scope . ....I.. .. . ..... .. . . ... .. . ... .

1.2 Site Conditions .....I. . . . . . .... ... .......

2.0 MEETINGS ..I ;. . . .. . .. . . . . . ...... . .

2.1 Preconstruction Meetings . . ......I.. . . . . ....... . .

2.2 Progress Meetings .. 2. . .. ... . . .. ...... .. . .. .
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PRECONSTRUCTION AND PROJECT MEETINGS

- 1.0 GENERAL

|1.1 Scotie
i

1.1.1 The Owner will schedule and administer preconstruction meeting, periodic progress
meetings, and specially called meetings throughout the programs of the work.

a. Prepare agenda for meetings.

b. Make physical arrangements for meetings.

c. Preside at meetings.

d. Record the minutes; include all significant proceedings and decisions.

Duplicate and distribute copies of minutes within three working days after eachc.
meeting.

1. To all panicipants in the meeting.

2. To all panies affected by decisions made at the meeting.

1.1.2 Representatives of Contractor, subcontractors and suppliers attending the meetings shall
be qualified and authorized to act on behalf of the entity each represents.

p 1.2 Site Conditions

\d
1.2.1 Owner will identify and provide a central location for preconstruction and project

meetings.
,

1.2.2 Preconstruction and project meetings will be held at BP's Lima, Ohio plant. '

2.0 MEETINGS

2.1 Preconstruction Meetines

i
2.1.1 ne Contractor shall schedule meetings within fifteen (15) days after date of Notice to

Proceed.

2.1.2 Location: BP, Lima, Ohio.
,

2.1.3 Attendance:

a. Owner |
|

b. Owner's Designated Representative

c. Contractor

d. Major subcontractors

.r
( B:PH722.BP 01210-1 Febmary 1,1994
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PRECONSTRUCTION AND PROJECT MEETINGS
..

t
'

e. Major suppliers
,

f. Contractor safety representative

2.2 Progress Meetings
,

2.2. I' Schedule regular periodic meetings on the site, not less than once every two weeks
throughout the Construction period.

2.2.2 Attendance:

a. Owmer

b. Owner's designated representative

c. Contractor .

d. Subcontractors as appropriate to the agenda

e. Suppliers as appropriate to the agenda

f. Contractor's safety representative

2.2.3 Minimum Agendum:

Acknowledge approval of minutes of previous meeting T wommended changes,a.

b. Review percentage of work to be in place by next meeting.
"

Review of work progress since previous meeting.c.
,

d. Field observations, problems, conflicts. ,

e. Problems which impede construction schedule.

f. Review of off-site fabrication and delivery schedules,

g. Corrective measures and procedures to regain projected schedule. +

h. Revisions to construction schedule.

i. Plan progress, schedule, during succeeding work periods.
;

J. Coordination of schedules. >

;

k. Review submittal schedules; expedite as required.
I

1. Maintenance of quality standards.

B:PH722.BP 01210-2 February 1,1994 |
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PRECONSTRUCTION AND PROJECT MEETINGS

-

m. Review status of all issued proposal requests and change orders. ;

n. Review proposed changes for: a

1. Effect on construction schedule and on completion date.

2. Effect on other contracts of the Project.

o. Other business,

2.2.4 All decisions, instructions, and interpretations given by the Owner or his designated
representative at these meetings shall be binding and conclusive on the Contractor.

,

-END OF SECTION--

i

;

,

;

,

.

1

.
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SUBMITTALS
A

SECTION 01220
.

INDEX

SEQTION PAGE ,

1.0 GENERAL. ...!. .. .. . .. . ... . . . .. ..... .. ..
,

t

1.1 Scope . .... 1. .. . . . .. .. ... . .. .. ... ..

1.2 Submittals ......I. .. . . . . .. . . . ... . . . . . .

2.0 SUBMITTAL TYPES . .1. . . . . . , . . . . . . . . .

2.1 Submittals Required with Bid . . .. . .... . ... . . ..... .1
2.2 Shop Drawings . . .. . .. .. . . . .... .. .. . . ... 2
2.3 Product Data .2.. .. .... . . . .... . ... ......

2.4 Samples ..... 2. ... ... ... ..... ... .... . . . . . .....

2.5 Manufacturer's lastructions .2. . .. .. . .. .. .. ..

2.6 Manufacturer's Certificates ....... 3. . . . ... .. . ..... .

3.0 METilOD OF SUBMITTAL . .3. . . ..... .. . . .. .

3.1 Schedule of Submittals . .. . .. . ... . . . . . .. . . .3
3.2 Procedure for Making Submittals . .3. . . . . ... . .. ..

.

E
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SUBMITTALS
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x ,1

L)? GENERAL .i

1.1 Scot >e

1.1.1_ This'section provides instructions, method, and schedule for submittals required during
construction of the Work. This section includes:

a. Submittals required with bid.

b. Shop drawings.

c. Product data.

d. Samples.

e. Manufacturers instructions.

f. Manufacturers cenificates.

g. Schedule of submittals.
,

b. Procedure for making submittals. ';

Submittals >

1.2.1 Refer to Exhibit 01220-1 for Master Schedule of Submittals.

) SUBMITTAL TYPES

".:.1 Submittals Reauired with Bid

2.1.1 Concurrent with submission of bids, bidders shall be required to include a detailed description
of the proposed methods and sequence of operation. The proposed work description shall
include the following items as a minimum:

a. Proposed sequence of construction.

b. Proposed stabilization / solidification equipment and any noted deviation from specified
methods.

c. Sludge removal equipment and methods.

d. Decontamination procedures, equipment and control.

c. Proposed construction schedule.
c

!.
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SUBMITTALS
W
U. :

2.1.2 Each of the above items are needed to evaluate bids. Additionally, as specified elsewhere
herein, materials, quantifies and tnethods, proposed by the Contractor, shall be subject to the ,

approval of the Owner. Approval or acceptance of the Contractor's proposed method of
operation by the Owner does not constitute any assumed liability on the part of the Owner,
Owner's designated representative, or engineer. The Contractor shall remain solely

'responsible for all acts or omissions.

2.2 Shop Drawines
2

2.2.1 Submit the number of opaque reproductions which Contractor requires plus three (3) which
will be retained by the Owner.

2.2.2 After review, reproduce and distribute in accordance with Section 01220 and Section 01700.

2.3 Product Data

2.3.1 Submit the number of copies which the Contractor requires, plus three (3) copies which will
be retained by the Owner.

2.3.2 Mark each copy to identify applicable products, models, options and other data. Supplement
manufacturers' standard data to provide information unique to this project.

2.3.3 After review, distribute in accordance with Section 01220 and Section 01700.

2.4 Samples

2.4.1 Submit samples to illustrate functional and aesthetic characteristics of the Product, with
integral parts and attachment devices as required. Coordinate sample submittals for y

interfacing work.

2.4.2 Include identification on each sample with full Project information.

2.4.3 Submit the number or samples specified in individual specification Sections; one of which -

will be retained by the Owner.

2.4.4 Reviewed samples which may be used in the Work are indicated in individual specification
sections. 1

2.5 Manufacturer's Instructions

2.5.1 When specified in individual specification sections, submit manufacturers' printed instructions j

for delivery, storage, assembly, installation, adjusting and finishing, in quantities specified
for Product Data. )

!

2.5.2 Identify conflicts between manufacturers' instructions and the Contract Documents.

- B:Pil722.BP Oi220-2 February 1,1994
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SUBMITTALS

2.6 Manufacturer's Cenificates |

2.6.1 When specified in individual specification sections, submit manufacturers' certificate of
compliance to the Owner for review in quantities specified for Product Data.

2.6.2 Indicate whether the material or product conforms to, or exceeds, specified requirements.
Submit supponing reference data, affidavits, and certifications as appropriate.

,

2.6.3 Certificates may be recent or previous test results on material or products, but must be i

acceptable to the Owner.

3.0 METHOD OF SUBMITTAL

3.1 Schedule of Submittals

3.1.1 A schedule listing the submittals to be made under this Contract is shown on Exhibit 01220-I,
Master Schedule of Submittals. Submittals which are to be made for approval show the
approvals required. Where no approval requirements are shown, the submittal is for record
purposes only. 4

3.2 Procedure for Making Sutmittals

3.2.1 Make all submittals under a numbered transmittal form or letter which includes applicable
drawing and/or specification reference and a description of the submittal. |

3.2.2 All submittals are to be made in triplicate. Original cover sheet, bearing the original ,

signature of an individual authorized to sign for Contractor is to be printed on white paper, '

Copies of the cover sheet are to be printed on yellow paper.
?

3.2.3 The submittal number is to be shown on the form.

3.2.4 Where multiple sequential submittals are to be made under to same number (i.e., schedules
or manufacturer data) a sequential letter extension is to be added (i.e., 6.A,14.BB, etc.).

3.2.5 Use multi-letter extensions (i.e., AXE) if necessary.
|

3.2.6 Identify Project Title, Contractor, Subcontractor or supplier; pertinent drawing sheet and i
detail number (s), and specification section number, as appropriate. ;

3.2.7 Apply Contractor's stamp, signed or initialled certifying that review, verification of products |
required, field dimensions adjacent construction Work and coordination of information, is in 1

accordance with the requirements of the Work and Contract Documents. Each sheet of shop
drawings must bear such stamp and signature.

3.2.8 Schedule submittals to expedite the Project and deliver to Owner at job site. Coordinate
submission of related items. Allow at least ten (10) working days for review of submittals or
any substitutions or alternatives.

3.2.8 Identify variations from Contract Documents and product or system limitations which may be
j

detrimental to successful performance of the completed Work.

/ B:PH722.BP 01220-3 February 1,1994
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SUBMITTALS :

.4.2.9 Provide space for Contractor and Engineer review stamps.

~ 3.2.10 Revise and resubmit submittals as required; identify all changes made since previous
submittal. *,

!
*

3.2.11 Distribute copies of reviewed submittals to concerned parties. Instruct parties to promptly .'
report any inability to comply with provisions.

{

-END OF SECTION--
,
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CONSTRUCTION SCHEDULE

(3
>/ SECTION 01230d

\__
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CONSTRUCTION SCHEDULE ,

1.0 GENERAL

1.1 Scope

1.1.1 Within 15 days after award of contract, the Contractor shall prepare and submit to the Owner
estimated construction progress schedules for the entire Work, with subschedules of related
activities which are essential to the progress of the Work. ?

1.1.2 Submit revised progress schedules periodically and when requested to do so by Owner.

1.2 Site Conditions .

1.2.1 See construction drawings for project layout.

1.3 Regulations i

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or
state in which the plan is located, the Federal Government, or other regulatory agency shall ,

apply. Where this specification is more stringent than, and does not conflict with such I

regulations, ordinances, statues or codes, this specification shall govern. '

l.4 Submittals

1.4.1 Submit initial Construction Progress Schedules within fifteen (15) calendar days after award
of Contract.

a. He Owner will review schedules and return review copy within ten (10) days after '

receipt.
,

i
b. If required, resubmit within seven (7) days after seturn of review copy.

1.4.2 Submit progress revision schedules to accompany each application for payment.

1.4.3 Refer to Exhibit 01230-1 for Schedule of Submittals.

2.0 SCIIEDULES

2.1 Form of Schedules

2.1.1 Prepare Network Analysis system,'or prepare schedules in the form of a horizontal bar chart. !

a. Provide separate horizontal bar for each trade or operation,

b. Ilorizontal time scale: Identify the first work day of each week.

c. Scale and spacing: To allow space for notations and future revisions.

2.1.2 Format of listings: ne chronological order of the start of each item of work.

2.1.3 Identification of listings: By specification section numbers.

B:PII722.BP 01230-1 February 1,1994
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CONSTRUCTION SCilED11LE ,

2.2 @truction Proeress Schedujs

2.2.1 Show the complete sequence of construction by activity.

2.2.2 Show the dates for the beginning, and completion of, each major element of construction.
Specifically list:

a. Mobilization and site preparation.

b. Construct storm water control system.
,

*

c. Construction of V-1 Cell.
!

d. Processing of sludges and placement into the V-1 Cell.

c. Soil removal from Deepwell and Burn Ponds.

f. Radiological release survey of Burn and Deepwell Ponds. ,

,

g. Construction of Burn Pond Cell.
!
ih. Placement of stockpiled soil from V-1 Cell and Celite Pond area.

i. Complete soil removal from Celite Pond Area. ;

!

j. Perform radiological release survey of Celite Pond area. 6

i

k. Construct Celite Cell.
t

i
1. Remove stockpiled soil from V-1 and Burn Pond Cells and placement into Celite Cell.

m. Installation of caps on three cells. |
!

n. Install, calibrate, and test teachate detection system instrumentation.
7

:

o. Project completion, demobilization and close-out.
.

2.2.3 Show projected percentages of completion for each item, as of the first day of each month. 1

'
3.0 PROGRESS REVISIONS AND DISTRIBUTIONS

i

3.1 Procress Revision
,

3.1.1 Indicate progress of each activity to date of submission.

3.1.2 Show changes occurring since previous submission of schedule:

a. Major changes in scope.
,

b. Activities modified since previous submiss on. ;

.
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CONSTRUCTION SCHEDULE

/ I

c. Revised projections of progress and completion. !

o. Other identifiable changes.

3.1.3 Provide a narrative report as needed to define:
.

.:

a. Problem areas, anticipated delays, and the impact on the schedule.

b. Corrective action recommended, ad its effect. '

,

c. The effect of changes on schedules of other prime contractors. .|
1

3.2 Distribution

3.2.1 Distribute copies of the reviewed schedules to:

'

a. Job site file.

b. Subcontractors.
,

c. Other concerned parties.

3.2.2 Instruct recipients to report to the Contractor, in writing, any problems anticipated by the
projections of the schedule. .

, I
.

-END OF SECTION- ;

,
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EX111 BIT 01230-I ;

SCIIEDULE OF SUBMITTALS
'

:

I

SPECIFICATION -f
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCIIEDULE ;

01230 1.4.1 Construction Progress Schedule Fifteen (15) days after award of !

Contract

t

01230 1.4.2 Progress Revision Schedules Submit with each application for
payment ;

i
!

!

!

,

4

&

R

:

:

. |',

+

:
!

!

!

i
i
i

i
i
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i
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i
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CODES AND REGULATORY REQUIREMENTS
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( . SECTION 01300
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CODES AND REGULATORY REQUIREMENTS

(
l.0 GENER.J.L

1.1 Scope

1.1.1 'lllis section covers regulatory requirements for conducting work described in the
Specifications. If there is a conflict between applicable regulations and either the
requirements specified in other sections of these specifications or between different
regulations the more stringent requirement shall apply.

2.0 CODES AND FEGULATORY REQUIREMENTS
,

2.1 References *

2.1.1 Technical requirements contained in the following regulations, guidelines, and codes form a -
part of these Specifications.

a. Federal Regulations.

1. 10 CFR 20 - Standards for Protection Against Radiation.

2. 10 CFR 19 - Notices, Instructions, and Reports to Workers.

3. 10 CFR 71 - Packaging and Transportation of Radioactive Material.

O 4. 29 CFR 1910 and 29 CFR 1926 - Occupational Safety and licalth Standards
(OSHA).

5. 40 CFR 61 - National Emission Standards for llazardous Air Pollutants.

6. 40 CFR 112 Oil Pollution Prevention. j

7. 40 CFR 122 - Permitting Requirements for Land Disposal Facilities.

8. 40 CFR 124 - Procedures for Decision-Making.
;

9. 40 CFR 260 - Hazardous Waste Management System: General.
.

10. 40 CFR 261 - Identification and Listing of llazardous Waste.
,

11. 40 CFR 262 - Standards for Oenerators of Hazardous Wastes.
,

i

12. 40 CFR 263 - Standards for Transporters of Hazardous Wastes. i

13. 40 CFR 264 - Standards for Owners, and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities.

14. 40 CFR 265 - Interim Status Standards for Owners and Operators of Hazardous ;

Waste Treatment, Storage, and Disposal Facilities.

,

B:Pfl722.BP 01300-1 February 1,1994
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CODES AND REGULATORY REQUIREMENTS
p .

Q 15. 40 FR 267 - Interim Status Standards for Owners and Operators of New Hazardous
Waste Land Disposal Facilities.

16. 40 CFR 270 - Regulations for Federal Administered Hazardous Waste Permit
Programs.

F

17. 40 CFR 271 - Requirements for Authorization of State Hazardous Waste Programs. ,

18, 40 CFR 171-179 -' Hazardous materials Transportation Regulations.

b. Congressional Acts.

1. AEA - Atomic Energy Act

2. CAA - Clean Air Act

'

3. CERCLA - Comprehensive Environmental Response, Compensation, and Liability
Act.

4. CWA - Clean Water Restoration Act.

5. FWPCA - Federal Water Pollution Control Act.

6. LLRWPAA - low-Level Radioactive Waste Policy Amendments Act

7. NEPA - National Environmental Policy Act.

8. RCRA - Resource Conservation and Recovery Act.

9. SDWA - Safe Drinking Water Act.
,

10. TSCA - Toxic Substance Control Act.
>

11. WQA - Water Quality Act.
.

!

2.1.2 Reference codes and standards: This section lists the reference standards and codes cited in *

these criteria.

a. AAMA - American Architectural Manufacturer's Association.

l '

- b. AASHTO - American Association of State Highway and Transportation Officials.
t

c. ACGIH - American Conference of Governmental Industrial Hygienists,

'

d. ACI - American Concrete Institute.
r
,

c. ACSM - American Congress on Surveying And Mapping.

'

f. AISC - American Institute of Steel Construction.

,
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CODES AND REGULATORY REQUIREMENTS
. :

Y AISI - American Iron and Steel Institute.g.
,

h. AMCA - Air Movement and Control Association.

i .' ANS - American Nuclear Society.
..

|

fj. ANSI - American National Standards Institute.

k. ASCE - American Society of Civil Engineers.
i

1. ASME - American Society of Mechanical Engineers.
;

m. ASTM - American Society for Testing and Materials.
i

n. AWS - American Welding Society.

o. AWWA - American Water Works Association.
,

,

p. BOCA - Building Officials and Code Administrators International, Inc.

'

q. IEEE - Institute of Electrical and Electronic Engineers.

r. NBS - National Bureau of Standards. ,

s. NCMA - National Concrete Masonry Association.
,

t. NEMA - National Electrical Manufacturers Association. j

u. NFPA - National Fire Protection Association. i

v. PCA - Portland Cement Association.
|

w. PCI - Prestressed Concrete Institute. ,

!

.lx. UL - Underwriters laboratories.
.|

y. WRC - Water Resources Council, Ilydrology Committee. |

z. NRC - Nuclear Regulatory Commission. .'

aa. USEPA - United States Environmental Protection Agency.

:1

--END OF SECTION-- ,
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DEFINITIONS AND STANDARDS
,

*

1.0 GENERAL

1.1 Scopq

1.1.1 nis section defines terms, abbreviations, and responsibilities found in these Specifications.

I
1.2 Definitions of Terms

1.2.1 BPC (dwner)

a. BP Chemicals, Inc., Lima, Ohio

1.2.2 Completion

Full and exact compliance and conformity with the provisions and requirements,a.

expressed or implied, in the Specifications and Plans, including all duly authorized
amendments, revisions, corrections, or additions.

1.2.3 Contract ,

a. The Contract Documents consisting of Notice to Bidders, Information for Bidders,
General Requirements, Scope of Work, the Bid Form, Technical Specifications, the
Cont.act Agreement, Bonds insurance, and the Drawings, including all addenda and
modifications thereof incorp ated in the Documents before execution as well as change 'r
orders agreed to after executwn. Rese Documents form the Contract.

1.2.4 Contractor

Person, firm, or corporation with whom the Contract is made by the Owner anda.
mentioned as such in the Contract Agreement. Contractor applies to the signing ,

Contractor or his authorized representative.

1.2.5 Contractor Support Area ,

He delineated extent of the project operations used for the placement of contractora.
temporary office facilities, storage, equipment and material laydown areas as specified on
the Drawings.

1.2.6 Project Limits (Controlled Access Zone)

He delineated extent of the Work Area in which the handling of contaminated soils,
-

a.
sludge, debris, and other materials will be restricted to. Access to these zones is to be ,

restricted to authorized persons as required in specifications.
,

1.2.7 Decontamination Area

De delineated extent of the project operations used for the staging of personnela.
decontamination equipment and staging area as shown on the Drawings.

g B:Pil722.BP 01310-1 February 1,1994
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DEFINITIONS AND STANDARDS

1.2.8 Electrical Equipment

a. Any equipment operated by or which generates or transmits electrical curre.'It.
'

l.2.9 Engineer

a. Person or firm who prepared the designs and contract documents and is identified in the
Contract Agreement.

1.2.10 EPA *

a. United States Environmental Protection Agency. '

1.2.11 Material or Materials*

a. All materials, supplies, and equipment to be used in the work.

1.2.12 NRC
.

a. Nuclear Regulatory Commission.
t

1.2.13 OEPA

a. Ohio Environmental Protection Agency. !

g 1.2.14 Owner ;

a. Person, firm, or corporation identified as such in the Contractor Agreement (BP |
#

Chemicals).

1.2.15 Project Work Site
'!

'

a. The various work areas as described and as shown on the plans.

1.2.16 Release
,

a. Any spilling, leaking, emitting, discharging, escaping, leaching or disposing of materials |
into the groundwater, surface water or subsurface soils. [

1.2.17 Release Detection

Ia. Determining whether a release of a regulated substance has occurred from the pond

,

systems into the environment. :!

:

1.2.18 Subcontractor i
:

a. As employed herein, includes only those having a direct contract with the Contractor and'.
includes one who furnishes material worked to a specification design according to the '

Plans or Specifications of this work, but does not include one who snerely furnishes
material not so worked.

( B:PII722.BP 01310-2 February 1,1994
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DEFINITIONS AND STANDARDS
,

,

1.2.19 Law or Regulations
,

,

a. The law of the place of work shall govern the construction c; this Contract. !
i

1.2.20 Time Limits
,

a. Time limits stated in the Contract Documents are for completion of the Work as
specified.

,

1.2.21 Work f
I

a. As used herein, refers to work at site of Project, as that normally done at the location of ;
the Project, and includes all plant, labor, materials, and supplies proper for or incidental !

to the carrying out and completion of this Contract. The term * work performed" shall
be construed to include material delivered to and suitably stored at the Project site. 3

>

1.2.22 Work Areas

a. The area delineated on the drawings inside of which the Contractor shall be allowed to
conduct operations and shall be within the project limits (Controlled Access Zone). t

1.2.23 Written Notice

a. Written notice shall be deemed to have been duly served if delivered in person to the
individual or to a member of the firm or to an officer of the corporation for whom it is .
intended, or if delivetrd at or sent by registered mail to the last business address known
to him who gives notice, or if delivered to the Contractor's Superintendent at the site of I:

work. .-,

!

--END OF SECTION- '

;

I
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CONTRACTOR QUALITY CONTROLS
.p -
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|
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CONTRACTOR QUALITY CONTROLS

1,0 GENERAL

1.1 Scotie '

1.1.1 This section desenbes the basic quality standards required by the Contractor in the
,

performance of this specification. These standards are consistent with good commercial
business and workmanship practices in the performance of all work for the Owmer.

1.2 Site Conditions

1.2.1 Refer to the Drawings for site conditions and project layout.

1.3 Reculations

1.3.1 Dis specification requires compliance with all federal, state, local laws and regulations
which may be applicable. -

,

1.4 Submittals

1.4.1 he Contractor shall submit a Daily Contractor Quality Control (DCQC) Repon. The
DCQC Report shall contain at a minimum the following: location of work; weather
information; work performed; specific inspections performed and results; problems
identified; QC problems and corrective actions (if any); verbal or written instructions
from the Owner for retesting; samples collected, type of test performed, personnel
involved, and results of tests; calibration documentation: Contractor's cenification.

1.4.2 At the completion of the contract, the Contractor shall submit to the Owner finalized as-
built drawings and specifications noting any approved deviations or specific construction
details not indicated on the original project drawings or specifications.

1.4.3 At the conclusion of the project, the Contractor shall submit a final Quality Control
Project Summary Repon. De report shall outline the practices employed, any
problems encountered, and DCQC corrective actions taken. A summary of the DCQC
Repons and discussion of significant data as related to project scope shall be included.

{
The final Quality Control Project Summary Repon shall be submitted to and approved
by the Owner before issuance of final payment.

>

2.0 PROJECT OUALITY ASSURANCE /OUALITY CONTROL PLAN

2.1 General

2.1.1 The Contractor shall monitor quality control over suppliers, manufacturers, products,
services, site conditions, drawings, construction documents, and workmanship to
produce work as specified in the Project QA/QC Plan.

2.1.2 he Contractor shall comply with specified standards as a minimum quality for the
work except when more stringent tolerances, codes, or specified requirements indicate
higher standards or more precise workmanship.

PII722.BP 01400-1 February 1,1994
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CONTRACTOR QUALITY CONTROLS
-

2.1.3 The Contractor shall ensure that the work is performed by persons qualified to produce -
workmanship of specified quality,

s

-END OF SECTION--
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. CONTRACTOR QUALITY CONTROLS ,

_ - EXil! BIT 01400-1
,

SCllEDULE OF SUBMITTALS

!

SPECIFICATION
SECTION AND PARAGRAPli SU11MITTAL TITLE SUBMITTAL SCliEDULE

;

01400 1.4.1 Daily Contractor QC Report On a daily basis .i

01400 1.4.2 Finalized As-Built Drawings Completion of contract *

i
01400 1.4.3 Final QC Project Summary Completion of project |

Report

.

L

'
6

O >

.

+

:

:

I
r
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,

i
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DISSEMINATION OF PROJECT INFORM ATION

) SECTION 01500

INDEX
;
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3.0 GROUNDS FOR DISMISSAL . .2. . . . . . . . ... ,

3.1 Conditions . .2. . . .. .. . . .

,

;
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DISSEMINATION OF PROJECT INFORMATION |
/"S '

1.0 GENERAL
;
+

.

1.1. Scope

1.1.1 This section covers mandatory requirements concerning release of project information.

1.1.2 All Contractor personnel, subcontractor personnel, and suppliers shall be made aware of the
.

requirements of this section.
;

'

1.2 Site Conditions
;

1.2.1 Refer to Section 01011 - Special Conditions and Procedures and Drawings for project layout
and conditions.

1.3 Regulations
!

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or
state in which the plant is located, the Federal Government, or other regulatory agency shall
apply. Where this specification is more stringent than, and does not conflict with such

,

regulations, ordinances, statues or codes, this specification shall govern.
,

2.0 DISSEMINATION OF PROJECT INFORMATION

2.1 Role of the Owner

2.1.1 The Owner will be the sole party responsible for disseminating project information to the
%- public or regulatory agency.

2.1.2 Any substantive question shall be referred to the Owner. *

2.2 Role of the Contractor
'

2.2.1 The nature of the work may require the Contractor to come into contact with the general =

public who live near the worksite. *

2.2.2 It is not the intent to prohibit the Contractor from establishing a rapport with those affected
by the project, but rather to prevent misunderstandings or false expectations.

2.2.3 - In particular, the following data is to be considered confidential and shali not be released by
anyone except the Owner: f

a. Scope of project.

b. Location and results of any testing.
,

i
c. Schedule of operations. t

:

d. Changes to the Contract. !

B:PII722.BP 01500-1 February 1,1994 -
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DISSEMINATION OF PROJECT INFORM ATION

O
e. Any hazard or risk assessment.

f. The rationale or requirements of the Prject.

2.2.4 Any substantive question shall be referre.1 to the Owner.

3.0 GROUNDS FOR DISMISSAL

3,1 Conditions

3.1.1 The Contractor shall instruct the appropriate personnel of the serious nature of releasing this
information to the Public. Release of this information may be grounds for dismissal from the
Project.

--END OF SECTION-

O

or,im.eP el. 2 geh _ ,,. ,,,4



m J.

' , TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
O
V SECTION 01510

INDEX

SECTION PAGE

1.0 GENERAL. .....!. .... ... .. . . . . . ........ ..

1.1 Scope. ...I.. . .. . ..... . ... .. . . . .. . . ..

1.2 Site Conditions ..I. . ..... .. .. .... . ..

1.3 Regulations . I.. . .. . . .... .. .... ..... .....

1.4 Submittals . .1. .. ..... . . ... . . .. . .. ..

2.0 M AT]iR. IALS .
'

. . .. .. . .. .. ... . . . ............ . .I

2.1 General .... 1.. ... ....... .. . ... . ... . . ... . ...

2.2 Temporary First Aid Facilities ...I. . . . . . . ..

2.3 Temporary Fire Protection .......I. .. . .. . . .. . .... .. .

2.4 Construction Aids . . .... 2. . . . . . ... ... ... .

2.5 Guardrails and earricades .....-.2.. . ... .. . . , ..

2.6 Access Roads and Parking Areas ... 2. . . . . ....... +

2.7 Project Identification and Signs .... 2. . . .... . . . .

2.8 Field Offices and Sheds .2
'

.... . .. ... .. .. . ... . ... .

3.0 CONSTRUCTION OF TEMPORARY FACILITIES AND CONTROL . .3. . ... .. .

3.1 Preparation .... 3. . . . ........... ...... .. .. .... .

3.2 Occupation of Site .3. .. . .... . . .... . . ...... . .. ..

3.3 Utilities ..... 3...... .. . .. . . .. .. .. . . .. .

3.4 Erosion and Sediment Control . . . . .4.. ... ... . . . . .. ....

3.5 Air Emissions .... 4. . .. . ...... .. ... . .. . ... .

3.6 Other Requirements .... 4. . , . .. .. . .. ... ...

3.7 Removal of Temporary Facilities and Controls .4.... .. .. , ... ... ...

1

hEXIIIBIT

01510-1 Schedule of Submittals . . . . E-01510-1. .. ........ . . .... .. .... .

,

f

.

.

I

lO e-ee e>5>~ re-x i. e4



.. . > _ . _ - - _ _ _ ~ _ . _ . . _ _ _ . . _. -

,

s |

TEMPORARY CONSTRUCTION FACILITIES AND CONTROL.S |

k'0 1

GENERAL -|.

;

1.1 Scone

1.1.1 Furnish, install and maintain temporary facilities and controls required for construction, and
remove on completion of Work. !

i

1.2 Site Conditigns !
i

'I1 2.1 Refer to construction drawings for site conditions and project layout.

1.3 Reculations [

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or |

state in which the plan is located, the Federal Government, or other regulatory agency shall !

apply. Where this specification is more stringent than, and does not conflict with such '

regulations, ordinances, statues or codes, this specification shall govern.

1.3.2 Comply with owner's regulations and requirements.

1.4 SubmittA

1.4.1 Submit required permits and licenses to Owner prior to construction of Work.
. . ,

1.4 2 Refer to Exhibit 01510-1, Schedule of Submittals.

2.0 MATERIALS

2.1 General

2.1.1 Materials may be new or used, but must not violate requirements of applicable codes,
standards, or the contract specifications.

2.2 Temporary First Aid Facilities ;

i

2.2.1 Provide first aid equipment and supplies, with qualified personnel continuously available to
render first aid at the site.

.

2.2.2 Provide a sign, posted at the telephone, listing the telephone numbers for emergency i

medical services: Physicians, ambulance services and hospitals. |

- 2.3 Temporary Fire Protection

2.3.1 Provide a fire protection and prevention program for employees and permnnel at the ' site; . |
and provide and maintain fire extinguishing equipment ready for instant use at all areas of ;

the Work and at specific areas of critical fire hazard. ;

2.3.2 Comply with Owner's specific requirements related to Fire Prevention and Protection. '

,

I

. g Il722.BP 01510-1 February 1,1994
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.. TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

-(
2.4- Construction Aids ]

-|
2.4.1 Provide construction aids and equipment required to assure safety for personnel and to ;

facilitate the execution of the Work; scaffolds, staging, ladders, stairs, ramps, runways,.
1

. platforms, railings, hoists, cranes, chutes and other such equipment.

2.4.2 Maintain all equipment in an excellent and safe condition.

2.4.3 It is the Contractor's responsibility to either decontaminate or otherwise dispose of as
hazardous waste all construction aids that could possibly have been contaminated during
construction.

2.5 Guardrails and Barricades

2.5.1 Provide guardrails, barricades, fences, footways and other devices necessary to protect
personnel and employees at the site, and the public, against harards on or adjacent to the
construction site.

Provide signs, warning lights, signals, flags and illumination as necessary to alerta.

persons to hazards and to provide safe, adequate visibility in areas of hazards.

2.6 Access Roads and Parkine Areas
4

2.6.1 Provide all access roads as necessary to complete the Work,

2.7 Project identification and Sicns

2.7.1 No signs are to be displayed at the project site, unless authorized by the Owner.
,

2.8 Ejield Offices and Sheds

'
2.8.1 Provide an adequate weathertight building with raised floor to service as a field office for

the use by the Contractor, installed as shown on the Drawings, The office shall remain on- +

site throughout construction period.
.

a. The contractor's ofnce shall be of size, and shall be furnished, so that it may be used ;

for small progress meetings. ~!

b. Provide adequate artificial lighting, heating and cooling to provide comfortable -
conditions for all occupants.

'

c. Provide direct line telephone service for use by Contractor. ,

d. Furnishings required:
,

1. For Contractor's office: Racks and files for Contract Documents and for Record
Documents; conference table and chairs; and desks and chairs as required by the'
Contractor. .,

I
:
t
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
-f

2.8.2 Provide adequate wea:hertight storage sheds with raised floors for the storage and protection
of products to be incorporated into the Project.

a. Provide heat and ventilation as required to maintain specific conditions for storage of
products and to comply with applicable code requirements and regulations.

..

3.0 CONSTRUCTION OF TEMPORARY FACILITIES AND CONTROL

3.1 Preparation

3.1.1 Consult with the Owner, review site conditions and factors which affect construction
procedures and temporary facilities, including adjacent properties and public facilities which
may be affected by execution of the work.

a. Designate the locations and extent of temporary construction, storage, and other
temporary facilities and controls required for the expeditious accomplishment of the
Work.

$

b. Allow space for use by the Owner and by the other contractors.-

3.2 Occupation of Site

3.2.1 The Contractor shall confine his equipment and materials within the project limits.
.

3.2.2 While on-site, the Contractor shall store his materials, equipment, and supplies in an area
designated by the Owner. The Contractor shall be responsible for the protection and safety
of its equipment and materials while on-site.

!

3.3 Utilities

3.3.1 Owner will provide one 480 Volt 3-phase drop with breaker.

;

3.3.2 The Contractor shall be responsible for providing stepdown transformers as required for his
needs. Contractor shall submit KVA requirements with bid.

3.3.3 The Contractor shall be responsible for providing telephone communications for the field
office.

t
'

3.3.4 The Contractor shall provide suitable ponabic sanitary facilities for the duration of the
project. The Contractor shall also be responsible for maintenance of the facilities, and for

*

arranging proper off-site disposal of all sanitary wastes,

3.3.5 Contractor will not be allowed an onsite laundry. All protective clothing must be
disposable. Arrange offsite disposal.

;

3.3.6 The Contractor shall provide potable drinking water for construction personnel throughout
construction.

:Pil722.BP 01510-3 February 1,1994
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
i.

J-

3.3.7 Owner will provide a non-potable process water at 40 psi of point source within the project
limits. Contractor must install necessary piping ard pumping facilities to process water
users.

3.3.8 Owner will provide steam at 40 psi, point source with the project limits. Contractor must
necessary piping and pumping facilities to steam users.

3.3.9 Contractor shall be responsible for providing compressed air, if required.

3.4 Erosion and Sediment Control

3.4.1 The Contractor shall perform erosion and sediment control measures, as required, to '

prevent the discharge of sediment-laden runoff and/or protect the project aru hv..' ;he.

effects of erosion.

3.5 Air Emissions

3.5.1 The Contractor shall implement measures, such as wetting, to prevent the dispersion of dust
from the construction area as required by the Owner or regulatory agencies.

3.5.2 In the event that air monitoring shows airborne particulate levels exceeding established
levels as specified in the Health and Safety Plan, the Contractor shall take the necessary -
measures, subject to the Owner's approval, to reduce emissions to acceptable levels.

3.6 Other Reauirements
.

3.6.1 Comply with applicable requirements specified in Divisions 2 through 16.

3.6.2 Make work structurally, mechanically and electrically sound throughout.

3.6.3 Install work in a neat and orderly manner.

'

3.6.4 Maintain, clean, service and repair facilities to the quality of the original installation.

3.6.5 Relocate facilities as required for progress of construction, storage or work requirements,
and to accommodate legitimate requirements of the Owner and other contractors working at
the site.

3.6.6 All construction activities shall comply with conditions and requirements delineated in the
,

Contractor Radiation Safety Plan, (Health and Safety Plan).
.

3.7 Removal of Temporary Facilities and Controls

3.7.1 Completely remove temporary structures, materials, equipment and services:

a. When construction needs can be met by use of permanent construction. i

!

b. At completion of the Project. -|
i

!
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

3.7.2 Repair damage caused by installation or use of temporary facilities. Clean the areas after j
removal.

)
!

3.7.3 Restore existing or permanent facilities used for temporary purposes to original condition. '

Remove foundations and underground installations necessary for temporary constructiona.

and utilities after receiving approval by the Owner.

b. Grade the areas of the site affected by temporary installations to required elevations and
slopes, and clean the area.

.

'

3.8 Environmental / radiological surveillance of the construction area will be performed by the Contractor
to ensure that appropriate and acceptable contaminate concentration levels exist. "

--END OF SECTION--
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

EXHIBIT 01510-1
SCIIEDULE OF SUBMITTALS

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE ',

01510 1.4.1 Permits and Licenses Prior to construction of work

01510 3.3.2 KVA Requirements Submit with bid '

i

01510 3.3.7 Process Water Requirement Submit with bid

'''O 3.3.5 Steam Requirements Submit with bid,

i

i

!

O
,

,

.

'

'

:
,
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SECTION 01520
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2.2 Temporary Electricity, Lighting and Water ..... 1. . .. .. . . ... .

2.3 Maintenance of Permanent Roadways . . . . . ....I... . . . . . . ...

2.4 Traffic Control ....... 1... .. . .. . . . ... .. ...

2,5 Pollution Control . .2....... . .. . . .. .. . .. . . ..

2.6 Rubbish Removal .2.... . . .... .. .. .... . ..... . .

2.7 Discontinuance, Charges, and Removal . .. .. . . .... . ..,,2

2.8 Temporary Telephone Service . . .... 2. . . .. ....... . ..

2.9 Temporary Sanitary Facilities .3.......... .... .. ......... . ..

INSTALLATION OF TEMPORARY UTILITIES ... 3. . ...... .. . ..

3.1 Installation . ... 3... ..... ........ ... ........ ........ .

3.2 Removal .. ....... 3.. .. .. .... .. .. .. .
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TEMPORARY UTILITIES

,

1.0 GENERAL )
l

1.1 Scope
,

1.1.1 Furnish, install and maintain temporary utilities required by all trades for construction
,

and remove upon completion of Work.

i

1.2 Site Conditions
F

1.2.1 Refer to construction drawings for site conditions and project layout.

1.3 Reculations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, -

county or state in which the plant is located, the Federal Government, or other
regulatory agency shall apply, Where this specification is more stringent than, and does

'not conflict with such regulations, ordinances, statues or codes, this specification shall
govern. ;

1.3.2 Comply with Federal, State and local co6s and safety regulations and with utility '

'company requirements.

2.0 MATERIALS
,

2.1 General

2.1.1 Materials may be new or used, but must be adequate in capacity for the required usage,
must not create unsafe conditions, and must not violate requirements of applicable codes '

and standards.

2.2 Temporary Electricity. Lichting and Water
;

2.2.1 The Contractor shall furnish, install, and maintain temporary lighting and water I
facilities as necessary.

.

2.2.2 All temporary power systems including wiring shall be removed by the Contractor when
they are no longer required. .

2.3 Maintenance of Permanent Roadways

2.3.1 The Contractor shall immediately remove dirt and debris which may collect on ,

permanent roadways (public or private), due to the Work and shall properly dispose of -
the material offsite after determining whether it contains hazardous constituents.

2.4 Traffic Control

I2.4.1 Routes to and frorn the Work shall be as indicated in the Contract or as directed by the
Owner. Temporary roadways shall be closed only with prior approval of the Owner. j

B:PII722.BP 01520-1 February 1,1994 I
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TEMPORARY UTILITIES '

'

2.4.2 Parking arcu for the use of contractor personnel shall be as indicated in the Contract or
as directed by the Owner.

r
'2.5 Pollution Control

2.5.1 Comply with all laws, rules and regulations governing pollution control, including but
not limited to those of the Ohio EPA. ;

,

2.5.2 Take all necessary precautions including, but not limited to digging and maintaining
settling basins, dams, diverting streams; and taking all other acti s that may be *

necessary to prevent silt, and waste of any kind from being deposited in storm drains or i

damage ditches draining the site as a result of the Work.

'2.5.3 Do not dispose of volatile fluid wastes into storm, sanitary sewer systems, approved
sewage disposal systems or any waterway. !

2.5.4 Do not burn, trash, or waste materials onsite.
,

2.6 Rubbish Removal :

2.6.1 The Contractor shall:
,

a. Keep the Work free from rubbish at all times.

b. Clean all enclosed structures daily. !

'

<

c, Remove rubbish from the Site at least once a week.
~

l

2.6.2 The Contractor shall not burn rubbish.

2.7 Discontinuance. Charces. and Removal

*

2.7.1 Discontinue all temporary services required by the Contract when so directed by
the Owner. The discontinuance of all temporary utility service prior to the |

completion of the Work shall not render the Owner liable for any additional cost :

as a result of the discontinuance.

2.7.2 Remove and relocate such temporary facilities as directed by the Owner, and
restore the Site and the Work to a condition satisfactory to the Owner.

2.8 Temporary Telephone Service

2.8.1 Arrange with the local telephone service company to provide a direct line
telephone service to the construction site for the use of personnel and employees.
Service required; i

a. One direct line to the Field Office for Contractor's requirements.

6. Other instruments at the option of the Contractor, or as required by
regulations. !
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TEMPORARY UTILITIES
~

:

2.8.2 Pay all costs for installation, maintenance and removal, and service charges for f
telephone calls.- '

|
2.9 Temporary Sanitary Facilities |

2.9.1 Provide adequate toilet and washing facilities for the use of personnel and
employees; locate convenient to work areas. i

!

2.9.2 Existing plumbing facilities shall not be used by construction personnel.
;

i
2.9.3 Facilities shall be portable chemical-type toilets or temporary flush toilets -|

connected to a holding tank. !
:
i

2.9.4 Service, clean and maintain facilities and enclosures in a neat, clean and sanitary
.

condition. [

3.0 INSTALLATION OF TEMPORARY UTILITIES f
3.1 Installation

3

3.1.1 Contractor shall provide all labor and materials for temporary connections and
distribution.

.

3.1.2 Comply with applicable requirements specified in Division 15 - Mechanical and in - !

Division 16 - Electrical. !
'

3.1.3 Make work structurally, mechanically and electrically sound throughout.

3.1.4 Install work in a neat and orderly manner.

3.1.5 Maintain and operate utility systems to assure continuous service, and to provide
safe working conditions. !

3.1.6 Modify and extend systems as work progress requires.
.

3.2 Removal '

3.2.1 Completely remove temporary materials and equipment when their use is no longer !
required.

3.2.2 Clean and repair damage caused by temporary installations or use of temporary t

facilities. j
t

3.2.3 Restor existing and permanent facilities used for temporary services to specified, ':
or original conditions. [

|
.

-END OF SECTION--
,
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SITE SECURITY .

my. 1.0- GENERAL :
;

1.1 Scope

1.1.1 This section covers minimam site security requirements. !

1.1.2 ne Contractor is totally and wholly responsible for site security within the project limits and
to the extent specified hereafter.

1.1.3 Irrespective of any limitations to responsibility for site security specified hereafter, the !
Contractor is wholly and totally responsible for the security of Contractor-owned, -rented, or
-supplied material and equipment no matter where it is located. !

i
1.2 Site Conditions -

1.2.1 Refer to the Drawings for site conditions and project layout. ',

1.3 Reculations

:
1.3.1 This specification requires compliance with all federal, state, local laws and regulations which ,

may be applicable including the Occupational Safety and IIcalth Act, Const uction Safety Act .[
as well as Rules, Regulations and Standards of the Secretary of Labor. j

3

1.4 Submittals

1.4.1 The following shall be submitted for approval in accordance with the contract documents:

Proposed formal security plan outlining Contractor implementation of the securitya.

requirements included in this specincation section, I

b. On a weekly basis, submit names and identify those persons designated with security
responsibilities.

i

Maintain a security log desenb' g functions performed over the duration of the project . |c. m
involving security of the site.

1.4.2 Refer to Exhibit 015401, Schedule of Submittals.

2.0 SITE SECURITY

.!
2.1 Security Procram '

2.1.1 Contractor shall provide protection to the work site to prevent entry of unauthorized
personnel.

2.1.2 he Contractor shall initiate a program, in coordination with Owner's existing security
program, at the start of construction mobilization.

2.1.3 ne Contractor shall maintain a program throughout the construction period until the Owner
final acceptance precludes the need for Contractor security.

B:Pil722.BP 01540-1 February 1,1994
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SITE SECURITY

2.2 Entry Control
.

2.2.1 ne Contractor shall restrict the entry of unauthorized personnel and vehicles within the ;

Project Limits. . ;

!
2.2.2 The Contractor shall maintain a primary entry location to the Controlled Access Zone (within i

project limits) and allow entry at that location to authorized persons with proper
identification. . i

:

b2.2.3 All authorized personnel entering or leaving the project limits will be logged in the job site
.

log, which will be turned over to the Owner upon completion of the Project.

2.2.4 All discrepancies in the site log shall be reviewed and addressed on a day-to-day or shift-to- ;

shift basis by the Contractor. Any unresolved discrepancies will be addressed to the Owner
or Owner's Designated Representative.

.

2.2.5 The Contractor and Contractor's security operations shall coordinate access to the site for the
Owner's Designated and approved personnel. [

2.3 Annroved Personnel

2.3.1 The Owner shall supply the Contractor with a list of personnel who will be involved in the
,

Project.

!
2.3.2 The support personnel entering the project limits for pmposes of technical project support i

shall conform to project health and safety requirements.'

!
2.4 Security Service

|.

2.4.1 The Contractor shall maintain and provide security by outside personnel or members of his i
staff.

2.4.2 ne site security services shall be maintained during all work shifts.

2.4.3 A formal security plan must be submitted by the Contractor for Owner's approval, ne plan
,

will indicate numbers to call in the event of an emergency and the proper procedures to
follow in the case of equipment failure or repair. *

i
'2.5 Restrictions

2.5.1 Possession of a camera and the taking of pictures on the Owner's property are prohibited
except with written approval by Owner.

7 5.2 All personnel entering the site must have personnel safety training and be monitored in
accordance with Section 01011.3 or must be escorted by a person who is trained in
accordance with Section 01011.3. Escorted visitors must be equipped with visitors dosimetry

'

'

and be frisked out in accordance with Section 01011.3.2.

,

-END OF .SECTION--
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SITE SECURITY

EXillBIT 01540-I I

SCilEDULE OF SUBMITTALS

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

,

01540 1.4.1.a Security plan Within one week of project
mobilization !

1

01540 1.4.1.b Designated security Update on a weekly basis
personnel

,

01540 1.4.1.c Security log Delivery to Owner upon project |
completion

,
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. EQUIPMENT AND MATERIAL DECONTAMINATION
'

D 1

' Y
1.0' GENERAL- ,

1.1 Scope

1.1.1 Decontaminate all equipment and materials prior to permitting them to leave the project
limits. t

1.2 Site Conditions
;

1.2.1 Refer to construction drawings for site conditions and project layout. [
:
6

1.3 Reculations
r

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or I
state in which the plan is located, the Federal Government, or other regulatory agency shall |
apply. Where this specification is more stringent than, and does not conflict with such - [
regulations, ordinances, statues or codes, this specification shall govern. In addition, refer t

to:
,

,

a. 10 CFR 20.

b. NRC Regulation Guide 1-86.
~

!

1.4 Submittals

1.4.1 Submit detailed drawings and specifications for the decontammation pad, including the
treatment and discharge control systcm.

,

1.4.2 Submit decontamination plan for equipment and personnel for normal and contingency
conditions. Refer to Health and Safety Plan for requirements.

2.0 DECONTAMINATION PAD

2.1 General

2.1.1 Materials used to construct decontamination pad shall conform to other material specifications
'

contained in this document.

2.1.2 Construct decontamination pad before staning any work which might contaminate equipment. !
|

2.2 Desten

2.2.1 Equip decontamination pad with high pressure steam washing equipment and accirculating
water system and treatment plant designed for zero discharge. Collected water should be
filtered to meet concentration limits for radioactivity in effluents to unrestricted areas as listed
in 10 CFR 20, Appendix B. Table 11.

2.2.2 Equip the decontammation pad with monitoring equipment as specified herein.

:Pil722.BP 01560-1 February 1,1994
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EQUIPMENT AND MATERIAL DECONTAMINATION - !

p
'Q 3.0 OPERATION ,

.

3.1 General

3.1.1 Clean all equipment with pressurized steam to minimize amounts of contaminated water. Do
not use chelating agents or solvents unless specifically approved by owner.

3.1.2 Perform appropriate smear surveys for loose contamination on accessible surfaces. As a
minimum, contamination levels should not exceed levels given Exhibit 01560-11.

j

3.1.3 Perform appropriate fixed contamination surveys. As a minimum, contamination levels
should not exceed levels given in Exhibit 01560-11.

3.2 Disposal of Radioactive Waste

3.2.1 Package all contaminated protective clothing, trash, etc. in DOT 17H drums or other package ,

approved by Owner and store in designated waste storage area shown on drawings.

!

--END OF SECTION-- :

.

.
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EQUIPMENT AND MATERIAL DECONTAMINATION
3

'O- y EXillBIT 01560-1

'

SCHEDULE OF SUBMITTALS
.

'

EQUIPMENT AND MATERIAL DECONTAMINATION
'

SECTION 01560

SPECIFICATION i

SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE t

01560 1.4.1 Decontamination Pad 10 days prior to construction
Design

;

'

01560 1.4.2 Decontamination Plan Within 15 days < f award

|-
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EQUIPMENT AND MATERIAL DECONTAMINATION

EXIIIBIT 0156011

NRC REGULATION GUIDE 1.86
1
!

EQUIPMENT AND DECONTAMINATION . .|

SECTION 01560
,

,

.i

'
TARIE !
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PROJECT SIGNS
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PROJECT SIGNS I
.. i

v .0 GENERAL1

1.1 Scope

1.1.1 This section covers work required to provide, erect, maintain, and remove project signs
which include:

,

a, Warning signs.
,

b. Traffic control signs.
;

c. Other signs necessary for performance of the project work. :

1.2 Site Conditions

1.2.1 Refer to the Drawings for site conditions and project layout. '

1

1.3 Regulations

i

[ 1.3.1 The current applicable regulations as specified in Code of Federal Regulation, Title 29,
'

Chapter 1910.145 (29 CFR 1910.145) and other ordinances, statutes or codes of the town,
'

city, county or state in which the plant is located, the Federal Government, or other
regulatory agency shall apply. Where this specification is mote stringent than, and does not '

conflict with such regulations, ordinances, statues or codes, this specification shall govern.

1.3.2 The applicable regulations in Title 10 CFR, Part 20-203, " Caution Signs, Labels, Signals,
. ' . and Controls".

1.4 Submittah

1.4.1 The following shall be submitted for approval in accordance with the Contract documents:

Submit shop drawings for all signs showing content, layout, lettering, colors, foundation,a.

structure, and size of signs prior to inobilization.

1.5 Ouality Control / Assurance

1.5.1 Signs and structure / mounting supporting signs will be of material that is able to witnstand 50
mph wind velocity.

1.5.2 Sign materials of construction will be adequate to withstand weathering, fading, and chipping
for duration of project.

2.0 M ATERIALS

'

2.1 General

2.1.1 Materials of construction shall be exterior grade medium density plywood overlay with !

minimum thickness of 3/4 inch, or 20 gauge minimum galvanized steel or as approved by ~'

Owner.

:P11722.BP 01580-1 February 1,1994

|

.. j

_ ____ ______ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _



. . . . . -. .. .. -. . - .- --

1

?

'PROJECT SIGNS,
. ,

2.1.2 Dimensions of all signs shall be of a minimum 10' x 14_* size. .

2.1.3 Rough hardware shall be of galvamzed steel or aluminum construction. j

2.1.4 Paint, primer, and surface materials shall be of exterior quality. All painted surfaces are to
consist of two coats of paint.

,

2.1.5 Lettering shall be of a minimum height of 1* in the vertical type or as approved by Owner,

2.1.6 All sign surfaces and lettering are to consist of contrasting colors as appropriate.
'

a

3.0 PROJECT SIGNS
i

3.1 Installation

3.1.1 Project signs are to be installed within 10 days after start of mobilization onsite.
;

3.1.2 Erect or mount signs at locations designated on the project drawings such that signs are of -!
high visibility and placement does not obstruct personnel, vehicular traffic, or plant
operations. -,

3.2 Maintenance

3.2.1 Maintain signs and supports in a clean condition. Repair signs resulting from deterioration '

and damage for the duration of project.

;

3.3 Removal

3.3.1 Remove signs, framing and supports at the_ completion of project or as instmeted by the
Owner and restore area to original condition.

4.0 ADVERTISING AND BILLBOARDS

4.1 General
,

4.1.1 No advertising or billboard signs are to be pennitted on or around the project site.

--END OF SECTION-

.
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PROJECT SIGNS . |

EXHIBIT 01580-1
SCHEDULE OF SUBMITTALS i

SPECIFIC TION
SECTION AND PAR AGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

01580 1.4.la Shop Drawings - project Prior to mobil'ization i

signs
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MATERIALS AND EQUIPMENT :

SECTION 01600

:
1
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MATERIALS AND EQUIPMENT
-!

' 1,O GENERAL-

>

' l .1 Scotw !

,

1.1.1 This section describes requirements and procedures for storage of material and equipment on
the Site.

i

1.2 Site Conditions ' i

1.2.1 Contractor shall store material and equipment at location (s) shown on the Drawings.

1.3 Iteculations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or
state in which the plant is located, the Federal Govermnent, or other regulatory agency shall -
apply. Where this specification is more stringent than, and does not conflict with such
regulations, ordinances, statues or codes, this specification shall govern.

i
1.4 Ouality Control / Assurance

1.4.1 Contractor shall store and protect equipment and material as required to insure that the
quality and useability of the items is not adversely effected.

2.0 STORAGE OF MATERIAL AND EOUTPMENT

_

2.1 Storace and Protection
,

''

2.1.1 Materials stored on the Site shall be neatly piled and protected, and shall be stored in an
orderly fashion at krations shown on the Drawings.

2.1.2 Should it become necessary during the course of the Work to move materials or equipment
stored on the Site, the Contractor, at the direction of the Owner or the Owner's
Representative, shall move such materials or equipment.

!

-END OF SECTION-- .;

,

!

>

!

,

.i
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SUBSTITUTIONS AND PROJECT OPTIONS i
("% '
CI SECTION 01640

,
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. SUBSTITUTIONS AND PROJECT OPTIONSn i,>

U '

i

1.0 GENERAL

1.1 Scooe
;

1.1.1 Furnish and install the products specified, under the options and conditions for substitutions
stated in this Section.

1.2 Site Conditions

1.2.1 Refer to Section 01011 - Specified Conditions and Procedures, and Drawings for site
conditions. ,

.

1.3 Regulations

1.3.1 Contractor shall insure that substitutions and product options comply with all federal, state,
local laws, regulations and codes which may be applicable to construction of the Work.

;

1.4 Submittals
+

1.4.1 The following shall be submitted for approval in accordance with the Contract documents: '

a. Within fifteen (15) days after the award of Contract, submit to the Owner's
t Representative five copies of a complete list of products which are proposed for *

installation.
.

b. Tabulate the products by listing under each specification section title and number.

For products specified only by reference standards, list for each such product:c.

1. Name and address of the manufacturer

2. Trade name

'

3. Model or catalog designation

4. Manufacturer's data:

-- Reference standards

-- Performance test data

1.4.2 Refer to Exhibit 01640-1 Schedule of Submittals.
*

,

1.5 Quality Control / Assurance
i

1.5.1 Contractor shall be responsible for maintaining and insuring quality control of all substitutions ,
and product options.

B:Pil722.BP 01640-1 February 1,1994
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- SUBSTITUTIONS AND PROJECT OPTIONS <

b
V 2.0 SUBSTITUTIONS AND PRODUCT Ol'TIONS

;
1

2.1 Contractor's Otitions
,

2.1.1 For products specified only by reference standard, select any product meeting that standard,
by any manufacturer.

2.1.2 For products specified by naming several products or manufacturers, select any one of the i

products and manufacturers named.

2.1.3 For products specified by naming one or more products or manufacturers and stating "or
equal," the Contractor shall submit a request as for substitutions, for any product or
manufacturer not specifically named. Such substitution shall have been listed on Bid Form as ;

required in Instructions to Bidders. If not so listed, no substitution will be allcwed.

2.1,4 For products specified by naming only one product and manufacturer, there is no option and
no substitution will be considered unless it was listed on the Bid Form as provided in the

,

Instructions to Bidders.

2.2 Substitutions

2.2.1 Submit a separate request for each substitution in triplicate. Support each request with:
1

a. Completed " Data for Evaluation of Materials, Products, and Systems' on form obtamed - |
.

from the Owner,

b. Complete data substantiating compliance of the proposed substitution with requirements f
stated in Contract Documents:

I

1

1. Product identification, including manufacturer's name and address |

2. Manufacturer's literature; identify:

-- Product description
,

l
Reference standards--

-- Performance and test data

3. Samples, as applicable

4. Name and address of similar projects on which product has been used, and the date
'

of each installation
'

I

An itemized comparison of the proposed substitution with the product specifiedc.

1. List any variations

d. Data relating to any changes in the construction schedule
|

B:PII722.BP 01640-2 February 1,1994
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SUBSTITUTIONS AND PROJECT OPTIONS i

e. The effect of the substitution on other work specified by the Project
t

!f. ~ List any changes required in other work or projects *

.,

g. Designate any required license fees or royalties
'

>

h. Designate availability of maintenance services source of replacement materials )

2.2.2 Substitutions shall not result in additions to the Contract Sum.

2.2.3 Substitutions will not be considered when: f

a. They are indicated or implied on shop drawings or product data submittals without a '

formal request from the Contractor. '

i

b. They are requested by a subcontractor or supplier without the Contractor's prior f
concurrence and submission to the Owner. :!

|

c. 'Ite acceptance will require substantial revision of Contract Documents. I
-

.

2.2.4 Substitute products shall net bc cruered or installed without written acceptance by the Owner.

2.2.5 The Owner shall be the sole judge of the acceptability of the proposed substitution. f
- - 2.3 Contractor's Representation

,

2.3.1 In making a formal request for a substitution, the Contractor represents that;-

a. lie has personally investigated the proposed product and has determined that it is equal to j
or superior in all respects to that specified.

b. lie will provide the same warranties or bonds for the substitution as for the product -i
specified.

.

!

c. lie will coordinate the installation of an accepted substitution into the Work, and will |
make such changes as may be required for the Work to be complete in all respects.

d. lie waives all claims for additional costs related to the substitution which may
subsequently become apparent.

2.4 Owner's Duties .

2.4.1 Review Contractor's request for substitutions with reasonable promptness and notify the
Contractor of the decision for acceptance or rejection of the request for substitution. ;

-END OF SECTION- !

,
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EXCAVATION AND BACKFILL

SECTION 02220
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.
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1.0 DENERAL

1.1 Spmo

1.1.1 This work shall consist of excavation, construction of embankments, placement, grading, and-
compaction which is within the project limits necessary for the project construction in
accordance with the specifications and in conformity with the lines, grades, thicknesses and
typical cross sections shown on the project plans or established by the Owner,

1.1.2 As used in these specifications the term lift refers to the volume of soil placed and compacted
in a continuous operation within a single shift.

1.1.3 A test fill pad (or pads) shall be constructed for soils to be used in the low-permeable liner
system.

,

1.2 Site Conditions

1.2.1 The contractor shall remove all debris, all excavated materials and leave the site in a neat and
presentable condition throughout daily and upon completion of the work.

1.3 Reculations

1.3.1 nis specification requires compliance with all federal, state, local laws and regulations which
may be applicable including the Occupational Safety and IIcalth Act, Constmetion Safety Act :

as well as Rules, Regulations and Standards of the Secretary of Labor.
~

,

L

1.4 Submittah

1.4.1 The following shall be submitted for approval in accordance with the contract documents:

a. Test results for maximum dry density, optimum moisture content, and in-place density
tests using test methods specified in this section.

b. Gradation, modified proctor, and Atterberg Limits test results of proposed borrow
material using test methods specified in this section.

Proposed testing agency and qualifications.c.

d. Results of tests for compacted clay materials using test methods and procedures as
specified in the " Work Plan Test Fill * supplied with these contract documents,

Documented evidence including surveys, test borings and test pits that sufficient borrowc.
volume is available to complete the project.

,

B:Pil722.BP 02220-1 February 1,1994 .
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EXCAVATION AND BACKFILL

O
f. Documented evidence by the test methods specified below that the material is free of

chemical contamination.

1. Volatile Organics; Method 8240 (Gas Chromatography / Mass Spectroscopy).

2. Total Petroleum flydrocarbons; by NYSDOII Method.

3. TCLP List Constituents (including acrylonitrile).

4 Total metals per EPA Method 200.7/601'J, and EPA Method 335.2 for cyanide.

1.5 Ouality Control / Assurance
,

1.5.1 He following tests are to be taken on the proposed fill material, prior to start of backfill
operations for each 1,000 cubic yards of material placed, and when a source has changed or
there is an apparent change in material characteristics:

Maximum dry density and optimum moisture content per ASTM D 1557 (modifieda.

proctor).

1.5.2 ne Contractor shall provide a written verification, based on requirements of 1.4 of this
'

section, that there is sufficient borrow material available, free of chemical contamination, and
has concentrations of metals below those established for background at the site.

t

,

i

f

i

,

,

;

.|

I

1r
'
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EXCAVATION AND BACKFILL ;

.

>

b. Gradation per ASTM D422 (Full Sieve Analysis),

c. The following Atterberg Limit Tests on Select Backfill:
r

1. ASTM D 423, AAS110 T-89 - Liquid Limit >

I

2. ASTM D 424, AAS110 T-90 - Plastic Limit -

,

3. ASTM D 424, AASilO T-91 - Plasticity Index

d. liydraulic conductivities per EPA SW 846; (Falling Ilead Method), for drainage
materialsi t

a

1.5.2 De following field tests are to be made during backfill operations; minimum four per lift or
one per 100 cy whichever is greater, at locations directed by the Owner:

a. In-place density of soil, per either ASTM D 1556, D 2167, or D 2922, which shall be a
minimum of 95 percent maximum density as obtained by ASTM D 1557. Nuclear
testing of in. place densities must be checked by one of the other methods each day of

||backfilling and compaction activities.

b. Moisture content of soil sample per ASTM D 2216 or D 3017, shall be at an optimum to2

+4 percent. },

Contractor must provide surveyed coordinates of each test location to owner.c.

1.5.3 All testing shall be perfonned by an independent testing agency to be encated by contractor, ;
,

qualified in performing the prescribed test.
!

1.5.4 ne Contractor quality assurance reprew-'' must observe backfilling and compaction _i

operations for conformance with these specihcations. [
:

1.5.5 The contractor shall provide a grid system and the means to establish one, tied to the site
coordinate system, that can be used for locating the extent of each lift and sample locations. !

Elevations will be included with each grid point and tied to the site bench mark elevations. ;
.

'

1.5.6 Contractor shall locate the coordinates of the corners of each lift and it's elevation to the
established grid system. His work shall be completed at least once for each shift for lifts
that are constructed in multiple shifts.

1.5.7 Volumes to determine testing frequency are to be based on as compacted volumes of material !

placed.

'

1.5.8 Testing required for Test Fill Pad Construction shall be as specified in the " Work Plan Test
Fill" included with these contract documents.

,

i
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|EXCAVATION AND BACKFILL

-R
0

2.0 FLXCAVATION
i

2.1 Gene.tal Excavation
,

l

2.1.1 The excavation shall conform to the dimensions and elevations indicated on the drawings or
as directed by the Owner, or his designated representative.

2.1.2 Where the excavation is made below the elevations indicated on the drawings, after approval
by the Owner, or bis designated representative, the excavation shall be restored to the proper
elevation in accordance with the procedures specified for bacifdl.

2.1.3 Excavation shall extend a sufficient distance from walls and footings to allow for placing and
removal of forms, installation of services and for inspection, except where the concrete for
the walls or footings is to be deposited directly against excavated surfaces or shoring.

2.1.4 Undercutting of footings or walls shall not be permitted.

>

;

t

,

f-

1

&

I
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EXCAVATION AND BACKFILL i

2.1.5 Where sidewall material is unsuitable to stand without caving as determined by a Ohio-
registered engineer, it shall be shored, sloped, or stepped to prevent sliding into excavations.
Comply with OSilA Guidelines related to excavations and trenches.

2.1.6 ~11e bottom of all excavations shall be properly leveled off and all loose material shall be ,

removed before the liner system or backfill is placed.

2.1.7 Excavations shall be kept free from water, other liquids and debris until the installation and
;

backfill have been completed and approved.

Excavation for underground work shall generally be to the depth indicated on the engineering2.1.8
drawings.

Where excavation is required for many footings in the general area, the entire area may be2.1.9 !
excavated when approval by BP Chemicals, Inc.

|2.1.10 An imaginary 45* line extending downward and outward from the bottom edge of any
existing foundation shall not intersect any intended excavation for adjacent foundation or
utilities, unless noted otherwise on the design drawings. ,

!

2.2 Shorina and Protection

The contractor shall assume full responsibility for maintaining the stability of all excavated ,

2.2.1
!

faces until final acceptance of the work.
'

The slope of embankments and various methods of shoring, bracing and underpinning shall2.2.2
be subject to Contractor approval unless specifically detailed on the drawings. ,

-iThe contractor shall place and maintain all temporary fences, guard rails, barricades, lights2.2.3 -

and other protective measures required for the safety of the premises.
.

2.3 Excavated Material
I

Excavated material which is approved for backfill shall be stockptbi at a location adjacent to2.3.1'

the construction site or as directed by the Owner, or his designated representative.
,

!
Excavated material which is considered contaminated shall be handled in accordance with -2.3.2
Section 01100, * Health and Safety Requirements * and the Project Health and Safety Plan. j

All contaminated material shall be handled within the designated controlled access zone
j
ia.

(project limits). No material or equipment that has been exposed to contaminated
i

material shall be allowed out of the controlled access zone until it has been
decontaminated in accordance with Section 01560, ' Decontamination Procedure", and

approval is granted by the Owner or his designated representative,

All excavation work involving contaminated materials shall be done with the material in ab.
wet (or saturated) state.

02220-3 February 1,1994
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EXCAVATION AND BACKFILL

,

c. Transfer of contaminated material shall be done using a closed conveying system, (or i

!equivalent). Transference of contaminated soil in standard dump trucks or by open
conveyer shall be permitted only with approval by the Owner or his designated a

representative.

2.3.3 All surplus clean backfill and unapproved materials shall be transported off the site and shall
be at the contractor's expense.

2.4 Bottom of Cut

2.4.1 Where soft, unstable or otherwise unsuitab!c material is encountered at the bottom of the cut, |

after approval by the Owner, or his designated representative, excavation shall continue to
suitable soil and the cut then refilled to the required elevation with suitable material and
compacted as specified for backfill.

2.5 Pjipina and Culverts

2.5.1 He bottom of trenches shall be graded and compacted where required to give equal bearing

3 along the bottom of the pipe. A minimum six inch layer of bedding sand or gravel shall be
provided.

2.5.2 Trenches shall be of sufficient width to provide a six inch minimum clearance between
outside of pipe and trench wall.

2.6 Cable Trenches

2.6.1 Unless specified otherwise on drawings, minimurn invert trench elevation for cable not in
'

conduit shall be three feet six inches. !

!

2.6.2 Treaches shall be reasonably smooth and free of projecting rocks, etc, and with a minimum ;

six inch layer of approved bedding materials.

2.6.3 Changes in trench direction or elevation shall be such that the permissibic bending radius of
'

the cables are not exceeded.
!

3.0 BACKFilllNG AND GRADING i

3.1 General
:

3.1.1 A test fill pad is to be constructed for each type of borrow material to be used as a low - -

permeability soil in the liner and cap systems, ne construction of the test fill will be in ;

accordance with the * Work Plan Test Fill * included with these contract documents. ;

Currently c.y.s. of material as is available for the V-1 Cell liner construction (a test
fill has been constructed using this material and it has met the required criteria). i

!

3.1.2 After completion and approval of subsurface installations, and prior to backfilling, the
excavation shall be cicated of all water, ice, snow, trash and debris. .

|
i
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EXCAVATION AND BACKFILL

O
3.1,3 Materials for backfilling (see Section 3.2 and Exhibit 1) shall consist of approved excavation :

inaterial, and shall be free of rock, trash, lumber or other debris.

3.1.4 ne cost of purchased backfill, if required, and testing for determining its suitability shall be
the responsibility of the contractor.

.
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EXCAVATION AND BACKFILL
P

3.1.5 Immediately prior to installation of the designed compacted clay layer, observe the supporting .

,

surface. Where soft, unstable or otherwise unsuitable material is encoun'ered at supporting
surface, after approval by the Owner, or his designated representative, corrective measures as
directed by the engineer will be taken. De integrity of the underlying materials is the
responsibility of the Contractor. .

3,2 Backfill ,

3.2.1 Backfill shall not be placed until the excavation has been inspected by the Owner, or his !
!

designated representative and approval given to proceed.

3.2.2 Excavated areas shall be backfilled to the grade designated on the engineering drawings. .

,

3.2.3 Backfill material shall be obtained from excavated soil, surplus carth from grading or from a ;

designated suitable source that conforms to the following requirements:
-

Type A Bank Run Gravel with the following minimum gradation:a.
,

Sieve Size Percent Passing

2 inches 100

1 inch 95 to 100 .

3/4 inch 95 to 100 - i

$/8 inch 75 to 100 t

3/8 inch 55 to 85
No.4 35 to 60
No.16 15 to 35
No.40 10 to 25
No.200 5 to 10 ;

'

b. Type B-Pea Gravel, washed, graded in accordance with ANSI / ASTM C 136 tc the L
following:

Minimum Size 1/4 inch
Maximum Size 5/8 inch

,

Type C - 1 inch to dust crushed limestone.c.

d. Type D - Sand, natural river or bank sand, washed, free of silt, clay loam, friable,
soluble, or organic materials; graded in accordance with ANSI / ASTM D-422, within the
following limits: i

Sieve Size Percent Passing
,

1/4 inch 0-100 percent i

'

~ $0 0-35
100 0-10

( B:Pil722.BP 02220-5 February 1,1994
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O
e. Type E - Select Backfill; a granular material, maximum particle size of 3 inches graded

from coarse to fine, conforming to classification A-1, A-2-4, A-2-5, or a sandy or
gravely clay conforming to classification A-2-6 or A-6 with the exception that the
plasticity index shall not exceed 20.

!

f. Type F - Unit fill shall be free draining crushed stone or coarse gravel with the following .
gradation:

Maximum Size: 3/4 inch ,

No more than 10% passing No. 200 sieve
t

g. Type G - Rounded Stone Fill used for pipe underdrains shall exhibit the fo'llowing
properties:

,

1. De graded as follows:

Sieve Size Percent Passing

iinch 100

3/4 inch 0

2. Have a hydraulic conductivity of 20 cm/sec or greater per EPA Method SW 846
(Falling IIcad Method).

3.2.4 Materials having all of the following characteristics shall be acceptable for use as compacted
clay low permeability material on this project (pending acceptable Test Fill Pond results). ;

a. Are from approved borrow sources or Imm required project excavation.

b. Classified according to ASTM D 2487 as CL or CH.

c. Contain at least @ percent fines (minus No. 200 sieve size),

*

d. llave a liquid limit greater than 25 percent and a plasticity index greater than 10 but less
than 40.

c. llave no more than 10-percent gravel-size particles, with a maximum particle size of less
,

than 2 inches.

f. Arc free of organic matter and debris.

g. IIave a maximum nominal clod size of 2 inches before placement for compaction.

h. Are within the specified moisture range immediately before compaction, i

1. Itave a hydr;.ulic conductivity of 1.0 x 10' em/sec or less per EPA Method SW 846,
(Falling IIcad Method). |

:j
.

3.2.5 Materials having the characteristics listed for * Type B* or * Type D* material shall be
'

acceptable for use as drainage materials of the cap with the following addition:

B;Pil722.BP 02220-6 February 1,1994
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a. llave a hydraulic conductivity of 1.0 x 10' or greater per EPA Method SW 846, (Falling
!! cad Method).

3.2.6 Type G backfill shall be placed in a dry state (i.e., the sand and clay mixture must be dry
before and immediately prior to placement).

3.2.7 Materials having all of the following characteristics shall be acceptable for use as topsoil on ,

this project: ;

'

Free of roots, rocks, larger than 1/2" in diameter, subsoil, debris, large weeds, anda.

foreign matter. +

I
b. Acidity range (pil) of 5.5 to 7.5.

Containing a minimum of 4 percent, and a maximum of 25 percent inorganic matter.c.

3.2.8 Backfill shall be placed symmetrically to prevent eccentric loading upon or against structures.
.

Backfill, including trench backfill, shall be placed in horizontal layers not to exceed eighta.
'

inches in loose thickness and shall have the proper moisture content for the required
ldegree of compaction and the top one inch of subgrade shall be scarified prior to backfill

placement.
>

b. Large fills compacted with tractor drawn compactors may be placed in layers not to

O exceed 8 inches in loose thickness, subject to the provision of 3.2.7 a, and a uniform
surface shall be maintained during compaction operations in order to insure compaction
of the entire layer.

Each layer shall be compacted by hand or machine tampers or other suitable equipmentc.
to at least 95 percent of maximum dry density at optimum moisture content to +4
percent of optimum as determined by ASTM D-1557 unless noted otherwise on ,

drawings. Each layer shall achieve the required density before proceeding with the next -
layer. If the material fails to meet the required density, the material shall be reworked, i

replaced or construction methods altered as necessary to obtain the required density.

d. Any areas improperly backfilled, or where settlement occurs, shall be reopened to the :

depth required for proper compaction, refilled and compacted with the surface restored to
the required grade and compaction.

Low-permeable soil being placed for liner and cap systems shall be done in a consistentc.
manner with the results of the respective test fill pad.

f. Protective sand layer must be compacted with hand operated plate vibrator. .!
|

i

i

l

!
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EXCAVATION AND BACKFILL

O 3.2.9 Backfill placed against or around pavement, piles, sewers, utility structures and similar
facilities shall, within sic inches of such structures, contain no panicles exceeding two inches

in largest dimension.
.

3.2.10 Pipe joints shall be left exposed until required tests have been performed and in the case of
concrete pipe for at least 24 hours after the joint is made.

.

3.2.11 Constniction equipment or other vehicles shall not cross over culvens until the fill has
reached a depth of 1/5 the diameter or nine inches, whichever is greater, over the top of the
culvert.

3.2.12 IIcavy equipment shall not be used closer to a foundation than a distance equal to the height
of the backfill unless approved in writing by the Owner.

3.2.13 No backftli shall be placed against foundations for at least 3 days after pouring concrete.

3.2.14 The minimum earth cover above pipe in trenches shall be a . follows or as indicated on the
contract drawings:

Pipe Sig Cover

6 inches and smaller 6 inches
8 inches to 12 inches, incl. 12 inches
14 inches to 22 inches, incl. 18 inches

24 inches and larger 24 inches

3.2.15 Fill shall not be frozen nor should fill be placed on frozen subgrade,

Protect fill surfaces from freezing including final lifts of compacted clay liners and capa.
materials.

3.2.16 Provide final survey of locations and clevations of final surfaces of clay liner, leak detection
and teachate collection trenches and each cap layer. Survey must include coordinates and
elevations of all grade change points and a grid no greater than 25 feet square. Survey must ,

be plotted on an appropriately scaled map. ;

i
1

s

-END OF SECTION- 1

!
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EXCAVATION AND BACKFILL

EXil! BIT 02220-1
BACKFILL >NG SCllEDULE i

,

i

BACKFILL COMPACTION i

El.EMENT TYPE REOUIREMENTS _ COMMENTS

Under collection / Type A or B G 95 percent 11and consolidate to stabilize -

detection and drain material

pipes

Pipe culvert trench Type A 90 percent Top with topsoil if in grassy area,
and drainage structures seed and mulch, Modified Proctor

,

except when under road
when under road or cells

Pipe culvert trench Type C 95 percent Modified Proctor
and drainage structures .!
under road

o

Low-permeability low-permeable 95 percent Modified Proctor, and per respective
Compacted Clay layers material Test Fill Pond results.

- Compacted clay |

|
-.

,

Drainage Layer Type B, D, and G As shown on Material placed using loader or
'

with acceptable project plans - bulldozer to achieve a medium ;

hydraulic dense state

conductivities

Protective Sand layer. Type D 95 percent Must be compacted with a hand held
plate vibrator 1

Select Backfill Type E 85-95 percent Visually inspected by Owner or -
Representative ~ .i

Under Foundations Type A 95 percent Modified Proctor q

Around Foundations -Type E 90 percent Modified Proctor

-|,

,

.-

E42220-1 February 1,1994 ~
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EXCAVATION AND BACKFILL

Y'
'l

-.

|EXIHBIT 02220-Il '

SCilEDULE OF SUBMllTALS

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCIIEDULE j

02220 . 1.4.la Field test reports ' Within one week of completion .
of testing or inspection

02220 1.4. lb Borrow material test reports Prior to use 45 days prior to ,
placement, changes in source, or
appearance, and for each 1000 cubic
yards of material placed. ;

02220 1.4.lc Testing agency and Prior to use 10 days after award of
contract

qualifications

02220 1.4. ld Results of permeability tests 45 days prior to use of low-
permeability compacted clay and
drainage materials (refer to
Requirements of Test Fill)

O 02220 1.4.le Documentation of sufficient With borrow test reports 1.4.1.b
borrow material ,

02220 1.4.2 Analytical results of 30 days prior to placement, changes . [
compacted clay and Type E- in source, or appearance, and for

select backfill sources each 1000 cubic yards of material
placed

L

!

I

'

>
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SLUDGE MOBILIZATION
l
*
A

SECTION 02221
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1.4 Submittals ...............................I... ...... ..

2.0 EXCAVATION . ...... 2.................... ... .... ........ ....
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SLUDGE MOBILIZATION

O i

1.0 GliN_liRAL
,

1.1 Score
;

1.1.1 This work consists of removal of sludges from ponds and movement and placement to the
stabilization system for processing.

1.1.2 nis section addresses requirements for moving sludge from the Burn and Deepwell Ponds to
the Sludge Processing Area. He contractor is required to present a cost effective means and
method for the safe and productive movement of the sludge.

1.1.3 The work includes provision of on-site spill control, containment and countermeasure
equipment.

t

I.2 Site Conditions

1.2.1 The Contractor shall maintain the work in a clean and workmanlike manner and contain and
remove all spilled and leaked material immediately. |

1.2.2 Provide access control to work area prior to starting any sludge mobilization operations.

i
1.3 B.eculation}

1.3.1 ne current applicable reguLtions, ordinances, statutes or codes of the town, city, county or-
*

state in which the plan is located, the Federal Government, or other regulatory agency shall--

apply. Where this specification is more stringent than, and does not conflict with such *

regulations, ordinances, statues or codes, this specification shall govern.

1.3.2 Comply with owner's regulations and requirements for Continctors. ;

i
1.4 Submittals

!

1.4.1 Submit detailed plan, procedures and shop drawings for proposed sludge movement ;

including: !
o

a. Listing of equipment, t

b. Operating requirements.

c. Control systems.

d. Transfer systems.
i

c. Productivity. -;

1.4.2 Submit Spill Control, Containment and Countermeasure Plan.
,

1.4.3 Submit daily records of quantity of sludge transferred.
.

| . B:Pil?22.BP 02221-1 February 1,1994
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SLUDGE MOBILIZATION
'

\

2.0 EXECUTIOJ

2.1 ggn_ tral

2.1.1 Do all transfer operations under manual control. Operator must be in visual contact with ,

transfer operations or in verbal or radio contact with individuals who are in visual contract
with transfer operations at all times.

2.1.2 Continue sludge removal until color of material being removed clearly demonstrates that clay
bottom has been reached. Determination of color change or the presence of clay soils must

'

be confirmed by Owner's Engineer.

2.1.3 Stop operations whenever there is evidence of leak or spill.

2.1.4 All excavation and movement of sludge shall be performed under wet or saturated conditions. i

2.1.5 If sludge is pumped it shall be done in double contained piping (a pipe within a pipe). ;

--END OF SECTION-
,

!

!

!

!

:

?
.

;

i
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!
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SLUDGE MOBILIZ ATION i

-

EXIIIBIT 02221-1
' SCliEDULE OF SUBMITTALS

SPECIFICATION
$JiCTION AND PARAGRAPil SUBMITTAL TITLE SUBMITTAL SCIIEDULE

:

02221 1.4.1 Sludge Mobilization Plan 10 days before stan of
and Shop Drawings mobilization work

02221 1.4.2 Spill Control, Containment 10 days before start of work
and Countermeasures Plan

,

02221 1.4.3 Daily Records Within 24 hours .

!

:

O

,

>

1

.-
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P!PE UNDERDRAINS

1.0 GENERAL

1.1 Scope

1.1.1 The work included in this section of the specifications shall consist of fumishing and
installing pipe underdrains to be used as part of the leachate collection, leak detection, and

>

perimeter drainage systems.

1.2 Site Conditions

1.2.1 See construction drawings for prepared grades and project layout.

1.3 E.ezulations

1.3.1 ne current applicable regulations, ordinances, statutes or codes of the town, city, county or ;

!
state in which the plant is located, the Federal Gosernnent, or other regulatory agency shall
apply. Where this specification is more stringent than, and does not conflict with such -
regulations, ordinances, statues or codes, this specification shall govern.

1.4 Submittals

1.4.1 ne following shall be submitted for approval in accordance with the contract documents: ,

Product data; provide data on pipe and pipe accessories.a.

b. Refer to Exhibit 02712-1 for Schedule of Submittals.

1.5 Quality Control /Assurangs ,

1.5.1 The Subcontractor shall verify that field tneasurements and elevations are as indicated on
contract drawings.

2.0 MATERIALS

2.1 E.is

2.1.1 PVC pipe shall be Schedule 80 PVC with bell end or couple end joints of the size and
diameter shown on the contract drawing, unless otherwise noted, and meet the following:

ASTM D 1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and ;
a.

Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. |

b. ASTM D 1785 - Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40,80 and 120,

ASTM D 3139 - Specifications for Joints for Plastic Pressure Pipes Using Elastomeric
-

c.
Seals.

d. ASTM D 3034 - Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. |

B:Pil722.BP 02712-1 February 1,1994 j
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PIPE UNDERDRAINS
:

e. ASTM F 412 - Definitions of Terms Relating to Plastic Pipe Systems.
,

'

2.1.2 PVC pipe solvent cements and primers shall be in conformance with ASTM D 2564 and shall
be used as per the pipe and solvent manufacturers' recommendations.

2.1.3 PVC pipe perforations shall be half inch diameter (max.).

t

3.0 STORAGE AND IIANDLING
i

3.1 When pipe is received in standard lifts, it should remain in the lift until ready for use. Lifts should
not be stxked more than three high and should always be stacked wood on wood. Loose pipe must
be stored on racks with a minimum support spacing of 3 feet. Pipe must be shaded but not covered ,

directly _when stored outside in high ambient temperatures. His will provide for free circulation of
air and reduce the heat buildup due to direct sunlight exposure. Care shall be exercised during
loading, unloading, and in transit to ensure that the pipe is not damaged by abrasion or sharp edges.

3.2 Fittings should be stored in their original cartons la kcep them free of dirt and reduce the possibility
of damage. If possible, fittings should be stored indoors.

3.3 Solvent cements have a definite shelf life and each can and carton is clearly marked with a date of
manufacture. PVC cement must be used within 2 years of the date of manufacture. Solvent cements
and primers should be stored in a relatively cool shelter away from direct' sun exposure.

3.4 Care shall be exercised to avoid rough handling of thermoplastic pipe and fittings. Hey must not be
. - dragged over sharp projections, dropped, or have objects dropped upon them. Pipe ends shall be . >

inspected for cracks resulting from such abuse. Transportation by truck or pipe trailer will require
that the pipe be continuously supported, and all sharp edges on the trailer bed that could come in
contact with the pipe must be padded.

3.5 Keep containers for solvent cements tightly closed except when in use. Avoid prolonged breathing of
solvent vapors, and when pipe and fittings are being joined in partially enclosed areas, use a
ventilating device to attenuate vapor levels. Keep solvent cements. primers, and c! caners away from ,

all sources of ignition, heat, sparks, and open flames.

3.6 Care shall be exercised during loading, unloading, and in transit to ensure that the pipe is not
'

damaged by abrasion or sharp edges.

4.0 PIPE DRAIN BEDDINS

4.1 Following excavation of the trench, geofabric, (having material properties that are in conformance ;

with Section 13400), shall be placed in the trench.
,

!

4.2 A bed of filter and bedding material. (having material properties that are in conformance with |
Section 02220), shall be placed on the fabric. The depth of the material shall be as shown on the -(
construction drawings or as indicated in Section 02220.

B:Pfl722.BP 02712-2 Februay 1,1994
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PIPE UNDERDRAINS
.. . ,

'

5.0 PIPE DRAIN INSTALL.ATION

5.1 The pipe shall be placed on the filter and bedding material to the established line and grade. :

5.2 Pipe shall be laid with the perforations at the lower quarter points of the section.

'

5.3 Jointing of pipe and closure of upstream ends shall be made with the specified couplings and end
caps. The downstream end of the pipe shaft shall be connected to the drainage structures by methods .

recommended by the manufacturer.

6.0 BACKFilllNG ,

6.1 The trench shall be backfilled with filter material to the specified depth. Care shall be taken to avoid !
damage or displacement of the pipe. Fabric shall be folded into place and lapped as shown on the
construction drawings. Excess fabric shall be trimmed and removed.

6.2 Backfilling of the underdrain shall be completed by placing soil above the fabric. Backfill material
and compaction, and the fabric material shall be as specified in other sections of these specifications.

'

,

-END OF SECTION--

i
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PIPE UNDERDRAINS .

,

EXillBIT 02712-1
' SC11EDULE OF SUBMITTALS

-

SPECIFICATION
SECTION AND PARAGRAPli SUBMITTAL TITLE SUBMITTAL SCilEDULE

02712 1.4.l a Product data on pipe Ten days prior to their use

underdrains and accessories

;

.
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STORM DRAINAGE SYSTEMS
-

-' d SECTION 02720

'
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STORM DRAINAGE SYSTEMS

!.0 GENERAL

1.1 Sses
.

1.1.1 ne work included in this section of the specifications shall consist of furnishing and
installing storm drainage facilities, and repairs and modifications of existing structures as
required. His work shall also include cleaning of existing facilities.

1.2 Site Conditions
.

L

1.2.1 See construction drawings for prepared grades and project layout information.

1.2.2 ne contractor shall be responsible for the proper control and containment of stormwater in '

and around the work areas during construction.

1.3 Regulatio.jn
,

1.3.1 ne current applicable irgulations, ordinances, statutes or codes of the town, city, county or
state in which the plant is located, the Federal Government, or other regulatory agency shall
apply. . Where this specification is more stringent than, and does not conflict with such
regulations, ordinances, statues or codes, this specification shall govern. ;

1.4 Submittats

1.4.1 De following shall be submitted for approval in accordance with the contract documents: I

(
a. Product data; provide data on storm drainage products and accessories,

b. Refer to Exhibit 02720-1 for Schedule of Submittals.

1.5 Quality Control / Assurance {

l.5.1 ne Contractor shall verify that field measurements and elevations are as indicated on
contract drawings.

2.0 MATERIALS
:

2.1 Reinforced Concrete Pitie (RCP)

2.1.1 RCP, bell and spigot with compression type joints shall conform to ASTM C 76, Class 111,
W all B. !

,

2.1.2 RCP Joint gaskets shall be Neoprene O-Ring Gaskets conforming to ASTM C 443. I

2.2 Construction Castines

2.2.1 Construction castings shall be E. L. I.eBaron No. LA-244 frame and cover for manholes and'

No. LAG 244 frame and grate with 151 souare inch water pass area for catch basins, or
,

Owner approved equal. '

s B:Pil722.BP 02720-1 February 1,1994
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STORM DRAINAGE SYSTEMS

'

2.3 Granular Fill (Gravel Bedding)

2.3.1 Granular fill used shall be Type A or B as specified in Section 02220.

,

I

O
'

t
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STORM DRAINAGE SYSTEMS ' I

..

. ;

5.1.2 Pipe shall be protected during handling against impact shocks and free fall. The Contractor
shall furnish and use the necessary facilities for lowering the pipe into the trench in a manner

,

that will not damage or disturb either the pipe or the trench.
,

5.1.3 Except by special permission, no pipe shall be laid except in the presence of the Owner or his
designated representative. No pipe shall be laid unless the trench subgrade is in a condition -
satisfactory to the Owner or his designated representative. Pipe shall not be laid on frozen |
ground or when the condition of the trench or the weather is unsuitable for such work. Pipe
shall be kept clean at all times.

5.1.4 Keep trenches dry during pipe laying.
;

5.1.5 Clean joint contact surfaces immediately prior to jointing. Use cleaner, solvents and other
jointing or coating material such as lubricants, primers, cemcuts, monars, adhesives as

,

*

recommended by the pipe or pipe coating manufacturer.

!
5.1.6 Care shall be taken to protect the pipe from the intrusion of foreign materials during

installation.
,

5.1.7 When the laying of the pipe has stopped for the day, alljoints shall be finished. When pipe '

laying is not in progress, the ends of the pipe line shall be kept closed to prevent the
accumulation of any debris or dirt inside the pipe.

6.0 B ACKFILLING TRENCIIES

6.1 Unless otherwise directed, backfill trenches immediately after the pipe is tested and accepted. Do !
- not permit water to rise in trenches after the pipe is in place. In process areas and under roads

backfill to grade to 95 percent compaction.
,

I
6.2 The backfill material placed above and immediately adjacent to the pipe shall be free of rocks,

stones, brush, debris and junk which would damage the coating. Place no rock or stones or jagged '

concrete pieces having a dimension larger than two inches in the trench backfill. >

6.3 All areas, including roads or paved areas, shall be restored to its original condition.

7.0 INSTALLATION OF POLYETilYI.ENE SEWER PIPE JOINTS

7.1 All polyethylene pipe shall be joined by personnel experienced with butt fusion in accordance with ;
the recommendations of the pipe manufacturer.

8.0 INSTALLATION OF CONSTRUCTION _ FASTINGS
-

8.1 Frames, covers and grates shall be placed true to line and grade. Covers, grates and frames shall
make firm, full and even bearmg on their respective underlying surfaces and shall be non-rocking -
under loads.

9.0 INSTALLATION OF SPILL APRONS;

9.1 Spill aprons shall be placed to dimensions as shown on the project plans.

| B:Pil722.BP 02720-3 February 1,1994
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STORM DRAINAGE SYSTEMS

)
.0 llYDROSTATIC TESTING

|
'

10.1 Storm sewers shall be hydrostatically tested, prior to covering joints and in the presence of the
Owner or his designated representative, in accordance with the following provisions:

| 10.1.1 Sewers constructed with compression joints shall sustain a maximum limit of 0.40 gallons per
|

inch of diameter per hour per 100 feet of line when field tested by actual infiltration
conditions. If the groundwater level is below the sewer invert, exfiltration testing is
required, and an allowance of an additional ten percent of leakage shall be permitted above j

that allowed for infiltration testing for each additional two feet of head, over a basic two feet ,

!

minimum internal head.
:

'10.1.2 Water level in the test section of sewer during the exfiltration test shall be at the lowest catch

basin or manhole rim elevation.

10.1.3 Concrete sewer pipe and manholes shall be presoaked for a minimum of 24 hours to allow
for water absorption which shall be replenished prior to exflitration testing.

10.1.4 Test shall be terminated upon reaching a satisfactory stable leakage rate as specified above in
!

paragraph 10.1.1 for a period of one hour. A report summarizing the results of each test '

shall be submitted to the Owner (reference Exhibit 02720-1). The report shall include the
date of the test, procedure used, individual who performed the test, the Owner's designated

representative who witnessed the test and the results..

'
,

'

O |--END OF SECTION--
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:
SECTION 02831

|
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FENCES AND GATES

i

1.0 GENERAL,

1.1 Scope L

]
1.1.1 This section is provided for information only and shall be utilized if replacement or security

fencing and/or grates are required. .;

1.1.2 This Section specifies the requirements for installation and removal of a 4-foot high
temporary construction fence, with high visibility construction webbing at the location shown
on the drawings.

P

i
1.2 Site Conditionj |

|

1.2.1 See construction drawings for site conditions and project layout.

F

1.3 Reculations
>

1.3.1 ne current applicable regulations, ordinances, statues or codes of the town, city, county or r
'

state in which the plant is located, the Federal Government, or other regulatory agency shall
apply. Where this specification is more stringent than, and does not conflict with such
regulations, ordinances, statues or codes, this specification shall govern.

1.4 Submittals

1.4.1 ne following shall be submitted for approval in accordance with the contract documents:
;

a. Submit product data for all fence materials. I

b. Submit a layout of the new fence with dimensions and locations for site access,
anchorage devices, spacing of components, accessories, fittings, and schedule of-
components,

c. Name and resume of fence subcontractor.

d. See Exhibit 02831-1 for schedule of submittals.
i

1.5 Quality Control / Assurance

1.5.1 Install the t:mporary construction fence in compliance with manufacturer's recommendations.

1.5.2 Use only a company that has been installing fencing for at least 5 years. .;

'!
2.0 IEMPORARY FENCING MATERIALS ]

Eatgig j2.1 a

2.1.1 Fabric shall be 10474-11,6-inch square mesh 47-inch high farm type fence wire, having a 9
gauge top and bottom strand with 11 gauge intennediate strands.

B:Pil722.BP 02831-1 February 1,1994
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2.1.2 48 inch high orange polyethylene safety netting. |
...

!
2.2 IMtj -

2.2.1 Temporary fence posts shall be 6-foot metal studded "T*-Posts driven to a depth of 2 feet
below grade at 10-foot intervals.

3.0 INSTALLATION ,

3.1 1.nystallation and Removal of Construction (Temr9taTV) Fence

3.1,1 Site Grading and clearing for fence erection is the responsibility of the Contractor.

3.1.2 Drive posts to the sepths reconunended by the fence maaufacturer.
'

3.1.3 wx ly fasten the fabric to the fence using appropriate hooks or clips.

3.1.4 Contractor shall be responsible for adequately maintaining the temporary fence during
building construction.

|
)

3.1.5 The orange polyethylene safety netting shall be fastened to the wire fence fabric to provide
enhanced visibility.

i

3.1.6 Follo' ig completion of construction, as defined by Owner, the Contractor shall remove and i
i

prope dispose of all temporary fencing materials.

:

--END OF SECTION- |
.
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) EXillBIT 02831-1
~

SCilEDULE OF SUBMITTAf3 .]

SPECIFICATION [
SECTION AND PARAGBAPil SUBMITTAL TITLE - SUBMITTAL SCHEDULE )

02831. l .4. l a Product data Ten days before installation

02331 1.4.lb Fence layout Ten days before installation :
i

02831 1.4,1c Name and resume of fence Ten days before installation |
'

subcontractor
,

;

,
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1.0 GENERAL |
|

1.1, Scong

1.1.1 nis section shall consist of furnishing all seed, lime commercial fertilizer, roulching j

material, geotextile netting, water, placing and incorporating and monitoring as specified in :

the contract drawings and this specification. His includes all areas outside of specified limits 1
where the vegetative growth has been injuriously disturbed or destroyed by the Contrxtor. :

1.2 Site Conditions
t

1.2.1 ne Contractor shall remove all debris, all excavated materials and leave the site in a neat |

and presentable condition throughout daily and upon completion of the work. !

>

1.3 Feculations .e

q

1.3.1 nis specification seguires compliance with all federal, state, local laws and regulations which
may be applicabk including the Occupational Safety and IIcalth Act, Construction Safety Act :

as well as Rules, Regulations and Standards of the Secretary of Labor.
>

1.4 Submittals .

1.4.1 ne following shall be submitted for approval in accordance with the contract documenis: [

) a. Results of agronomic testing. [
.

b. Materials to be used for mulching, a
r

c. Type of geotextile and manufacturers specifications for netting to be placed over mulch.

1.4.2 Refer to Exhibit 02936-1 for Schedule of Submittals. i

-

2.0 MATERIAL 4

2.1 General
i

2.4.1 Fertilizer used for the cover seeding shall be 20-15-15 analysis in the spring, or 10-20-20
;

*

analysis in the fall.

2.4.2 The soil cover, in order to guarantee correct seed growth and pli properties, shall receive an ,

application of lime, the quantity of which will conform to the requirements indicated by j

agronomic testing of the soil cover as described in Section 2.03. ;

2.4.3 The standard permanent cover mixture of seeding for the cover in the fall shall consist of
Timothy, Wheat, Alsike Clover and Red Clover. The relative poundage of each is shown in - ,

Table 1. A fall temporary cover mixture is provided to allow for erosion protection if the ,

f
permanent cover cannot be established. A spring permanent cover mixture is provided and
spring seeding is required at the site.

B.Pil722.BP - 02940-1 February 1,'1994 !
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SEEDING AND MULCHING ,

:

(( '

,

2.4.4 An organic mulch shall be placed over the seed as a moisture bolding medium. Materials
t. sed for mulching shall be straw or hay. They shall be reasonably free of weed seed and ,

such foreign materials as may detract form their effectiveness as a mulch or injurious to
desired plant growth.

2.4.5 Geotextile netting of a polypropylene or polyethylene type shall be applied over the mulch as
designated in Section 3.02 of this specification.

.

TABLE 1
,

PLS' Sceding

Standard Seed Mixtur3 (lbs/aere) Time of Seedine ,

Fall Permanent Cover Timothy 4 August-October ;

' Wheat 8 !

Alsike Clover * 4 !
Red Clover * 12 :

28 preferred ratc

!

Fall. Temporary Cover Wheat 26

Timothy _6 [
32 |

'

Spring-Permanent Cover Timothy 6 Late February-l,.ite May
Bromograss 6 ,

>

Orchard grass 4

Alsike Clover * 6

Red Clover * J
26 ,

;
PLS' Pure live seed. Note: Use only a high-purity seed with high germination percentage.
* And appropriate rhizobium inoculant.

2.2 beceptable Manufacturers }

221 A list of suppliers of fertilizer, lime, and seeding shall be given to the Engincu by the..

Contractor. This list shall be approved by the Owner or his representative before the ;

shipment of matetials.

2.2.2 Geotextile netting shall be AMXCO erosion control netting manufactured by the American
Excelsior Company, Arlington, Texas. Similar products may be substituted upon written ;

permission of the Owner or his representative prior to delivery.

I2.3 Arronomig Testing

2.3.1 After the cover soil has been placed, it shall be tested to determine its specific lime - >

requirements.

B:Pil722.BP 02940-2 February 1,1994
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SEEDING AND MULCillNG
;

: .

: : 3.0 FOUNDATION AND PREPARATION

3.1 General
,

3.1.1' Sceding and mulching will be delayed until construction has been completed. The Contractor
shall be prepared to seed and mulch disturbed areas immediately following construction upon
request of the Engineer.

i
i

4.0 INSTAL.LATION

4.1 Surface Profile Mixing

4.1.1 The soil material shall be disced with ordinary field-finishing implements such as tandem !

spring rake or tandem disk harrow provided the equipment can mix at a consistent 5 or 6
inch depth. Mixing should be done when the clean fillis in a dry or semi-dry consistency.
Mixing should not be attempted after a rain to avoid incomplete mixing of the cover soil ;

rnaterial.

4.2 Fertilizer Application >

I4.2.1 Application of fenilizer over the area should be done at the rate of 300 pounds per acre of
20-15-15 analysis (spring application) or 10-20-20 analysis (fall application) fertilizer. His is

*

the equivalent of 6.9 pounds of fertilizer per 1,000 sq ft. De fertilizer can be applied from
'

a spreader (hopper) or broadcast as long as a uniform application rate can be maintained.

( 4.3 Lime Application

4.3.1 Lime to be applied to the soil cover shall consist of agricuhural or dolomitic ground .

limestone or pelletized limestone with a total neutralizing potential (TNP) of 90+. In no 7

circumstances shall hydrated, calcined lime or limestone sludges be substituted for ,

agricultural or dolomitic lime.

ne quantity of limestone determined from Part II, Section 2.03 above, shall bea,

uniformly spread over the cover soil area using a limestone spreader (hopper) following
an agricultural tractor. He limestone shall be spread prior to seeding the cover soil,
during the active growing season, during dry weather. >

s

b. Subsequent to surface application, the limestone shall be incorporated into the surface to
a depth of 5 inches, with a roller blade disk barrow to a tandem roller barrow. Either

*

implement is satisfactory for covering soil mixing and will prepare the surface for
subsequent seeding.

#

4.4 SpeJipe Mixtures and Appji.c.ation Rates
;

4.4.1 De seed shall be spread from a broadcast spreader or hydroseeder as required. The
-

preferred mixture is provided in Table I and has been tailored to the conditions of the site. .

i

Legumes should be inoculated immediately prior to seeding with the specific legume ;a.
inoculant. Secding shall be accomplished during the periods specified on Table 1. |
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SEEDING AND MULCillNG I

.

4.5 MuJph AtiplicatiDD i

4.5.1 Within 24 hours after seeding, the vegetative mulching material shall te evenly placed over
all seeded areas at the rate of approximately 3,100 pounds (1.55 tons) per acre for straw, or
2.3 tons per acre for hay. His is the equivalent of 71 pounds of straw per 1,000 sq ft or ;

106 pounds of hay per 1,000 sq ft.

4.6 !)fe of Geotentile Netting

4.6.1 Seeded and mulched areas susceptible to storm crosion forces and outslopes having slope
gradients equal to or steeper than 4:1 (II:V) shall be covered with geotextile netting of a
pclypropylene type (3/4 to 1/2 inch mesh weave). The seeding and mulching are to be
completed within 24 hours of the final grading. If conditions warrant a longer prior, then a i

geotextile netting shall b placed inunediately over the entire cover areas to protect the soil,
seed, and mulch. This netting is placed over the mulch or soil and fastened to the ground ;

with 8-inch wire staples (available through the netting supplier) affixed at 2-foot intervals
'

along the netting rolls.

a. Once prepared with netting, reseeded areas should be protected from any vehicular traffic
which could destroy or degrade '.he protection provided by the geotettile netting. ,

r

4.7 Watering

j 4.7.1 After completion of installation of fertilizer, lime, seed, mulch, and crosion control netting, -

the newly-seeded area will be watered. Watering of the seeded area will te accomplished
using either canvas " soaker * hoses laid in parallel strips across the seeded area,= and
connected to a source of potable water, or the flat ribbon " spray * hoses connected to a source
of potable water. The site will be watered sufficiently to provide at least 1 1/2 inches of
water per week during the first 3 weeks of cover vegetation establishment. An estimate of ,

the amount of water delivered to the seeded area will be obtained using several plastic rain
gauge to collect water placed on the seeded ponion of the site. Care should be taken during
watering to prevent complete soil saturation from occurring. Generally, more frequent

'

watering of short time duration is more successful than prolonged watering periods. Avoid _ ,

watering from midday to late afternoon to avoid scorching the germinated seedimgs. -j
|

5.0 M AINTENANCE PROGR AM ;

5.1 fgneral

5,1.1 The cover soil area of the site will be inspected biweekly for the first full growing season to
determine the extent of vegetation cover and establishment. Areas of poor vegetation growth, I

or of crosion action, will be promptly repaired and reseeded. The seed, fertilizer, lime, and
mulch specifications detailed in this section will be used in repairing any site areas requiring
maintenance.
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6.0 CLEANUE

6.1 Deneral

6.1.1 Prior to final acceptance, the Contractor shall remove all machinery, equipment, supplies
materials, rubbish, etc. from the project. Pavement and storm drainage facilities shall be

cleaned and all soils and other debris removed.
,

.

I

-END OF SECTION- ,
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- EXilIBIT 02940-1.
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SCIIEDULE OF SUBMI1TALS '

SPECIFICATION .

f
- EliCl~lON AND PARAGRAtli SUBMITTAL TITLE SUBMFITAL SCllEDULE

02940 1.4.la Agronomic Test Results 10 days prior to their topsoil
placemesi.t

02940 1.4.Ib Mulching Materials 10 days prior to mulching placement
t

02940 1.4,lc Geotextiles 10 days prior to placement
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SLUDGE STABILIZATION AND SOLIDIFICATION ',
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SLUDGE STABILIZATION AND SOLIDIFICATION
'

1.0 GENERAL

l.1 Scope
'

1.1.1 Provide plant and equipment necessary to remove sludges from Deepwell and Burn Ponds,
transport sludge to stabilization plant, receive, unload and store stabilization reagents, mix
sludge with stabilization reagents, transport stabilized sludge to closure cells and place
stabilized sludge in closure cells.

1.1.2 Furnish all air pollution controls needed to conduct stabilization mixing and placement
operations in accordance with applicable regulations and owners requirements set forth in
these specifications.

1.1.3 Erect, test and operate equipment defined in 1.1.1 and 1.1.2 to place stabilized waste in 1

,

ponds.

1.1.4 Perform pilot scaS testing to verify mix design and determine mixing procedures. .

|1.1.5 Decontaminate, dismantle and remove all equipment definsd in 1.1.1 and 1.1.2 from job site

at end of work.

1.1.6 Furnish all stabilization reagents needed for project. Remove excess materials from job site

at end of project.

1.2 Site Conditions

1.2.1 Refer to construction drawings for site conditions and project layout.

1.2.2 Promptly remove and decontaminate as necessary any dust emitted from mixing unit, reagent
unloading operations and reagent storage facilities.

1.3 Reculations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the toven, city, county or
state in which the plant is located, the Federal Government, or other regulatory agency shall
apply. Where this specification is tnore stringent than, and does not conflict with such
regulations, ordinances, statues or codes, this specification shall govern.

1.3.2 Comply with owner's regulations and requirements for Contractors.

1.4 Submittals

1.4.1 Submit detailed drawings and equipment specifications for the following systems:

Sludge removal equipment including level controls, positioning systems and controls.a.
,

b. Sludge transport pipeline including equalization tanks, monitoring and control systems
and secondary contarainants (if used).

B:PII722.BP 03330-1 February 1,1994
,

- -



,

1

SLUDGE STABILIZATION AND SOLIDIFICATION
.

c. Stabiliation plant including control systems, air pollution controls, containments, reagent i

unloading and storage, etc. ;

d. Stabilized sludge purcping and placement system including controls, discharging i

positioning system, placemcat forms, secondary containments and supports and
connections (where appropriate).

1.4.2 Submit Qr.ality Assurance and Control Plan including:

a. Sampling systems built into equipment.
,

b. Sampling frequency and rnethodology.

Test procedures and details of onsite laboratory facilities.c.

d. Data management and analysis systems,

c. Set points and authorities for corrective action. ,

1.4.3 Submit source identity and test data for reagents including: >

a. Chemical Analysis.

b. Particle Si2e Analysis,

c. Documentation that sufficient quantities are available to complete the project.

1.4.4 Submit documentation plan for approval by Owner. ,

1.4.5 Submit pilot scale test results for each sludge source. e

1.4.6 Submit daily production and quality control records in machine readable fonn. l

1.4.7 Submit updated maps and sections of entire closure cells showing disposal location for each
batch. .

1.4.8 Maintain computer data base in a fonnat as approved by Owner, of production and QA/QC
records and submit at end of project.

1.4.9 Conduct operational readiness review with Owner before starting system. Provide checklist
_. '

- to Owner.

l.5 Quality Control / Assurance

1.5.1 Cast three cubes for each batch,

Test each cube with pocket penetrometer at 2,5,10,15,20, and 28 days after castinga.
record values,

b. Stop testing when values specified in 3.3.1 are reached. ;

!
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SLUDGE STABILIZATION AND SOLIDIFICATION

D
c. If values specified in 3.3.1 are not reached in 28 days, take core specimens (6* min.

dia.) from closure cell and test to verify that batch meets requirements of 3.3.2.

d. If batch does not meet 3.3.2 requirements Icave material in place if:
9

1. There are no nonconforming batches below it.
'

2. There are no nonconforming batches within 30 feet of it. -

Otherwise remove material and place debris in cell with 3000 psi concrete.
,

e, if nonconforming material is left in place, use 3000 psi concrete for lift above it. |

1.5.2 Cast six 6*. diameter cylinders per solidification unit per ten shifts (8 hr shifts). -

;
a. Measure pocket penetrometer compressive strength for each cylinder.

b. Perform product acceptance tests per Section 3.3.2, for each set of cylinders.

c. Modify penetrometer acceptance, values, and mix design as required based on test
results. ,

1.5.3 Perform all analytical testing and sampling in accordance with QA/QC plan.
i

i

2.0 SI UDGE MOBILIZATION
t

2.1 Be.moval and Transport
i

2.1.1 Remove and transport sludge in accordance with Section 02221.
.

i2.2 pewatering

2.2.1 Screen large particles with screening unit. ,

t

2.2.2 Increase sludge solids content as necessary with a continuous feed centrifuge.

3.0 SLUDGE STABILIZATION

3.1 Materials

(To be determined)

!
>

s
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I SLUDGE STABILIZATION AND SOLIDIFICATION .

-( 3.2 Method

3.2.1 Stabilize sludge by adding reagents needed to achieve product quality specified in Section
3.3.1 on bench scale text, the following mix proponions as established during bench scale
testing should be considered:

Approximate Reagent Application
Sludge (% by dry weight of sludge)
Sourcq

Deep Well/Celite
Burn
V-1

3.2.2 Mix sludge with reagents in pug mill or appropriate mixer.

a. Perform trial batches (5 cy minimum) to determine mixer retention time to meet product
quality requirements. .

b. Provide sufficient mixer capacity to process 400 cubic yards of raw sludge per day.

3.3 Air Pollution Controls

3.3.1 Perform all reagent additions and mixing inside of an enclosure under negative pressure.

O >

3.3.2 Use misters to prevent formation of fugitive dust.

3.3.3 Route off gas from enclosure through scrubbers.

3.3.4 Transpon scrubber liquid to water management systera at location specified by Owner.

3.3.5 Place scrubber sludge into mixing plant influent stream at a rate not to exceed 5 percent of
pond sludge.

,

h

?

I

~

i

|

.: |

:
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1

( SLUDGE STABILIZATION AND SOLIDIFICATION

3.4 Pmloct Ouality
1

3.4.1 Provide product with, at 48 hrs after mixing, has a 48 hr set strength measured with a pocket
penettometer as follows:

48 hr. set
Studre Source Strength (esi)

Cellte/ Deep Well
Burn
V-1

,!

Above values may be modifled with approval of Owner based on Contractnt's submittal of
correlation data with cylinder test results. :

3.4.2 Provide product with, at 28 days after mixing: comptessive strength greater than $0 pst
measured by ASTM D 2166 and no toxic leachate by TCLP leachir.g procedure cited in 40
CFR 261. Also test for TCLP extract leachable 1,1,1-trichloroethane according to EPA SW
846 method 8010 or 8240; and teachable acetonitrile according to EPA SW 846 method 8030

or 8240.
,

4.0 PLACEMENT IM O!5POSAL CELL

4.1 MCthod

4.1.1 Use concrete pump and closed pipe system to move stabillied sludge from mixer to closure
cell. >

,

4.1.2 Place stabilized sludge in formed areas so that thickness of batch is no greater than two f,''.

4.1.3 Vibrate placed sludge to climinate trapped air.

1.2 Qgcumentatloj!

4.2.1 Maintain records of top and bottom elevations and coordinates of corners for each batch.

4.2.2 Develop record 4ceping plan and submit for approval by Owner. Plan must:

a. Record location of each batch.
i

h. Reconi QA/QC test results for each batch.

-END OF SECTION- '

.

(
'

s
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SLUDGE STABILIZATION AND SOLIDIFICATION

(,~ EXilIBIT 03330 I
SCilEDULE OF SUBM11TALS

SPECIFICATION
S.iCTION AEpp_PARAGRAPI.1 SUBM11 TAI, TITLE SUBMITTAL SCllEDULE

03330 1.4. l a Studge Removal Equipment 5 days *

Shop Drawings

03330 1.4. lb Sludge Transport System 5 days *

03330 1.4.lc Stabilization Plant Shop 15 days
Dwgs

03330 1.4. ld Stabilind Sludge Pumping 15 days

System Shop Dwgs

03330 1.4.2 Sludge Stabilization QA/QC 15 days before start of operations
Plan

03330 1.4.3 Reagent Data 5 days

03330 1.4.4 Documentation Plan 15 days before start of operations

0 03330 1.4.5 Pilot Scale Test Results I day after completion

03330 1.4.6 Production QA/QC Data Weekly

03330 1.4.7 Maps and Sections of Batch Weekly
Disposition

03330 1.4.8 Computer Data Base of End of job

03330 1.4.9 Operational Readiness 5 days before review
Review Checklist

* Days after start of job unless otherwise noted.

|

|

!
!
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SECTION 03410
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PRECAST CONCRETE
f

' . . . ' l .0 QENERAL
\

L1 Sgopa

1.1.1 He work included in this section of these speciGcations shall consist of furnishing and
installing precast concrete (excluding reinforced concrete pipe) as shown on the project plans.

1.2 Site Conditions

1.2.1 See construction drawings for site conditions and project layout.

1.3 Reculation_3

1.3.1 He current applicable regulations, ordinances, statutes or codes of the town, city, county or ,

state in which the plant is located, the Federal Gos ernment, or other regulatory agency shall
apply. Where this specification is more stringent than, and does not conniet with such
regulations, ordinances, statues or codes, this specification shall govern.

1.4 Submittalg

1.4.1 De following shall be submitted for approval in accordance with the contract documents:

Product data; provide data on precast products, accessories, and installation information.a.

b. Manufactures certificate; certify that the precast products meet or exceed the applicable
referenced standards.#

.

. c. Method used to cover hcles in precast sections of drop inlets and sumps,
,

d. Refer to Exhibit 03410-1 for Schedule of Submittals.

1.5 Quality Control / Assurance
.

1.5.1 All precast manhole and catch basin sections shall be cured by an approved method and shall
not be shipped nor manhole steps subjected to loading until the concrete compressive strength
has attained 3000 psi and not before 5 days after fabrication and/or repair, whichever is
longer.

1.5.2 Where holes must be covered in the precast section to accommodate pipes, cover shall be
done in accordance with an approved method to setting them in place.

*

2.0 MATERIALS

2.1 Precast-Concrete Catch Basin / Manholes

2.1.1 Precast-concrete catch basin-manholes and sumps shall conform to ASni C 478.

2.1.2 Concrete shall have a compressive strength equal to or greater than 4000 psi. [

B:Pil722.BP 03410-1 February 1,1994
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PRECAST CONCRETE

2.1.3 Dimensions shall conform to those shown on project plans.- 4

2.1.4 Plastic <oated steel steps shall conform to latess ASTM C 478 Spec. (para. I1).

2.1.5 All sections shall have tongue and grove joints with an approved round, or fine type neoprene
gasket which conforms to the requirements of ASTM C 443.

2.1.6 Top portion shall be steel reinforced to meet or exceed HS-20 loading.

2.1.7 Reinforced steel shall conform to the ASTM A 185,

2.1.8 Bitumastic coating shall be applied to the exterior of the catch basins and manholes prior to
installation. ,

2.1.9 Catch basins and manholes shall have circular cutouts to accommodate inlet and outlet pipe
cast in the manhole base section at the required location.

2.1.10 Catch basins and manholes shall be supplied with neoprene boots cast into the concrete or
held in place by stainless steel compression bands. Adjustable stainless steel bands shall seal
the boot to the incoming pipe.

3.0 CATCil-BMilN/MANilOLES INSTALLATION
'

3.1 Catch Basin / manholes / sumps shall be placed on a thoroughly compacted gravel subbase as shown on
-- ' the project plans.

'

3.2 The top of the inlet or cover shall be placed at the elevation as indicated on the project plans.'

3.3 Joints between sections shall be scaled by O-rings provided for that purpose by the manhole
manufacturer. Bituminous self adhering rope sealant may be used with 0-rings.

-END OF SECTION--

.
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PRECAST CONCRETE

p)( '
SCilEDULE OF SUBMITTALS

EXIIIBIT 03410-1

i

SPECIFICATION
SF4 TION AND PAIMGRAPli SUBMITTAL TITLE SUBMITTAL SCliEDULE ,

.

03'l0 1.4. la Product data on premt Ten days prior to their use
products

!03410 1,4,1 b Manufactures Cenification Ten days prior to their use

03410 1.4. lc Method used to cover holes Ten days prior to their use

03410' 1,4. ! di Shop drawinc on cutters' 30 days prior to their ulq'

,

I

I

O :

,

I

|

!

|

i

O'
l
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.

SECTION 03420
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....... 32.2 Tests for Slump, Air Content, and Temperature . . ..... . . . . . . . . . .
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. ...... . ......... .... ........ . . . . . . ....... 43.0 EXCAVATION . .
.
;

i

....... 4 '
3.1 General ......... ..... . . ............. ...... . . . . . .

s 3.2 Shoring, Sheeting and Bracing .................... 5... ....... .......

4.0 FORMWORK . . . . ............................. 5............... ..
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4.2 Forms ........ ...................................... 5.... .
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[; ,_ CAST-IN-PLACE CONCRETE

V 1.0 !jENERAL

1.1 Scone

1.1.1 nis Specification co~rs the requirements for installation of cast-in-place concree work.

1.1.2 ne work shall include, but not be limited to, the following:

a. Sm .cying.

b. Construction of all plain and reinforced concrete work including concrete paving, and
foundations.

c. Placing of anchor bolts and other embedded items.

1.2 Site Cenditions

1.2.1 Refer to consttuction drawings for site conditions and project layout.

1.3 Reculations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the town, city, county or
state in which the plant is located, the Federal Government, or other regularity agency shall
apply. Where this specification is more stringent than, and does not conflict with such

p regulations, ordinances, statues or codes, this specification shall govern.

.

1.4 Submittals

1.4.1 The following shall be submitted for approval in accordance with the ontract documents:

a. Name and address of testing laboratory proposed by Contractor,

b. Results of all required testing.

c. Concrete supplier.

d. Refer to Exhibit 03420-1 for Schedule of Submuals.

1.5 Aptwable Specifications and Codes

1.5.1 All concrete work shall be in accordance with the specifications referred to herein and the
following:

a. " Specification for Structural Concrete for Buildings * ACI 301-84.

b. " Guide for Concrete Floor and Slab Construccon* ACI 302.lR-80.

::. * Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete *
ACI 304-73.

,

,

B:Pil722.BP 03420-1 February 1,1994
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CAST IN-PLACE CONCRETE ,

i

k ' d. " Report on Placing Concrete by Pumping * ACI 304.2R-71 (Revised 1982). i

e. " Ohio Basic Building Code" (OBBC).

2

!

;
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-- ' CAST-IN-PIACE CONCRETE..

i

f. *liot Weather Concreting" ACI 30$R-77 (Revised 1982). j

g. * Cold Weather Concreting * ACI 306R 78 (Revised 1983).

!
h. ' Practice for Curing Concrete * ACI 308-81. !

i. ' Practice for Consolidation of Concrete * ACI 309-72. .;

j. " Details for Detailing of Concrete Reinforcement * ACI 315-80. )

k. ' Recommendations for Construction of Concrete Pavements and Concrete Bases * ACI
316R-82. :

,

'I. * Building Code Requirements Reinforced Concrete (using strength desi;n method)'ACI
318-83.

i

m. * Building Code Requirements for Reinforced Concrete * ACI 301-83. i

o

n. " Recommended Practice for Concrete Formwork" ACI 347-78. !

:

o. " Method of Making and Curing Concrete Test Specimens in the FHd" ASTM C31-84. ,

!

p. " Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens * f
!

ASTM C39-84.

q. * Test Method for Slump of Portland Cement Concrete * ASTM C143-78,

r. " Method for Sampling Freshly Mixco Concrete * ASTM C172-82. >

s. " Test Method for Air Content of Freshly Mixed Concrete by Volumetric Method' |
ASTM C178-78. |

!

t. "Reconunended Practice for inspection and Testing Agencies for Concrete, Steel and )
Bituminous Materials as Used in Construction * ASDi E329-77 (Revised 1983). ;

u. ' Structural Welding Code . Reinforcing Steel * AWS DI.4-79. !

v. " Test Method for Early Volume Change of Cementitious Mixtures * ASTM C827-82.
,

|
!

w. " Specification for Concrete Aggregates * ASTM C33-84.

x. " Specification for Portland Cement * ASTM C150-84.
1

y. " Specification for Ready-Mixed Concrete * AA-220.

z. " Specification for Fabrication of Concrete Reinforcement * AA-230. i

a. * Specification for Concrete Work" AA-240.

B:P11722.BP 03420-2 February 1,1994
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. CAST !N PLACE CONCRETE I

f
!

' l.6 OualitY Control /Assurancs j
:

1.6.1 Tests of concrete used shall be made by a properly equipped independent Irboratory qualified - :
'

in accordance with ASTM E329 and approved by Owner. Cost of testing shall be assumed
by the Contractor. '

1.6.2 Testing shall include compressive tests of molded concrete cylinders, tests for slump, unit !

weight, air content (where air-entrainment is required), and fresh concrete temperature. [
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CAST-IN-PLACE CONCRETE

2.0 TESTING

2.1 Compressive Strength Tests

2.1.1 Concrete shall be sampled, cured and tested for compressive strength in accordance with
ASTM C172, C31, and C39. Compressive test cylinders shall be prepared in sets of three
cylinders for each test. Specimens for each set shall be obtained from the same batch of
concrete after about one-half of the batch has been placed in the forms. The rate of sampling
shall be as follows:

a. Structures and Foundations: One set per 100 cubic yards of concrete. At least one set
shall be obtained for each structure or foundation, except when placing a number of
items each smaller than 15 cubic yards, one set per 15 cubic yards shall suffice.

b. Paving and Stabs at Grade: One set per 50 cubic yards of concrete.

c. Underground and Fireproof: One set taken at the beginning of each day's concrete
work.

d. All other Concrete: Same as Paragraph 2.1.1.a.

c. Take additional samples when obscivations on tests indicate noncenformance with
specifications.

2.1.2 Concrete for foundations shall develop a minimum compressive strength of 4000 psi in 28
days.

.

2.2 Tests for Slumit Air Content, and Temperature

2.2.1 Slump tests shall be taken for each set of test cylinders in accordance with ASTM C143.

2.2.2 The acceptance test for the air content of air-entrained concrete shall be made regularly in
accordance with ASTM C173.

2.2.3 The temperature of the fresh concrete for each set of cylinders shall be recorded.

*

2.3 Labeline. Storare. and Reporting

2.3.1 Test cylinder sets shall be dated and numbered consecutively. Each cylinder of each set shall
also be given an identifying letter (A, B and C). The following data shall be recorded on the
cylinder mold at the time the cylinders are prepared and shall be included in tbc test report:

,

a. Test cylinder number and letter.

b. All foundations or structures covered by this test. 1

Proportions of concrete mix or mix identification (include transit mix delivery slip ifc.
applicable).

B:Pil722.BP 03420-3 February 1,1994
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CAST-IN. PLACE CONCRETE

d. Maximum size of coarse aggregate.

e. Specified strength f,.

f. Slump, air content and fresh concrete temperature. |

g. Data and time poured.

h. Ambient temperature at time of pour. |
i

1. Name of inspector making cylinders.

2.3.2 All cylinders must be immediately stored and cured in accordance with ASTM C 31 Section !
7 - Curing. Protect the outside surfaces of cardboard molds from all contact with wet j
material 'or the first 24 hours after molding. Water may cause the molds to expand and
damage the concrete cylinders at this early age. Avoid any impact during this critical 24 ,[
hour period. |

2.3.3 After initial storage, the cylinders (still in their molds) shall be packed in scaled polyethylene
bags, wet sand or other resilient material for shipment to the testing laboratory, in accordance -
with ASTM C 31 Section 8, ' Shipment to Laboratory". !

i
2.3.4 Re testing laboratory shall moist-cure the cylinders until they are tested.

{
2.3.5 Each set of cylinders shall be tested as follows:

,

i

ICylinder A at seven days, ne result should be at least 60 percent of f.a.
t

b. B and C cylinders at 28 days. '

c. De average of the B and C cylinder strengths shall be defined as the strength test result f
for this set. i

'
.

2.3.6 Re testing laboratory shall air mail or deliver copies of all up-to4 ate cylinder test reports,
including all data recorded when the cylinders were prepared, to the Owner at least once a ;
week during the testing period. |

t

2.3.7 Re Owner must be notified immediately if any of the strength tests fall 500 psi below the
specified value. He Owner will immediately advise the field staff of any required action. t

2.3.8 If the cylinder tests fall below the specified value, Owner at its sole option, may require !

immediate removal of the appropriate placed concrete or in-place core tests with the expense -

of all rework, additional tests or subsequent repair of tests bome by the Contractor. >

:
'!

3.0 EXCAVATION '

;

3.1 General i
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'

3.1.1 Excavations shall be made to the dimensions and elevations indicated on the Drawings. ;;.

Excavations shall extend a sufficient distance from walls and footings to allow for placing and i
removal of forms, installation of services and inspection; but generally should be kept to a |
minimum. i

3.1.2 All foundations shall be placed on undisturbed soil. Where excavations are made too deep. |.

they shall be backfilled per requirements of Section 02220 - Excavation and Backfill.

3.1.3 Excavations shall be kept free of water during the placing of reinforcing steel and concrete. |

3.2 Shorine. Sheetine and Bracing

3.2.1 Excavations shall be properly shored, sheated and braced as the nature of the ground may [
require to prevent shifting of material with possible damage to existing or incomplete i

'

structures.

3.2.2 Excavations shall be sloped in accordance with OSHA regulations 1926.651 and 1926.652.

4.0 FORMWORK
;

4.1 Qepne_tal {

4.1.1 The design and construction of the fonnwork shall be in accordance with ACI 347 and shall !

be the responsibility of the Contractor.

4.1.2 Unless otherwise noted on the design drawings, formwork shall be constructed so that the ;

concrete surfaces conform to the tolerance limits listed in ACI 301, Table 4.3.1. |

4.2 Forms |
.

4.2.1 Forms for exposed concrete shall be of plywood or metal. The design of these exposed . [
surface forms shall be such that after stripping, a smooth uniform concrete surface shall
result.

4.2.2 All exposed exterior corne.1 of concrete shall be chamfered 3/4 inch.

4.2.3 Contact surfaces of forms, with the exception of forms in contact with concrete surfaces
against which additional concrete or other material is to be bonded, shall be coated with form
oil. No form release agents of any kind should be used on forms in contact with concrete
surfaces against which additional concrete or other material is to be bonded without Owner 6

approval.

4.3 Removal of Fonns

4.3.1 Forms for walls and other vertical forms not supporting concrete weight may be removed 48
hours after placing, if the concrete has hardened sufficiently, i

4.3.1 Forms for slabs and other parts requiring support shall remain in place until the concrete has
attained 60 percent of its specified 28-day strength. |

|
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5.0 REINFORCING STEEL
:f

5.1 Placine Reinforcine Steel ;

i

5.1.1 Reinforcement at the time concrete is placed shall be free from loose, flaky rust, mud, oil or
other coatings that will destroy or reduce bond. -|

5.1.2 All reinforcing shall be supported and wired together to prevent displacement during placing
of concrete. On ground work supporting concrete blocks may be used. . Accessories in
contact with the formwork for exposed concrete shall be galvanized or be made of plastic. ;

5.1.3 Welded wire fabric shall have lapped splices so that the overlap measured between outermost
cross wires of each fabric sheet is not less than the spacing of the cross wires plus 2 inches. .

It shall be supported as required for reinforcing bars.
,

5.1.4 Bars shall be placed in accordance wiht the tolerances in ACI 301 Chapter 5. -!

'!
;

5.1.5 Bar splices shall be made by the method and to the dimensions shown on the design
draw' @, Any deviation will require the approval of the Structural Engineer.

5.1.6 When welded splices are specified on the design drawings, the welding shall conform to |
AWS DI.4. .

|

5.2 Materials j
!

5.2.1 Reinforcing bars shall conform to ASTM A615, Grade 60.

5.2.2 Welded wire fabric shall conform to ASTM A185 and shall be furnished in 60-inch widths I

(65,000 psi yield stress). |
'

5.2.3 Reinforcement placing accessories in contact with the formwork for exposed concrete shall be
galvanized or made of plastic. ;

5.3 Detailine

5.3.1 The fabricator shall supply checked placing drawings and bar lists in accordance with
'

' Manual of Standard Practice for Detailing Concrete Structures' ACI 315-80 for review by !

'

BP Chemical Inc. Approval prior to fabrication is waived unless stated otherwise in purchase
order. {

5.3.2 Ilooks and bends shall conform to Section 7.1 of * Building Code Requirements for I
~

!
Reinforced Concrete * ACI 318-83.

5.3.3 Fabricator rnay use BP Chemicals, Inc. design drawings as placing drawings; however, BP
Chemicals, Inc. title block shall be replaced with Fabricator's title block.

5.3.4 All drawings shall indicate related BP Chemicals, Inc. drawing number, Purchase Order
number, and foundation or structure item number.

B:PII722.BP 03420-6 February 1,1994
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- 5.3.5 'Ibe fabricator shall transmit with each shipment of reinforcing steel one complete set of print
of bending schedules and placing drawings. .

5.4 Fabrication
,

5.4.1 Reinforcing bars shall conform accurately to the dimensions shown on the design drawings ,

and within the tolerances given in ACI 315-80.
'

5.4.2 Reinforcing bars shall not be bent or straightened in a manner that will Injure the material.
Heating of the reinforcing bars for straightening or for bending is not permitted.

5.4.3 Strength welding of reinforcing bars to replace field splices shall not be used for steels in
which sulfur, phosphorus and carbon contents exceed the allowab!c limits of 0.06 percent

'

each for sulfur and phosphorus and of 0.3 percent for carbon.

5.4.4 Closed ties of columns, piers, and flexural members shall have 135* bends at ends. ,

5.5 Markinc and Shipping
c.

5.5.1 Reinforcing steel with like marks shall be securely wired together in individual bundles.
Such items may be further bundled for shipment.

5.5.2 Welded wire fabrk shall be in rolls.
.

5.5.3 Metal tags shall be securely wired to exh individual bundle or roll. Tags shall show |

destination by mme, address and purchase order number. Each bunu of straight bars shall , ,

be tagged to show number of pieces, size and length. Each bundle of bent bars shall be
tagged to show the design drawing number, size, number of pieces and mark number as
shown on placing drawings. Each roll of welded wire fabric shall be tagged to show size and
length.

5.5.4 Additionalinfonnation may be required on tags as noted on the drawings. ;

1

,

6.0 PLACING CONCRETE

6.1 General

6.1.1 Placing concrete shall be in accor/.ance with ACI 301, Chapter 8.

6.1. 2 All inserts, sleeves and andaor bolts for structural, electrical and piping, and all underground
piping and electrical conduit shall be checked by Contractor field engineer prior to placing
concrete. !

,
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'

6.1.3 Concrete shall not be dropped from a height exceeding 6 feet. In the case of foundations
deeper than 6 feet, concrete shall be placed by means of chutes. The slope of the chutes -

shall have a slope not exceeding one vertical to two horizontal and not less than one vertical
to three horizontal.

6.1.4 Concrete shall be deposited in layers of such thickness that no concrete will be deposited on
concrete which has hardened sufficiently to cause the formation of seams or planes of '

weakness within the section.

6.1.5 Over-vibrating and use of vibrators to transport concrete within forms shall not be allowed.

6.2 Cold Weather Concretinc

6.2.1 When the mean daily temperature falls below 40*F, the minimum temperature of the concrete
shall be 50'F and the concrete placement shall be in accordance with * Recommended
Practice for Cold Weather Concreting," ACI 306.

6.3 IIot Weather Concreting

6.3.1 When the temperature of the concrete exceeds 90*F, concrete placement, protection and
,

curing shall be in accordance with * Recommended Practice for hot Weather Concreting,"
ACI 305.

6.4 IIoldine Times

6.4.1 * Ready-mix" concrete from truck, shall not be poured if the concrete remains in the truck for
more than 1% hours. Time will be taken from truck delivery ticket.

7.0 FINISillNG

7.1 General '

7.1.1 Formed surface shall be finished in accordance with ACI 301 unless otherwise specified
herein or on the design drawings. *Public View" shall be interpreted to mean, * accessible to
the plant operator's view."

7.1.2 All exposed concrete work, unless otherwise noted, shall have a steel trowel fm' ish.

7.1.3 Foundations on which grout is to be placed shall be provided with a rough, clean surface,

t

7.2 Repairs

7.2.1 IIoneycomb and other defective concrete surfaces shall be patched and repaired in accordance
'

;

with ACI 301, Chapter 9.
'

|8.0 CURING

*

8.1 General

|
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8.1.1 Curing and protection shall be in accordance with ACI 301, Chapter 12. See Section 3.5 of ;
Specification AC-210 for precautions if concrete is exposed to acid. -

!
i

8.2 Exposed Concrete
|
P

8.2.1 Exposed concrete surfaces will be sprayed with curing compound immediately after, i

placement and initial concrete set.
,

.

8.2.2 Exposal concrete surfaces and formed surfaces stripped earlier than seven days after placing ;

shall be treated with a concrete curing compotmd. ~

t

8.2.3 Curing compound shall be ' Clear Bond * as manufactured by Guardian Chemical Company, i

Atlanta, Georgia, or approved equal. Application shall be in accordance with manufacturer's '

specifications.
;

i

9.0 SLUMP
|
.

9.1 ShLmos at the Point of Deliverv !

9.1.1 Slumps at the point of delivey shall be as follows:
!

a. Slabs, and walls: 4 inches to 1 inch
.

b. Footings and mats: 3 inches to 2 inch |
i

9.1.2 Re maximum slump may be increased by one inch for metheds of consolidation other than !
vibration.

{
'

9.1.3 When concrete arrives at the pour site with a slump too low for proper placing, water may be
added only if neither the maxunum permissible water-cement ratio of the authorized mix
design nor the maximum allowable slump is exceeded. De water must be incorporated by 4

additional mixing equal to at least half of the total mixing required for the batch. Concrete 4

with any addition of water above that permitted by the limitation on water-ccment ratio shall j
be rejected and removed from the site. The addition of water shall be authorized by the

'

Owner. |

10.0 ANCIIOR BOLTS !

10.1 Anchor bolt material shall conform to ASRf A-36-84.
|

10.2 Anchar bolts shall be designed for an allowable tensile stress of 14,000 psi at the tensile stress area
of thread. No increase is allowed when considering wind or earthquake loads.

i

10.3 Anchor bolts and nuts shall be uncoated unless exposed to corrosive atmospheres or spills. His |
exposed to corrosive atmospheres r. hall be hot-dip galvanized; those exposed to corrosive spills shall
be protected with a suitabic epoxy. When coatings are required; the type shall be indicated on the
drawings.

10.4 Anchor bolts shall not be less than 3/4' in diameter.

i
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10.5 Anchor bolts subject to uplift or vibration shall be locked with two nuts.

10.6 Nuts shall be ASTM A-307. Anchor bolt threads shall conform to American Standard Course Class -

2 fit, NC-2

,

10.7 Anchor bolts shall be inside the reinforcing steel cage.

10.8 All anchor bolts and other embedded items, at the time they are placed, shall be free from scale,
grease, oil or other surface coatings which will reduce their bond to the concrete.

10.9 Anchor bolts shall be p!r.ced to de following tolerances:

10.9.1 Bolt projection: '

+1/4 inch /4 inches

10.9.2 Bolt location (w/o sleeves): +1/16 inch.

11.0 GROUTING

11.1 Grout shall be standard dry pack Ponland cetuent grout.

I1.2 Grout thickness shall be one inch thick for ce6vd solumn base plates and normal equipment bases. '

11.3 Grout thickness shall be 1-1/2 inches minimum for large towers and heavy equipment bases.s

I1.4 Application of grout types shall be as follows or as specified on the drawings.

I1.4.1 Cement-Based Non-shrink Grout

Compressors, generators, blowers, pumps with bases wider than 2 feet, anotors, anda.

other rotating equipment subject to vibration.

b. Equipment with cast bases.
,

c. Equipment on base frames with cover plates.

I1.4.2 Epoxy Non shrink Grout

a. If required by equipment manufacturer.

I1.4.3 Sand-Cement Poured Grout

a. Vessels and heat exchangers. '

b. Pumps with bases 2 feet or less in width.

:
11.4.4 Drypack Grout

a. Structural column base plates.

~
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1

'O' b. Small equipment with flat plate bases. |
:
I

11.4.5 Acid Resistant Grout

a. Equipment handling Maleic Anhydride or any acid.

I1.5 Preparation for Grouting
i
'

11.5.1 Concrete foundations shall be at least 7 days old prior to surface preparation.
i

11.5.2 Concrete surfaces shall be prepared for grouting or dry-packing by clipping back to sound
'

concrete. De surface shall be clean, with all laitance, grease, oil, dirt or loosened aggregate i

removed prior to setting leveling plates.

I1.5.3 Set all leveling plates to the proper elevation. He number and type of leveling plates will be
determined by the Construction Manager in accordance with the recommendations of the
equipment manufacturer, other project documents or his experience in subcontracted work, I

the number and type of leveling plates will be determined by the Equipment Installation
Subcontractor. ;

11.5.4 Concrete surfaces on which cement-based grout or drypack is to be placed shall be
thoroughly soaked with water for 24 hours just prior to grouting, the water shall be removed

,

leaving only a damp film. All standing water shall be removed from anchor bolt sleeves. -

4

11.5.5 Concrete surfaces on which epoxy grout is to be placed shall be completely dry before ;

grouting. (Ris is not to be construed to override the requirements for curing.) jg
i

11.5.6 Metal surfaces in contact with the grout or drypack shall be clean and free of oil and ;rene, i

and other foreign substances. He presence of tightly bonded paint is not objectionaF.e. *

11.5.7 The exposed grout shall be neatly chamfered from the edge of the base plate.

11.6 Cement-based Non-shrink Grout shall be Five Star *Non-shrink * Grout or an approved equal. *

11.6.1 ne grout shall be mixed, place, f'mished and cured in strict accordance with the
manufacturer's instructions.

11.6.2 He grout shall be a premixed, proportioned factory packaged product consisting of a mixture
of cement, sand, and inert materials.

I1.6.3 The grout shall meet the following requirements: '

a. Minimum compressive strength of 5000 psi at 23 days when tested in accordaace with !
ASTM C109. j

b. ne grout shall have a minimum working time of 60 minutes at 75 F (24 C).- |

c. The grout shall show no shrinkage (0.0 percent) when tested in accordance with ASTM
C827.

B:PII722.BP 03420-11 February 1,1994
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d. De grout shall be flowable.
!

11.4 Epoxy Non shrink Grout shall be Ceilcote 648 High Strength Epoxy Grout or an approved equal. i

.

I1.4.1 ne grout shall be mixed, placed, finished and cured in strict accordance with the
manufacturer's instmetions.

I1.4.2 Non-shrink epoxy grout shall be proportioned, factory packaged product consisting of
specially formulated resin, hardener and aggregate,

11.4.3 ne grout shall meet the following requirements:

a. Epoxy grout shall have a minimum compressive strength of 5000 psi (350 kg/cm) at 24 -!

hours when tested in accordance with ASTM C579.
.

b. Epoxy grout shall have 0 minimum working time of 45 minutes at 75 F (24 C).
f

c. ne grout shall show a maximum shrinkage of 0.002 inch / inch when tested in acmrdance 7

with ASTM D-2566. -

d. De grout shall be flowable.

'

I1.5 Sand-Cement Poured Grout
;

11.5.1 Materials

'

a. Grout is a mixture of cement and sand with pouring consistency. He mix shall consist
of i part of Portland cement and 2 parts of sand by volume. j

b. De water-cement ratio shall be limited to 0.45 by weight.

c. Portland cement shall conform to ASTM C150, Types I, II, IV, or V.
.

d. Sand shall conform to ASTM C33.

I1.5.2 Mixing

Ingredients shall be thoroughly dry-mixed before adding water. After adding water, the'
batch shall be mixed for 3 to 5 minutes. Batches shall be sized to allow continuous

*

placement of freshly mixed gmut. Grout not used within on hour after mixing shall be
discarded.

I1.5.3 Placing

When placing grout the temperature of the foundation, base plate and grout shall be within
the temperature range of 40 F to 90 F (5 C to 32 C) as determined by a surface
thermometer. Maintain this temperature range for 3 days following grouting.

11.6 Drypxk Grout

I
,
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- 11'.6.1 Materials
3

,

a. . Drypack shall be a mixture of one part cement and 21/2 parts of sand by volume
'

proportioned at the job site and mixed thoroughly with just enough water to produce a
consistency such that when a sample is tightly squeezed in a hand only enough moisture
will come to the surface to moisten the hand.

b. Ponland cement shall conform to ASTM C1550, Types I, II, IV or V.
,

c. Sand shall conform to ASTM C33.
,

,

11.6.2 Mixing
,

Ingredients shall be thoroughly dry-mixed before adding water. After adding water, the '

batch shall be mixed for 3 to 5 minutes. Batches shall be sized to allow continuous
placement of freshly mixed drypack. Drypack grout not used within one hour after mixing :
shall be discarded. Retempering will not be allowed.

I1.6.3 Placing ;

a. ne space between the top of the concrete bearing surface and the bottom of the base
,

plate shall be filled with drypack grout by tamping with a bar until the voids are
eliminated.

!

b. When placing drypack grout, the temperature of the foundations, base plate and drypack -

O *

grout shall be within the temperature range of 40 F to 90 F (5C to 32 C) as determined
. by surface thermometer. Maintain this temperature range for 3 days following grouting.

I1.7 Acid Resistant Grout shall be 1.W. Industries Poly-Plus 165 Acid Resistant Grout or an approved
'

'

equal.

11.7.1 The grout shall be mixed, placed, finished and cured in strict accordra,a with the i
manufacturer's instructions.

;
'

11.7.2 Acid resistant grout shall be a proportioned, factory packaged product consisting of specially
formulated resin, hardener and aggregate.

]
l

11.7.3 The grout shall meet the following requirements:
4

a. Acid resistant grout shall have a minimum compressive strength of $000 psi at 24 hours ;

when tested in accordance with ASTM C579. '

b. Acid resistant grout shall have a minimum working time of 45 minutes at 75 F.

c. The grout shall show a maximum shrinkage of 0.002 when tested in accordance with
ASTM D-2566.

d. The grout shall be flowable.
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- -: It.8 Technical Services

For non-shrink and epoxy groups, a manufacturer's technical representative shall be called to the
field office for a pregrouting conference to assure that all grouting steps are followed in accordance
with the marmfacturer's instructions. 'Ibe representative should remain at the job site until the
Construction Manager is assuced that the correct procedures are being followed and the warranty is
not in jeopardy. The BP Cbemicals, Inc. Civil Engineer shall be advised if the manufacturer's -
representative recommends anything contrary to this specification.

12.0 CONSTRUCTION JOINTS

12.1 Joints not shown on the drawings shall be in accordance with ACI 301 and shall be so made and
located as to least impair the strength of the structure and shall have the prior approval of the BP
Chemicals, Inc. Civil Engineer. In areas subject to acid spills, the joints shall be sealed with acid
resistant joint scaler as called for on the drawings.

12.2 Where a joint is made, the surface of the concrete shall be thoroughly cleaned and all laitance and
standing water removed. Vertical joints also shall be thoroughly wetted and coated with neat cement-

grout immediately before placing concrete.

12.3 Where watertight construction is required, waterstops shall be placed in all construction joints.

12.4 Paving or slab construction joints not specified on the design drawings, shall be located at column
centerlines and at intermediate intervals so that each panel shall be not more than 600 square feet in

.

area. Concrete shall be placed in altemate checkerboard patterns or may be placed in alternate-

paving lanes utilizing expansion, construction and contraction joints to provide panels of size
specified.

--END OF SECTION-
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SPECIFICATION
SECTION AND PARAGRAPl{ SUBMITTAL TITLE SUBMITTAL SCHEDULE !

|

03420 1.4.1.a Concrete Testing Laboratory Submit after contract award ,'

i

03420 1.4.1.b Test Results One day after completion of tests j

03420 1.4.1.c Concrete Supplier Submit after contract award

,
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READY-MIXED CONCRETE

:

1.0 SCOPE

1.1 This specifiation covers the manufacture and delivery of ready-mixed concrete.

2.0 APPLICABLE SPECIFICATIONS

2.1 Ready-mixed concrete shall be mixed and delivered in accordance with ASTM C94.

2.2 Air-entraining agents shall be in accordance with ASTM C260-77 Standard Specification of
Air-Entraining Admixtures for Concrete.

2.3 Ready-mixed concrete shall be batched, mixed and tra sported in accordance with ACI 301-84.

3.0 COMPRESSIVE STRENGTil OF CONCRETE

3.1 Concrete for superstructures, including pipe racks, shall develop a minimum compressive strength of
4000 psi in 28 days.

3.2 Concrete for foundations and paving shall develop a minimum compressive strength of 3000 psi in 28

days.

3.3 Concrete for electrical conduit encasement and cast in place fireproofing shall develop a minimum
compressive strength of 2500 psiin 28 days.

4.0 CEMENT

4.1 Cement shall conform to ASTM C150, Type 1

4.2 Cement for air.catrained concrete shall conform to ASTM C150, Type IA.

4.3 One brand of cement shall be used throughout the work to maintain uniform color and to establish
undivided responsibility. .

5.0 WATER

5.1 Water used in mixing concrete shall be clean and free from injurious amounts of oils, acids, alkalis,
salts, organic materials, or other substances that may be deleterious to concrete or steel.

6.0 COARSE AGGREGATE

6.1 Aggregates shall conform to ASTM C33.

6.2 Size Number 467 (1-1/2 inches to No. 4) shall be used for foundations.

6.3 Sizz Number 67 (3/4 inch to No. 4) shall be used for beams, columns, and slabs greater than 4 inches

thick.

6.4 Sire Number 7 (i/2 inch to No. 4) shall be used for thin slabs (4 inches thick or less), elevated floor
slabs with top and bottom layers of reinforcing and electrical conduit encasement.
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1

6.5 Size Number 8 (3/8 inch to No. 8) shall be used for cast in place fireproofing.

7.0 ADMIXTURES - '

i
7.1 Air-entrained concrete using Type 1A cement shall be used for area paving and cast in place - !

fireproofing. '
,

#

7.2 Air-entrained concrete shall have an air content of 6 percent plus or minus 1.5 percent of the volume
;

of the concrete as measured at the point of discharge from the mixer. ;

.

7.3 No admixtures, such as set retarders, water reducers etc., shall be used unless approved by BP
Chemicals Inc.

7.4 Calcium Chloride shall not be used.
!

8.0 SLUMP -

8.1 Stumps at the point of delivery shall be as follows: '

8.1.1 Slabs, beams, walls and columns: 4 inches to 1 inch

8.1.2 Footings, mats and piers: 3 inches to 1 inch :

'!
8.2 He maximum slump may be increased by one inch for methods of consolidation other than vibration.

-O s

!. 9.0 PROPORTIONING OF MIX ;

9.1 The supplier shall be responsibic for the selection of the proportions for the concrete mixture for each
,

class of concrete specified. '

9.2 He supplier shall, prior to actual delivery of the concrete, furnish a statement to the Contractor's field |

office, and owner or owners representative giving the dry weights of cement and saturated surface dry
_'

weights of fine and coarse aggregate and quantities, type and name of admixtures (if any allowed) and
of water per cubic yard of concrete that will be used in the manufacture of each class of concrete. He

.

!

shall also furnish satisfactory evidence that the materials used and proportions selected will produce
'

concrete of the quality specified.

10.0 ACCEirTANCE OF CONCRETE

10.1 S%ga of laboratory cured concrete cylinders at 28 days shall be used as a basis for acceptance of |

concrete.

10.1.1 Cylinders at jobsite shall be made by BP Chemicals Inc. field engineer or his appointed
representative.

10.1.2 Concrete not meeting the slump limits shall be rejected and removed from the site at supplier's
cost No retempering or addition of cement at site will be accepted.

B:PH722.BP 03430-2 February 1,1994
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10.2 Testing of concrete cylinders will be made by an independent laboratory selected by BP Chemicals Inc. '

at no cost to the supplier.

-10.3 Evaluation of strength of concrete shall bo in accordance with Chapter 4 of ACI 318-83.'

10.4 When concrete tested falls to meet the strer.gth requirements of this specification, the Field Engineer (
may require the in-place concrete be tested using the Windsor probe method. '

;
'

10.5 If the test reports are still unsatisfactory, the defective material shall be removed from the work, or
strengthened in a manner acceptable to Ownes, at the expense of the suppher.

10.6 Any testing required due to failure of concrete to meet the strength requirements of this specification
shall be paid for by the supplier.

!
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GEOSYNTilETIC MEMBRANES

) SECTION 13200~ 1. v
,
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. . - - GEOSYNTHETIC MEMBRANES
'

l.0 GENERAL g

1.1 Scope

1.1.1 He work included in this section of these specifications shall consist of furnishing and
installing high density polyethylene (llDPE) geomembrancs to be used as liners in the
locations as shown on the project plans.

.

1.2 Site Conditions

1.2.1 See construction drawings for site conditions and project layout.

1.3 Regulations

1.3.1 The current applicable regulations, ordinances, statutes or codes of the towm, city,
county or state in which the plant is located, the Federal Government,'or other
regulatory agency shall apply. Where this specification is more stringent than, and does ,

not conflict with such regulations, ordinances, statues or codes, this specification shall !

govern.

1.4 Submittals
,

1.4.1 ne following shall be submitted for approval in accordance with the contract
documents:

a. Product Data: Provide data on geonwmbrane products to used showing that they
meet or exceed the applicable referenced standards.

b. Manufactures Certificates: Certify that the geomembrane products meet or exccal ,

the applicable referenced standards,

c. Field Drawings: layout drawings showing linear panel layout,

d. Daily Reports: Which include the following: ,

1. Total amount of liner placed and se ned for that day,
i

2. Locaticn of seams placed.

3. Changes in drawings.

4. Scaming equipment and products used.

5. Seam testing performed, and results of seam tests.

*6. location of test samples.

7. location and results of repairs.

B:PH722.BP 13200-1 February 1,1994 -
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~

8. Condition of surface on which membrane is to be installed for the next day,
'

and it is acceptable.

!

9. Seam inspection report,

c. Scaming equipment and products to be used,

f. Final report indicating compliance of installation and noting any deviations.
|

g. Refer to Exhibit 13200-1 for Schedule of Submittals.

i

1.5 Ouality Control / Assurance

1.5.1 Contractor requirements for quality control / assurance are presented in the Project -
Quality Assurance / Quality Control Plan provided as in the Closure Plan.

1.5.2 Contractor shall check Geomembrane Materials upon delivery to assure that the proper
material has been received.

1.5.3 Upon arrival at the site, contractor shall conduct a surface observation of all rolls for
defects and for damage. This inspection shall be conducted without unrolling rolls
unless defects or damages are found or suspected. Contractor shall not use flawed
material unless approved to do so by Owner, or his designated representative.

2.0 MATERIALS

2.1 IIDPE Geomembrane Material:

1

The geomembrane material shall be fligh Density Polyethylene (HDPE), 60-19i1 and 100-mil in
thickness as specified on the drawings, have material properties consistent with those specified in i

the Liner Capability Report provided in Appendix 6 of the Project Closure Plan, and have the -

following physical properties as exhibited by the referenced test method. Geomembrane in cap
shall be embossed IIDPE. Properties required for embossed HDPE, if different are shown in
parentheses.

60-mil 100-mil

2.1.1 Minimum Tensile Properties

(ASTM D 638) ;

a. Tensile strength at break 240 (130) Ibs/in 400 lbs/in
,

b. Tensile strength at yield 140 lbs/in 240 lbs/m'
4

'a
c. Elongation at break 700 % 700 %

~

d. Elongation at yield 13 % 13 %

2.1.2 Coefficient of Linear Therinal
Expansion (ASTM D 696) 1.2 x 10' cm 1.2 x 10d cm 1

cm*c cm'c |

I

B:P11722.BP 13200-2 February 1,1994
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A
' Q 2.1.3 IAw Temperature Brittleness -112'F -ll2'F --

(ASTM D 746) -

2.1.4 Dimensional Stability (% change - i 2% i 2%
each direction; ASTM D 1204)

2.1.5 Maximum Melt Flow index 0.3 g/10 min 0.3 g/10 min -

(ASTM D 1238)

2.1.6 Specific Gravity (ASTM D 792) 0.93 0.93 '
;

4

2.1.7 Thickness (ASTM D 1593) 60 mils 100 mils

'

2.1.8 Maximum Carbon Black Content 2.5 % 2.5%

(ASTM D 1603)
-

2.1.9 Environmental Stress Cracking (min) 1500 hrs 1500 hrs

(ASTM D 1693)

2.1.10 Resistance to Soil Burial (ASTM D 3083
'

and D 638)
-

a. % change in tensile strength at break i 10 % i 10 %
and yield

.
-

h b. % change in elongation at break i 10 % i !0% ,

V and yield
:

2.1.11 Thermal Stability (min)(ASTM D 3895) 2000 hrs 2000 hrs

2.1.12 Puncture Resistance (FTMS 101C-2065) 80 (70)lbs '13 lbs

2.1.13 Minimum angle of friction between 15' (27*) 15*

ilDPE and soil i
i

2.1.14 Refer to the project QuaEty Assurance / Quality Control Plan provided the Closure Plan ,*

for required number and frequency of the above tests that shall be performed by the
Contractors quality personnel.

,

2.2 Weldine Materia _1.3

2.2.1 All welding material shall be of a type reconunended and supplied by the manufacturer
and shall be delivered in the original sealed containers each with an indelible label ;

"
bearing the brand name, manufacturer's mark number, and directions for use.

2.2.2 The welding equipment used shall be capable of continuously monitoring and controlling '
the temperature of the zone of contact where the machine is actually fusing the lining
material so as to ensure that changes in environmental conditions will not affect the
integrity of the weld.

|
u
'
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2.2.3 All clamps, clips, bolts, nuts, or other fasteners used to secure the liner around each
appurtenance shall have a life span equal to or exceeding the liner and be those
recommended for use by the liner manufacturer.

3.0 GEOMEMBRANE INSTALLATION

3.1 Trench Anchorace System

3.1.1 The anchor trench shall be excavated in accordance with Section 02220 to the lines and
widths shown on the project plans, prior to geomembrane placement.

3.1.2 If the anchor trench is excavated in a clay liner susceptible to desiccation, no more than
the amount of trench required for the geomembrane to be anchored in one day shall be ,

excavated (unless otherwise specified) to minimize desiccation potential of the anchor
trench clay soils.

3.1.3 Slightly rounded comers shall be provided in the trench where the geomembrane adjoins
the trench so as to avoid sharp bends in the geomembrane. No loose soil shall be
allowed to underlie the geomembrane in the anchor trench.

3.1.4 Backfilling of the anchor trench shall be conducted in accordance with Paragraph 3.8 of
this Section.

3.2 Geomembrane Placement

O 3.2.1 Immediately prior to instalhtion of the designed geomembrane liner, the clay surface
shall be observed by the Contractor and the Owner's designated representative. The
decision to repair cracks, if any, shall be made by the Owner or his designated
representative. The subgrade shall be walked by the Contractm and the Owner or his
designated representative for joint approval. The contractor and subcontractor
performing liner installation will sign acceptance of the surface condition of the
subgrade. The integrity of the underlying soil is the responsibility of the contractor.

3.2.2 No liner shall be placed on surfaces not previously found acceptable by the Contractor
and his liner installation Subcontractor.

3.2.3 Surfaces to be lined shall be flat within i 0.2 feet in any 100 square feet (or as shown
in the drawings) and to the grades as shown on the Contract plans. All intersections
between planes shall be made along straight lines. No sharp stones or other hard
objects that will not pass through a 3/8 inch screen shall be present in the top 1 inch of
the surface to be covered.

3.2.4 Surfaces to be lined shall be smooth and free of all rocks, sharp stones, sticks, roots,
sharp objects, or debris of any kind. The surface should provide a firm, unyielding
foundation for the membrane with no sudden, sharp or abrupt changes or break in
grade.

3.2.5 Field Panel Identification ;

;

|

|
. . ;
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| a. A field panel is the unit area of geomembrane which is to be seamed in the field;
i.e., a field panel is a roll or a portion of roll cut in the field.'

~

b. At the time of installation, the Contractor's Field Supervisor shall give each field
panel an * identification code * (number or letter-number) consistent with the layout

,

plan. This identification code shall be agreed upon by the Owner or his ,

designated representative. This field panel identification code shall be as simple ,

'and logical as possible.
:

c. Layout Drawings: Layout drawings will be made and submitted to the client prior |
to start-up of construction. All layout drawings will be strictly adhered to. No
changes will be made unless agreed to by the client.

3.2.6 Field Panel Placement

a. Imation j

1. Ficld panels are to be installed at the locations indicated in the layout plan,
or as modified by the Contractors Field Supervisor based upon existing site
conditions, and approval from the Owner or his designated representative.

b. Installation Schedule

1. Field panels may be installed using any one of the following schedules:

- All field panels are placed prior to field seaming (in ordu to protect the ;

subgrade from erosion by rain or wind); i

Field panels are placed one at a time, and each field panel is seamed-

after its placement (in order to mimmire the number of unseamed field .

panels); and
r

Any combination of the above.

2. The Contractor shall record the identification code, location, and date of .

installation of each field panel. |
!

c. Weatinci Conditions !

:

1. Welding shall not take place during any precipitation, in the presence of ;

excessive moisture (e.g., fog, dew), in an area of ponded water, or in the i

presence of excessive winds (unless wind barriers are provided). -

d. Method of Placement ;

1. The Contractor shall verify the following:

Any used equipment will not damage the geomembrane by handling,-

trafficking, excessive heat, leakage of hydroca-bons, or other means;

B:PII722.BP 13200-5 February 1,1994
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b]' - ne prepared surface underlying the geomembrane has not deteriorated/

since previous acceptance and is still acceptable immediately prior io
geomembrane placement;

,

- Any geosynthetic elements immediately underlying the geomembrane
'

are clean and free of debris;

All personnel working in the area of geomembrane placement shall not-

smoke, wear shoes that are abrasive, or engage in other activities which
could damage the geomembrane;

.

- The method used to unroll the panels does not cause scratches or !

crimps in the geomembrane and does not damage the supporting soil; .

.

- De method used to place the panels minimizes wrinkles (especially
differential wrinkles between adjacent panels);

- Provide adequate temporary loading and/or anchoring (e.g., sand bags,
tires). He anchoring methods will not cause damage the geomembrane
and have been placed to prevent uplift by wind continuous loading, by :
adjacent sand bags, or soil is recommendext along edges of panels to

,

minimize risk of wind under the panels).

- Direct contact with the geomembrane is minimized (i.e., the
geomembrane is prot::cted by geotextiles, extra geomembrane, or other
cuitable materials in areas where excessive traffic rmy be expected).

N
- ne Contractor shall inform the Owner or his designated representative. ,

c. Damage

1. He Contractor shall inspect each panel after placement and prior to seaming
for damage. The Contractor shall advise the Owner or his designated .
representative which panels or portions of panels should be repaired or
accepted. Damaged pai als or portions of damaged panels which have been e

rejected shall be market and their removal from the work area recorded by
'

the Contractor. Repairs shall be made accordingly to procedures described
in Paragraph 3.6.3 of this Section.

3.3 Field Seaminn'
3

3.3.1 Scam Layout

a. Upon commencement of the installation, the Contractor shall provide the Owner
with a proposed panel layout drawing; i.e., a drawing of the facility to be lined ,

based upon submitted engineering drawings. He proposed panel layout drawing i

is tentative and may be modified by the Contractor Field Supervisor with the i

Owner's approval.
i

B:P11722.BP 13200-6 February 1,1994
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.|

b. In general, seams should be oriented parallel to the line of maximum slope; i.e., j
oriented along, not across, the slope, in corners and odd-shaped geometric ;

'

locations, the number of seams should be minimized. No horizontal seam should
be less than 5 feet (1.5 m) from the toe of the slope or areas of potential stress
concentrations unless otherwise authorized,

A seam numbering system compatible with a panel numbering system shall bc ;c.
agreed upon at the Pre-Construction Meeting. |,

3.3.2 Seaming Equipment and Pmducts ;

He approved processes for field seaming are extrusion welding and fusion (hota.
wedge) welding. Proposed alternate processes shall be documented and submitted
to the Owner for their approval.

b. ne extrusion welding apparatus shall be equipped with gauges giving the
temperature of the apparatus at the nonJc. ;

He fusion-welding apparatus must be an automated vehicular-mounted devicec.
which produces a double seam with an enclosed space.

d. The fusion welding apparatus shall be equipped with gauges giving the applicable

temperatures.

The Contractor shall log apparatus teraperatures, extrudate temperatures, ambientc.
temperatures, and geomembrane surface temperatures at appropriate intervals.

f. Ec Contractor shall verify that:

1. Equipment used for seaming is not likely to damage geomembrane;

2. He extmsion welder is purged prior to beginning a seam until all heat-
degraded extrudate has been removed fmm the barrel;

,

3. He electric generator is placed on a smooth base such that no damage 1

occurs to the geomembrane;

4. Buffing shall be completed no more than one (1) hour prior to extrusion
,

welding; {

5. A smooth insulating plate or fabric is placed beneath the hot welding
'

apparatus after usage; and

6. He geomembrane is protected from damage in heavily trafficked areas.

3.3.3 Seam Preparation

s

a. He Contractor shall verify that:
!

1. Prior to seaming, the seam area is clean and free of moisture, dust, dirt,
debris of any kind, and foreign material;

,
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2. Seams are aligned with the fewest possible number of wrinkles and
*fishmouths". !

3.3.4 Weather Conditions for Seaming
i

a. Welding is not to be conducted during any precipitation, in the presence of
excessive moisture (e.g., fog, dew), in an area of ponded water, or in the
presence of excessive wind without the use of wind barriers. Welding is to be
conducted with ambient amperatures between 34*F and 105*F. Welding may be ,

perfonned at temperatures below 34*F if the ambient temperature above the liner
is artificially heated, provided the liner is not damaged.

b. De Contractor shall verify that these weather conditions are fulfilled and will
advise the Owner if they are not. He Owrer shall then decide if the installation
shall be stopped or postponed.

3.3.5 General Seaming Procedures
|
!

a. Unless othenvise specified, the general scaming procedure used by Contractor
shall be as follows:

1. The rolls of membrane shall be overlapped by a minimum of four (4) inches
(100 mm) for fusion welding and three (3) inches (75 mm) for extrusion
welding.

2. "Fishmouths" or wrinkles at the seam overlaps shall be cut along the ridge
of the wrinkle in order to achieve a flat overlap. He cut "fishmouths" or
wrinkles shall be seamed and any portion where the overlap is inadequate
shall then be patched with an oval or round patch of the same geomembrane
extending a minimum of 6 inches beyood the cut in all directions.

3. Seaming shall extend up the panels, 6 inches past the crest of the anchor
trench. . ;

4. All cross seams are to be extrusion welded where they intersect.

5. For fuuion welding, a movable protective layer of plastic may be required to
be plac:d directly below the overlapped membranes being seamed. His is |
to prevtut any moisture buildup between the sheets to be welded.

e

6. Prior to welding seams the weld type, welding machine number, and the ;

iwelders name are to be recorded in daily logs. De welder is to identify on
the daily logs if the weld is original or a repair.

,

3.4 Nondestructive Seam Continuity Testing
i

3.4.1 ne Contractor shall nondestructively test all field seams over their full length using a .;

vacuum test unit, air pressure testing, or other approved method as specified in the
Project Quality Assurance / Quality Control Plan. (Vacuum testing is descrild in
Paragraph 3.4.2 of this Section and air pressure testing is described in Paragraph 3.4.3

,
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-O-.
of this Section.) 'the purpose of nondestructive tests is to check the continuity of ,

!

seams, it does not provide information on seam strength. Continuity testing shall be
*

carried out as the seaming work progresses, not at the completion of all field scaming.

3.4.2 Vacuum Testing

The equipment shall be comprised of the following:a.

1. A vacuum box assembly consisting of a rigid housing, a transparent viewing ,

window, a soft neoprene gasket attached to the bottom, port hole or valve ,

assembly, and a gauge to indicate chamber vacuum:

2. A steel vacuum tank and pump assembly equipped with a pressure controller

and pipe connections;

3. A rubber pressure / vacuum bose with fittings and connections; ;

4. A bucket and wide brush or spray assembly;

5. A soapy solution;
,

b. The following procedures shall be followed:
,

1. Energize the vacuum pump and reduce the tank pressure to approximately 5
psi (10 inches of IIg.) gauge; ;

2. Wet a strip of geomembrane approximately 12 inches by 48 inches (0.3 m ,

by 1.2 m) with the soapy solution; [

3. Place the box over the wetted area;
.

4 Close the bleed valve and open the vacuum valve; ;

5. Ensure that a leak tight seal is created;
t

6. For a period of approximately 5 to 10 seconds, examine the geomembrane
through the viewing window for the presence of soap bubbics; j

7. If no bubble appears after 10 to 15 seconds, close the vacuum valve and
open the bleed valve, move the box over the next adjoining area with a

'

minimum 4 inches (75 mm) overlap, and repeat the process; |

8. All areas where soap bubbles appean shall be marked and repaid in .

accordance with Section 3.4*
h

9. Vacuum tested seams are recorded on Daily Progress Reports.
-

3.4.3 Air Pressuae Testing (For Double Fusion Scam Only)
,

!The equipment shall be comprised of the following:a.
;

B:Pll722.BP 13200-9 February 1,1994
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O 1. An air pump (manual or motor driven) equipped with pressure gauge
capable of generating and sustaining a pressare between 25 and 30 psi (160
and 200 kPa);

2. A rubber hose with fittings and connections;

,

3. A sharp hollow needle, or other approved pressure feed device.

b. He following procedures shall be followed:

1. Seal both ends of the seam to be tested;

2. Insert needle or other approved pressure feed device into the tunnel created
by the fusion weld;

3. Energize the air pump to a pressure between 25 and 30 psi (160 and 200 '
kPa), close valve, and sustain pressure for approximately two minutes:

4. If loss of pressure exceeds 2 psi (15 kPa), or does not stabilize, locate faulty I

area and repair in accordance with Paragraph 3.6 of this Section.

5. Remove needle or other approved pressure feed device and seal. *

3.4.4 Bolting: All bolting will be done as per details in the design drawings. All batten ;
strips will be visually inspected to assure compression of the neoprene gasketing. All .

'

O batten strips will be tapped in the center between two bolts, with a ballpeen hamnx._. A
high pitched ringing sound indicates proper pressure between the strip and the gasket.;

A low pitched sound indicates a lack of pressure between the strip and the gasket. All
anchor bolts are to be re-checked for tightness using a standard ratchet assembly.

3.5 Destructive Testing
' '

4

3.5.1 At a minimum, every 500 linear feet of wm will te tested as follows:
..

a. A test strip,54 inches in length by 12 irches in width, will be removed. f
1

b. Wree 6-inch by 1-inch samples will be tested in peel with a manual tensiometer
immediately.

ie. Tie Contractor will keep 12 inches, give the QA/QC Engineer 12 inches for 3rd
party testing and give the client 12 inches to store in their archives.

d. As required, the Contractor's portion will be tested by their personnel in
accordance with the following:

1. Scam strength ASTM D 3083 100% of sheet yield strength 5

'

2. Peal adhesion ASTM D 413 Film tearing bond
|

e. 50 coupons,6 inches by 1 inch per sample are to be tested.

'
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[D, f. All areas that have been destmetively tested will be repaired with patches and
.

V' welded by the extrusion method and vacuum tested. I

3.6 Defects and Repain

3.6.1 Identification

a. All seams and non-scam areas of the geomembrane shall be examined by the
Contractor for identification of defects, holes, blisters, undispersed raw materials
and any sign of contamination by foreign matter.

3.6.2 Evaluation

a. Each suspect location, both in scam and non-seam areas, shall be non-
dt.;fmetively tested using the methods described in Section 3.4 as appropriate.
Each location which fails the non<iestructive testing shall be marked by the
Contractor and repaired. Work shall not proceed with any materials which will
cover locations which have been repaired untillaboratory test results with passing
values are available.

3.6.3 Repair Procedures

Any portion of the geomembrane exhibiting a flaw or failing an destructive ora.
nondestructive test shall be repaired. Several procedures exist for the repair of
these areas, ne final decision as to the appropriate repair procedure shall be

n agreed upon between the Owner or his designated representative and the
Contractor, ne procedures available include:

1. Patching--used to repair large holes, tears, and contamination by foreign
matter;

2. Buffing and re-welding--used to repair small sections of extruded seams;

3. Spot welding or seaming--used to repair small tears, pinholes, or other
minor localized flaws;

4. Capping--used to repair large lengths of failed seams;

5. Topping--used to repair areas of inadequate seams which have an exposed
edge:

6. In addition, the following provisions shall be satisfied:

- Surfaces of the geomembrane which are to be repaired shall be buffed
no more than one hour prior to the repair;

- All surfaces must be clean aad dry at the time of the repair;

- All scaming equipment used in repairing procedures must be approved;

B:Pil722.BP 13200-11 February 1,1994
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GEOSYNTilETIC MEMBRANES

J[%/]
he repair procedures, materials, and techniques shall be approved in-

advance of the specific repair by the Owner or his designated
representative and the Contractor.

- Patches or caps shall extend at least 6 in. beyond the edge of the defect,
and all corners of patches shall be rounded with a rMius of at least 3
inches.

3.6.4 Verification of Repairs

Each major repair requiring a patch or cap shall be identified on the as-builta.

drawing. Each repair shall be non-destructively tested using the methods
described in 3.4 of this Section as appropriate. Repairs which pass the non-
destructive test shall be taken as an indication of an adequate repair. Failed tests
indicate that the repair shall be re-done and re-tested until a passing test results.

3.7 F_actory seams shall meet the same reauirements as those stsecified for field seamine.

3.8 Backfilline of Anchor Trench

3.8.1 The anchor trench, if any, shall be adequately drained to prevent ponding or otherwise
softening of the adjacent soils while the trench is open. He anchor trench shall be
backfilled as outlined in those specifications and drawings.

3.8.2 Since backfilling the anchor trench can affect material bridging at toe of slope,
.

consideration sb ,ld be given to backfill the liner at its most contracted state; preferably

.

during the cool of the morning or extended pedod of over. cast skies. Care shall be
taken wher. backfilling the trenches to prevent any damage to the geosynthetics.

3.8.3 Anchor Trench: De anchor trench will be excavated to the lines and grades shown in t

the design drawings. Excavation will not exceed the amount to be lined in two (2)
days. He anchor trench will be cornpacted as per the technical specification.

4.0 LINING SYSTEM ACCEPTANCE -

4.1 General

4.1.1 Re geosynthetic lining system shall be accepted when:

'

a. The installation or portion for backfilling is firdshed;

b. Verification of the adequacy of all seams and repairs including associated testing'

is complete;
i

c. All documentation for installation is completed.
)

d. Requirements of the project Quality Assurance / Quality. Control Plan provided in
Appendix B are met. |

.
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GEOSYNTIIETIC MEMBRANES

'
- 5.0 SOlUEARTH COVER ON TOP OF GEOMEMBRANE

5.1 General

5.1.1 Placement of soils, sand or other types of earth cover on top of the liner shall not be
performed until all destructive and non-destructive testing has been performed and
accepted by the Owner.

5.1.2 Placement should be perfonned to minimize wrinkles. Equipment operators should be
briefed on method of placement and affects of thennal expansion and contraction of the
liner. .

. . ,

5.1.3 Material placed on top of the liner should be stock piled and displaced off the stock ile7
to create a cascading effect of the cover material on top of the liner.

5.1.4 If a wrinkle forms, every effort should be made to walk the wrinkle out. ,

.

5.1.5 Minor folding over the wrinkles is acceptable providing an even transition occurs at the
tail of the wrinkle. If excessive stress points are created at the tail of the wrinkle, the
wrink!c should be cut out and repaired per Paragraph 3.6 of this Section.

'

--END OF SECTION-

O
.
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\
EXIIIBIT 13200-1 ik SCIIEDULE OF SUBMITTALS*

!
,

SPECIFICATION |
SECTION AND PARAGRAPil SUBMilTAL TITLE SUBMITTAL SCilEDULE '

13200 1.4. l a Product Data Ten Fifteen days after stan of project
prior to installation of membrane ;

liner

13200 1.4. lb Manufactures Certification Fifteen days prior to installation of
membrane liner

13200 1.4. lc Field Layout Drawings Prior to installation of membrane .

3.2.6al liner !

13200 1.4. i d Daily Reports At the end of each day
,

13200 1.4.le Seaming Equipment Fifteen days prior to its use
3.3.2a

|

13200 1.4.lf Final Report Five days after installation is
complete 6

In addition to the above listed Submittals refer to the Project Quality Assurance / Quality Control Plan*

provided as part of the Closure Plan for additional Contractor submittals required. .,

i

P

.

P

l
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GEONETS

'

h SECTION 13300
\

INDEX

SECTION PAGE
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1.1 Scope ... ........ 1... .. . . ... .. . . . . . . . . . . . ... .... ...

1.2 Site Conditions . . . . . ...... 1...... ................ ..... .. ..

1.3 Regulations . . . . . ......................... 1........ ... ... ..

1.4 Submittals . . . . . ............................I............ . .

1.5 Quality Control / Assurance . . . ........... 2. ..... .. . ........... .

2.0 MATERIALS . .......... 2. .... ..... ... ........ ... ..... ..

2.1 Geonet .. 2.... . . .. .... . .. . . ..... .............

3.0 INSTAI LATION OF GEONET . . .. 2
'

. . . . ... .. . ...............

...... 34.0 REPAIRS . .. .. ....... . . . ..... .. . ..

..... 35.0 PLACEMENT OF COVER MATERIAL . . . . .......... .. .

,

'

EXIIIBIT

133001 Schedule of Submittals . . . . . . . . E.13300-1... ........ .......... .
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GEONETS-

O 1.0_ GENERALV
1.1 Scot'e

|
,

1.1.1 The work included in this section of these specifications shall consist of fumishing and
'

installing the Geonet to be used as drainage media in the double liner Icachate collection and
leak detection system.

1.2 Site Conditions ,

1.2.1 See construction drawings for site conditions and project layout.

'1.3 Regulations

1.3.1 The current applicable regulations, ordinances, statues or codes of the town, city, county or
state in which the plant is located, the Federal Govemment, or other regulatory agency shall
apply. Where this specification i:: more stringent thvi, and does not conflict with such
regulations, ordinances, statues or codes, this specification shall govern.

'

1.4 Submittals

l.4.1 Product data: The contractor shall provide a list of guaranteed minimum physical properties '|
for the specified geonet to be installed.

1.4.2 Each roll of geonet shall bear a label which identifies the following:
,

a. Manufacturer

'

b. Product identification

L

c. Unique roll or lot number

d. Roll dimension -

1.4.3 Manufactmes certificates: Certify that the geonet products meet or exceed the applicable
referenced standards.

1.4.4 Provide test data from an independent laboratory for each property listed in Section 2.1 for
;

each different lot furnished. Sample locations are to be selected by Owmer's inspector.
7

Transmissivity test data must use ilDPE liner material to be furnished under Section 13200, i

geotextile furnished under Section 13400, and protective sand layer Tyre D material
furnished under Section 02220. (Refer to project Quality Assurance / Quality Control Plan '

provided in the Closure Plan, for the frequency of each test required.) '

1.4.5 Provide placement plan for approval by Owner. Plan must show layout of each panel, and
,

anchoring and tying details. '!

1.4.6 Refer to Exhibit 13300-1 for Schedule of Submittals.

1
1
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GEONETS

1.5 Ouality Control / Assurance

1.5.1 Contractor shall check the Geonet upon delivery to assure that the proper material has been
received.

1.5.2 Upon arrival at the site contractor shall conduct a surface observation of a!! ro!!s for defects
and for damage. His inspection shall be conducted without unrolling rolls unless defects or
damages are found or suspected. Contractor shall report to the Owner or his designated
representative by identification number and roll description, the ccnditian of each roll and
note whether any flaws were obscrved.

1.5.3 De Owner or his designated representative shall provide a locaticin for storage of Geonet.
Contractor shall be responsible for protecting geomembrane materials in the storage area.

2.0 MATEl<IALS

2.1 Geonet

2.1.1 The Geonet material shall be of high density polyethylene (HDPE) and at a minimum have
the following properties; ;

1. Melt Index (ASTM D 1238) 1.1 g/10 min

2. Density (ASTM D 1505) 0.93 g/cc

3. Carbon Black Content (%) 2to3%
(ASTM D 1603)

4. Standard Crush Strength (min) 7003 psf
(ASTM D 1621)

5. Transmissivity 10 gal / min /ft' (Sce note 1)
(ASTM D 4716-87)2 -(See note 2) 5 gal / min /ft (See note 3)3

2.1.2 Refer to the project Quality Assurance / Quality Control Plan provided in the Closure Plan for
frequency of tests required.

3.0 INSTALLATION OF GEONET

3.1 Geonets shall be handled in such a manner as to ensure they are not damaged in any way.

8 HDPE above and below.'

' Drainage gradient of 0.2 to 0.25, pressure of 10,000 psf 1 and seating time of 15 min.

' ilDPE below and geotextile and soil above.'

B:Pil722.BP 13300-2 February 1,1994
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GEONETS
,

3.1.i On slopes, geonets shall be anchored in the anchor trench; then rolled down the slope in such
- a manner as to continually keep the material in tension.

3.1.2 in the presence of wind, the materials shall be weighted with sandbags until final covers are
installed.

3.1.3 Care shall be taken to assure that any underlying layers are not damaged during placement. ,

3.1.4 Care shall be taken to assure that stones, mud, and dirt are not entrapped in the geonet during
'

placement and seaming operations.

3.2 Geonets may be butt joined or lapped. Nylon cable ties shall be applied to the net edge at 5 foot
intervals along the edge.

3.3 End splices shall be made as follows:

3.3.1 Do not make end splices on slopes or within 15 feet of edge of slope on uphill side.

3.3.2 On bottoms, the ends shall overlap a minimum of 2 inches and one row of three cable ties
applied.

4.0 REPAIRS

4.1 Any holes or tears in geonets shall be repaired by patching with the same geonet material. 'Ihe patch
shall be a minimum of 12' larger in all directions than the area to be repaired. The patch shall be
tied in place using a minimum of four nylon cable ties. |

5.0 PLACEMENT OF COVER MATERIAL

5.1 Cover material such as geotextile or geomembrane liners which are placed over geonets shall be
placed in such a manner as to assure that the geonet is not damaged.

!

5.2 Care shall be taken to minimize any slippage of the geonet and to assure that no tensile stress is
induced in the materials.

--END OF SECTION-

| ,

'

,

:

.

!
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GEONETS

O EXfilBIT 13300-1
'

SCllEDULE OF SUBMITTALS

x

,

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITI E SUBMITTAL SCHEDULE ;

13300 1.4.1 Product data Ten days after stan of project

13300 1.4.3 Manufactures certification Fifteen Ten days prior to

13300 1.4.4 Test data Ten days prior to start of liner
.

construction - !

13300 1.4.5 Placement Plan Ten days prior to stan of placement ;

1

i

r
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GEOTEXTILE i
i

\ SECTION 13400j.
i

|

INDEX j

SECTION PAGE

1.0 GENERAL.................. ................ 1.. .................

1.1 Scope...................... ....... 1. .. ....... ............

1.2 Site Conditions . . . . . . . ....................!......................

1.3 Regulations . . . . . . . . ............1-........... ................ .

1.4 Submittals . . . . . . . . . ...... 1. ........... ...... .. .... ......

1.5 Quality Control / Assurance . . . . . . . . . . . . . . . .................. 1...... .

2.0 M ATERI A14 . . . . . . . . . . . . . . . .......................... 2........

2.1 Geotextile . . ... .... . ..... ... .. .. ... ........ .2

3.0 INSTALLATION OF GEOTEXTILE ............... 3... . . ............

4.0 REPAIRS ............. 3. ...... ...... . ..... ........ . . ...

.

5.0 P_LACEMENT OF COVER MATERIAL . ... 3. . . .. ... .... . ......

_ (
,

(
EXIIIBIT

13400-1 Schedule of Submittals . . . . . . . . . E.13400-1............. ...

.
!

!

!

i

h
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GEOTEXTILE i
. -

' 1.0 GENERAL

1.1 ScoM

1.1.1 ne work included in this section of these specifications shall consist of furnishing and
installing the Geotextile to be used as filter fabric between layers of soil and as a
filter / separator protective layer betw ten Geonet and protective sand layer placed over it and
Geomembrane as shown on the projtt plans drawings.

1.2 Site Conditions

1.2.1 See construction drawings for site conditions and project layout.

1.3 Reculations I

1.3.1 The current applicable regulations, ordinances, statues or codes of the town, city, county or
state in which the plant is located, the Federal Government, or other regulatory agency shall

'

apply. Where this specification is more stringent than, and does not conflict with such *

regulations, ordinances, statues or codes, this specification shall govern.

1.4 Submittals
,

1.4.1 ne Contractor shall provide a list of guaranteed minimum average roll value properties for
the specified geotextile to be installed.

1.4.2 Each roll of geotextile shall bear a label which identifies the following:
,

a. Manufacturer !

b. Product identification 7

c. Unique roll or lot number ,

!
*

d. Roll dimension

1.4.3 Manufacturers Certificate: Certify that the geotextile products meet or exceed the applicable ;

referenced standards.
3

1.4.4 Placement drawing layout showing location and orientation for each panel.
,

'

1.4.5 Refer to Exhibit 13400-1 for Schedule of Submittals.
,

1.4.6 Provide test data from an independent laboratory for each property listed in Section 2.1
Testing is to be performed on samples cut from rolls at locations designated by Owner's !

inspector. Refer to Section 7 of QA/QC Plan Appendix 9 to Closure Plan for frequency of
,

testing required.

1.5 Quality Control / Assurance i

e

I
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GEOTEXTILE

1.5.1 Contractor shall check geotextile upon delivery to assure that the proper material has been
received. .

|

1.5.2 Upon arrival at the site contractor shall conduct a surface observation of all rolls for defects
1

and for damage. This inspection shall be conducted without unrolling rolls unless defects or
,

damages are found or suspected. Contractor shall report to the Owner, by identification i
number and roll description, the condition of each roll and note whether any flaws were
observed.

1.5.3 The Owner shall provide a location for storage of Geotextile. Contractor shall be responsible '

for protecting geotextile materials in the storage area.
.

2.0 MATERIA 13 >

2.1 Geotextile *

2.1.1 The geotextile material used for separation shall be of the non-woven type made of
polypropylene fibers. ;

;

2.1.2 The geotextile used between the protective sand layer and the geonet shall be of the woven
}

type made of polypropylene. !

2.1.3 If needle-punched; the geotextile shall be needle-free.

2.1.4 The geotextile material used shall have the following typical roll properties:

Nonwoven Woven
a. Mass per unit area (min)

(ASTM D 3776) 8 oz/yd2 8 oz/yd2 !
t

b. Permittivity (ASTM D 4491) 1.3 sec-8 NR I

c. Puncture (min)(ASTM D 3787) 100 lbs 150 lbs :i

d. Mullen Burst (min) 245 psi 1100 psi -

(ASTM D 3786) '

e. Trapezoid Tear Strength (min) 95 lbs 190 lb
(ASTM D 4533) fi

f. Grab Tensile / Elongation 203 to 225 lbs/50% 400/25 % !

(ASTM D 4632) <

\

g. Wide Width Strip (ASTM D 105 lb/in 290 lb/in [
4595) Weakest direction

I
h. UV Resistance (500 hrs) ' > 80% strength retained > 85 % strength 'f

ASTM D 4355) retained !
i

B:PH722.BP 13400-2 February 1,1994
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GEOTEXTILE [

i. Flow rate (ASTM D 4991) NR 50 gpm/ft" '

j. Apparent opening size NR 40 sieve
(ASTM D 4751)

!

3.0 INSTALLATION OF GEOTEXTILE .
.

3.1 Geotextile shall be bandled in such a manner as to ensure they are not damaged in any way. j

3.1.1 On slopes, geotextiles shall be anchored in the anchor trench; then rolled down the slope in i

such a manner as to continually keep the material in tension.

i
3.1.2 In the presence of wind, the materials shall be weighted with sandbags until final covers are ;

installed.

:

3.1.3 Care shall be taken to assure that any underlying layers are not damaged during placement. !

3.1.4 Care shall be taken to assure that stones, mud, and dirt are not entrapped in the geotextile >

during placement and seaming operations.

3.2 Geotextiles may be installed by per manufacturer's recommendation for this type of installation or !

use.

3.2.1 If sc xing is required, thread shall be a polymeric material with chemical resistance similar to
the geotextile. .

!

3.2.2 Install geotextiles on slopes with the machine direction 'a h op/down slope direction.

3.2.3 Do not join, seam or lap geotextiles on slopes or within 15 feet of crest on uphill sides. ,

+

4.0 R.EPAIRS
,

4.1 Any holes or tears in geotextiles shall be removing that section of geotextile. .

"

5.0 PLACEMENT OF COVER MATERIA 1

'

5.1 Any cover material such as soil or geomembrane liners which is placed over geotextiles shall be
placed in such a manner as to assure that the geotextile is not damaged. j

5.2 Care shall be taken to minimize any slippage of the geotextile and to assure that no tensile stress is I

induced in the materials.
;

5.3 Vehicular traffic will not be permitted on geotextile or sand material over the_ geotextile. e

i

5.4 Compact cover layer with hand operated vibratory plate only.

-END OF SECTION--
1

|

(' :
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EXHIBIT 13400-1
SCllEDULE OF SUBMITTA13 ;

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCilEDULE

13400 1.4.1 Product data Ten days after contract award
,

13400 1.4.3 Manufactures certification Fifteen days prior to installation

13400 1.4.48 Field layout Fifteen days prior to installation

,

O

f

t

)

)

'

.
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PROCESS EQUIPMENT
s

SECTION 15200

INDEX

SECTION PAGE

1.0 GENERAL ................................. ........................I

1.1 Scope . . . . . . . . . . . . . ...........................................I
1.2 Site Conditions . . . . . . ..............................I.... ....... ..

1.3 Regulations .................................................... 1.

................... 21.4 Submittals . . ............. .................
1.5 Quality Control / Assurance . . . . . . . . . . . . . . . . . . . . . ....................... 2

2.0 MATERIALS ...... 2..... ....... ..................................

.................. 22.1 Equipment . . .................................

2.2 Instmment ....................... 2.. . .. ... .. . .... .......

3.0 EXECUTION ................... 3. ................ ............ ..

3.1 Equipment installation . ............ 3.... ....... ....... .. ..... ..

EXIIIBIT

15200-1 Schedulc of Submittals . . . . . . . . . . . . . . . . . . . . . . E- 15 200-1.. ... ... .. ...
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PROCESS EQUIPMENT

O SECTION 15200 ,

1.0 GENERAL

1.1 Scope

1.1.1 Contractor shall provide alllabor, materials, equipment, and services required to furnish and place
in operation following equipment items:

P-1, P-2, P-3, P-4 sump pumps for leachate

T-1 Vertical 304SS vessel with a nominal capacity of 1,000 gallons for storage of leachate

P-5 Leachate Transfer pump

F-1 1 micron bag filter

F-2 Vent carbon adsorber

F-3 1 micron bag filter

PV-1 Pressure-vacuum conservation vent

S-1 Containment Dike

For additionalinformation regarding the above listed equipment, see Equipment Data Sheets following

this section.

1.1.2 TIIE SPECIFICATIONS OUTLINING TIIE REQUIREMENTS FOR TIIE EQUIPMENT TO
BE USED FOR TILE COLLECTION, STORAGE, AND TRANSFER OF TIIE LEACIIATE

ARE CONTAINED IN SPECIFICATION NUMBERS FB-200.3 TIIROUGII SW-200.

1.1.3 Contactor shall provide all labor, materials, equipment, and services required to furnish and place
in operation the instrumentation items as described in this section and on the instrument Data Sheets
following this section.

1.1.4 'Ibe Contractor shall provide equipment and instruments that shall be heavy duty, suitable for
continuous, efficient, and dependable operation under the conditions imposed by the installation.

1.2 Site Conditions

1.2.1 Process equipment shall be installed at locations shown of the Drawings.

1.2.2 Refer to tbe Drawings for site conditions and project layout.

B:PH722.BP 15200-1 February 1,1994
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PROCESS EQUIPMENT

O 1.3 Reculationstg

1.3.1 ne cunent applicable regulations, ordinances, statutes or codes of the town, city, county or state
in which the plant is located, the Federal Government, or o$er regulatory agency shall apply.
Where this specification is more stringent than, and does not conflict with such regulations, |
ordinances, statues or codes, this specification shall govern.

1.4 Bid Submittals

1.4.1 Submit the following with the bid:

a) Names of pumps, piping, tank, vent carbon adsorber, filters, and conservation vent
manufacturers along with specifications for each.

b) Names of instrument manufacturers along with specifications for each.

c) Shop Drawings,

d) As-built Drawings.

e) Refer to Exhibit 15200-1 for Schedule of Submittals.

1.5 Ouality Control / Assurance

1.5.1 The Contractor shall verify that field measurements and elevations are as indicated on contract
drawings.

1.5.2 The Contrxtor shall test pumps, motors, switches, controls, and alarms in accordance with
requirement specified elsewhere in these Specification.

1.5.4 Manufacturer shall warrant the unit being supplied against defects in workmanship and materials for

a period of one year under normal use. He warranty shall be in printed form and apply to all
similar units.

2.0 MATERIA 13

2.1 fouloment

2.1.1 The materials of construction for the equipment and all internals shall be corrosion-resistant to the -

chemicals listed as present in the leachate.

2.1.2 Furnish all necessary piping in accordance with Specification No. H229.

2.2 instrument

'
2.2.1 Instrument and control equipment specified 'in this Section shall include those items specified on

the specification sheets.

( B:Pil722.BP 15200-2 February 1,1994
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PROCESS EQUIPMENT

3.0 EXECUTION -

3.1 Equipment installation

3.1.1 Equipment shall be installed in strict conformance with the manufacturer's recommendations.

3.1.2 Equipment mounting assembly shall be leveled and bolted to the machinery base or foundation.
'

Equipment piping to be equipped with disconnect flanges for easy removal and servicing.

3.1.3 Contractor to provide start-up and testing services by the equipment manufacturer or other .
qualified personnel to adequately test and ensure proper adjustments of the units and controls
prior to acceptance of equipment by Owmer.

.

O

|
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EXilIBIT 15200-1
SCHEDULE OF SUBMITTALS

SPECIgICATION

S.ECTION AND PARAGRAPli SUBMITTAL TITLE SUBMITTAL SCHEDULE

152001.4.la + b Product Data With bid'

152001.4.lc Shop Drawings 15 days after award of contract

152001.4.1d As Built Drawings At project closcout
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I

BP . LIMA, OIDO
11tANSTT.R MJMP D ATA SIIEET

] EQUIPMENT NO. P-5

TOTAL NO. RF1)D. I

GFJiERAL thTORMATION
~

I TYPE Decrk, Centriferal

-
DUTY Inkraitrat2

SERYlCg tram Tiarmfer Pump, Oukkx< Semcz[
~

PROCESS IMVRME 10N

Warr wM trace concentrstkms of sac.wdtrGeE LIQtRD
5 DESIGN FLOW NORMAL 50 | MAX |50 |GPM |

6 TEMPERATURE Amlnd

,7_ S P. G R. I

8 VtsCOSITY I CFS

9 Y APOR P RESS. 1 ,
FT. LIQ

10 PH 6 to 11

,11_ COR.ROSIVE M41L None

12 SOLIDS particulates up to 50 ricmas

~ 'IIYDRAUlJCIMVRMAT10N FT. LIQ.'' '

13 SUCTION PRI'SS ABOVE l>Q 32

14 STATIC SLCT10N HEAD l
- 15 Stri1ON MtlCTION UFAD 1

30
16 TOTAL SUCTION HEAD
17 ST AT1C DISCHARGE HEAD 150

18 TOT AL DYNAAUC ID'AD 200

19 NPSH AVAILABIZ M

20 MANUFACITRER Goolds Nose 1

21 MODEL SSTC lt2-8 5 %ep None1
NOTES

1.Or Foal~ MA1ERIALS

22 CASING Stainiem $rrJ

13 IMPt11E.R Stainicas Srci,71/2T

34 CASING RINGS Stalmkm 3rci

DRIVER |10 I(P @ 44 Vohs

15 TYPE ITJC

,3_4 FURMSil)D eM pomp

27 POWER REQl.'IRMWTS 460 YOLT3 3 PH

CONSTRUCTION
28 SLCT10N CONN.SIZZ 2* BY:

29 DLSCH ARGE CONN.SIZ.E I.1/2"

'M~ CONN. RATING 150#Fhare CHECKED BY:

f 31 MECil ANICAL SFAL Requind
DATE:

'
-

4

12/M91
DAT10



- . . . . _ . _ . . . _ __ >, ..

:'

BP -IlMA,0600
I

h PRESSURE G AUGE DATA SHEET

}

I TAG NOS. P!.101, M 102, M.103

2 NUMBER REQD. 3
,

3 TYPE Pressus

4_ MOUNTING Solid FranvBkmma But
,

_

|
$ DIAL 4' ,

6 CASE 316 StaWess SteeJ
!

7 RING StaW<ss Steed 'i

S BLOWOUT PROTECT. Solid Frtes
i

9 LENS Olass

16 ACCURACY 10.5%

11 MANUFACTURER McDardel Contmis Note 1

12 MODEL NO. C-(0-100 FT.WC) Nose I
,

,

13 ELEMENT M ATERIAL Stardard '

14 SOCKET MATERIAL 316 StaWess SteeJ
i

15 CONN.NPT 1/2*

16 MOVEMENT Standard

RANGE Ol'ERATING PRESSURE SERVICE

0-100' water 57 =ater | Water with trace concentrations of ecoordtrGe ,

_

NOTES |O BY:
I IOR EQUAL

CHIrKED B Y:
.

DATE:

,

i

i

\

i

|

|

t .-

12/2491
DATIO

. .._ _ . _ _ . - _ _
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BP .11M A. OH10
FRESSUR E C AUGE DATA SHELT

I T AG NOS. M.104, M.105

2 NUMBER REQD. 2

3 TYPE Presnre

4 MOUNTLNG So1M Frmt/ Blowout B ock

5 DIAL 4'
6 CASE 316 Sainless Sted

7 RING StaWess Steel

8 BLOWOITI PROTECT. Sola Prmt

9 IJWS Glass

10 ACCURACY iO M
F MANUFACTURER McDaniel Cmtrols Ngei

I2 MODEL NO. CQ250 FT.WC) Nxei

13 ELEMENT M ATERIAL Starderd

14 SOCKET MATERIAL 315 StaWess Sted

15 CONN.NPT 1/2*

16 Mo sTJ.'ENT Stardard

RANGE OPERATLNG PRESSURE SERVICE

0-256 water 2M water |
Wa:cr wkh trace emce,trations of m'Is

NOTES

O BY:
i LOR EQUAL

~' CHECKFD BY:

DATE:

O
g.

12/20WI
DAT10



i

|

!

BP CHEMCIALS
LIMA, OHIO

LEACHATE STORAGE TANK
VESSE1. DATA SHEET

EQUIPPENT NO. :T 1 Storage Tark
CAPACITY : 1.000 gaAons

@@@8
. .....--

37

0*.

Note 1 If

MATER |ALS: 304L Stalnfess Steel
SERVICE: Water with trace acetonitnle
HP : 6 to 114 5' 4 * >

SP GR 1.0

7 *- 0 * TEMP: 55' F

Notas:
1. Prodde armored sight glass to connect
to N1 and N2, Penberthy Model 4RL9, or

Note 1 N1 qual
. Provide ladder ard hsulation crps.'

j1 *- 6 * 2'-0"

, , , O"> + ra i
1r

,

d

MARK SIZE LOCATION CONNECTION NOTES

N1 1* LEVEL GAUGE 150# FLANGE See Note 1

N2 1* LEVEL GAUGE 150# FLANGE See Note 1

N3 2* HlET 1508 FLANGE

N4 3* CONSEINATONVENT 150# FLNIGE

NS 2* SPARE 150# FLANGE Put B&d Flange on Nozzle

N6 3* WNT 1508 FLANGE

N7 3/4* LEVEL SWITCH iPT

N8 2' OUTIET 153# FLANGE

N9 3* DRAN 150s FLNJGE

N10 24* MAPN/AY 150# FLANGE
(

4

DAT10 DRAWN BY: CHECKED BY: DATE:'



, . . - - . .. - - .. _--

.!
,

1

BP lMOfD0
fFILTER DATA SHERT ,

,

F-IEQUIPMENT NO,
,_

TOTAL NO. REQlk I |

i

GENERA L DGX)RMAT10N
,

BadikerI TYPE ;

3 FILTER MATTRIAL
Patysrwykes j
2" 150 b P s j3 CONbTCDOPS
80 GPM j

'

4 FTDW. MAX [ MUM >

150 Psi
$ PRISSURE RATING

Rosedde NasI
4 MANUFACT1JR ER

613 2F-2150-DSV58 Nas1
7 MODEL
8 FILTER B AG MODEL POIP7 545 -

9 PORE SIZE I_ MICRONS NOTES
i

le PR ESSUR E DROP HAI 23 PSI 1 Or W

11 F11,TER AREA V'M 03 SQ W j

13 MATERIAL OF CONSTRUCT 10N birdess Swel

L3 BY: 1

:

'i

OGCKED BY:

DATE:

,

#
b

e

.

I
1

i

>

i

i

,

j

%,,

gg
DATIO

_ ._



BP. LIMA,01(10

{v' CARBON ADSORBER DATA SIIEET.

I

I TAG NUMBER F-2

Carton Adscrber
2 SERVICE _

PROCESS DATA

3 LINE SIZE 3*

4 ADSORBER ID 8'

5 M AXIMUM FLOW, ACFM 15

6 TEMPERATURE,*F Ambient

7 SERVICE Air

~

M ATERIALS OF CONSTRUCTION i

8 BODY Sainless Sted

9 MES11 Sainless Steel

YCARDON TYPE 3mm Penet, Notes 1,2

II MANUFACTURER Nucon, Note 1

12 MODEL Dwg No.103R$0141, Notel.2

( g 13 CONNECTION nege '
-~

(;

NOTES

~ 1.Or Equal
2.To te confirmed by manufxturer

BY:

CIIECKED:

DATE:

O
12/2491 |'

DATIO



BP. LIMA OH10
FILTIR DATA $HEET

F-3
EQUIPMENT No.

I
TOTAL NO. R EQD.

GENTJLAL INFORMAllON

B4gfJur
1 7 (*E PatyTnTykes
2 FILTER MATERIAL

2* IM lb Fkre
3 CONhTCT10NS CPMM
4 FLOW.MAXIMLM

i50 PSI
$ PRI35URE RATLW

Rosedde Nast
6 MANUFACTUR f.R 442F 2-!M DSYS8 Nae 1 -

7 MODEL
10!P3 S M

8 FILTER B AG MODEL MICRONS NOTESI
9 FORE Slf.E

2.5 PSI 1.or F.M
it PRt3SURE DROP MAX 03 SQ )T
11 FIL1TR AREA MIN
I3 MATER 1AL OF CONSTRUCT 10N

Stairsku Swd

13 8Y:

C1HCKED BY:

DATE:

S,'

t
:

|

|
i
1

j
!

O*
-

,.

I 12,% 91

DAT10



BP . LIMA, OHIO
i

LEVEL INSTRUMENT DATA SIIEET
;

GENERALINFORMATION

1 TAG NUMBER LSIGI.105

2 NO. REQD. 1

3 SERVICE Nce 1
,

BODY / CAGE

4 MATERIAL IIcary Gauge Siect, Neoprene Gasket

5 CONN. SIZE 21/2* NPT

6 CONN. LOCATION Mfr. Std.

DISPLACER/ FLOAT

;

7 MATERIAL 316 Stainkss Steel, or equal
|

8 ARM 316 Stairdess Stect. cr equal

SWTTCH
i

9 TYPE Mercury Switch .

!

10 ELECTRICAL RATING 10A @ 120VAC

' I1 MANUFACTURER Dwy:rInstnunents Note 2

12 MODEL NUMBER 50(TIWT-4815-C21G55, Note 2

,

NOTES 1. Water with trace concentrations ciacetonitrile

2. 0c & lust

BY:

CHECKED DY: |

I

DATE:

I

k,

im3
DATIO \

!



_a p , , , . _ h 1... a- - 4 -~ . s s -* e .* 3 - ena -* - n.as-...se- - ..- -- ar a- e a.

|

' '

.

:

4 . !

~ . ;
i

,

. ;

i
;

I
?
1

;.

.

$

!
;

.!

DIVISION 16 |
.

i
-i

ELECTRICAL 1
:
:
.

i

!

' I
.

O ;
,

.

;

,

|

,

1

:

i
!

-

,

'
- t
.)

,

<

,

O
;

4

I
i

e

. *w _ ,-... 4 --. - _ - ,w_ _ g - ,e-, --- 9



. .

i

!

DIVISION 16 i

Electrical

i

;

Section Title ,

16000 Electrical Design and Installation

16100 600V Power and Control Cable ;

16500 leak Detection Instrumentation

,

!

!

O
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i

i

|

.
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ELECTRICAL DESIGN AND INSTALLATION

C
i SECTION 16000 1

1
,

1

.i

INDEX
:

SECTION PAGF !
1

e

1.0 GENERAL....... .......................... 1...... .. .. .. .....

1.1 Scope. . ............. 1.. ... ...... ... .... . . .....

....I1.2 Site Conditions . . . . . . ,

.. ..... ....... ..... . ... .. ....

1.3 Codes, Regulations and Standards ......I.. . ........................ .
'

1.4 Subrnitials . . . . . . . . . . .........................I. .......... ...

1.5 Quality Control / Assurance . . ............ 2..... . ................ .

2.0 M ATERI ALS . . . . . . .......... 2..... ... .. . .. . ....... .... ..

.. 22.1 General . . . ... .. . . . .. . .. ...... ...... .

3.0 ELECTRICAL DESIGN CONSTRUCTIONS AND STANDARD PRACTICE . ............ 2
>

3.1 General ...... 2. ... .... .. .. . .............. .....

4.0 DRAWINGS . ............................ 3. .. . ... ....... ..

4.1 Manufacturer's Drawings .............................. 3 '
... ... ...

\ 4.2 Construction Drawings . . . .......... 4 +........... .. ............

4.3 Drawing and Drafting Procedures ........... 4.. ... ...... .........

5.0 AREA CLASSIFICATION . . . . . . . ............. 6.. ... ....... ........

5.1 General ...................... 6... ..... .. .... ..... .

.............. 65.2 Classifications ... .. .. .. . ... .. . ...

6.0 LOW VOLTAGE MOTOR CONTROLLERS ................ 6 !.... ... . . .
<

6.1 General .. ...... 6. ... ... ..... ......... .... .

6.2 Controllers and Starters . ... 7. .... .. ..... ....... . ..........

6.3 Switch Racks . . .......... 7.. .............................

7.C M_O'' ORS AND MOTOR ACCESSORIES ............ 7 r.... .. . ...........

........... 7 i7.1 General . .... . .... .. . .. ...... .. ....

!

,
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ELECTRICAL DESIGN AND INSTALLATION

[ SECTION 16000 -g

INDEX (CONTINUED)

SECTION PAGE ;
r

8.0 CONDUIT. FITTINGS AND CABLE TRAYS .8 ;. .............. ..... .. ....

8.1 General .............. 8 ;.... . .. . ........... ... ........

8.2 Underground Conduits . ..... 9
-

.. .................... ...........

8.3 Aboveground Conduits . . . . . ....'....... ............. 9.. . ....

. . . . 108.4 Conduit Joints . . .. . ... ... .. .................. . ..

............................108.5 Conduit Fittings . ........ .. .

,

9.0 POWER WIRE AND CABl E . . 11.. . ....... .. .. ...... ..... ..

1

9.1 Wire Type ........11.. . . ... . ................. .
3

9.2 Color Codes 11
'

... . . . ... . .. ...... ... . . ......

9.3 Minimum Wire Sims . . . 11.. .. .. . ... .... ....... .. ... ..

. 119.4 Multi-Conductor Cable . . . . . . . . .. .. . .... . ...............

11 ;
9.5 Wire Identification . . . . ... .... . . . ..... ... .......

9.6 Wire and Cabic Pulling . . . . . . . . . . . 12 '!
..... . .. .. .. .. .........

9.7 Splices and Terminations ................12....... . . ........

10.0 INSTRUMENT SYSTEMS . . . . . . . . . . . . . . . . 12... ........ ....... ..

. 1210.1 General ..... ..... . ... . . ... ..... ........ ..... .....
...............1310.2 Junction Boxes . . . ... . . . ........... ...

.......................1310.3 Terminal Blocks . . .. . ... . .. .

10.4 Instrument Wire and Cable ............13 x.. . ..... ...... ........
1

11.0 GROUNDING SYSTEM . ...................14....... .. ... .........

11.1 General 14......... .... . . . ...... ... ... ....... ....

11.2 Equipment to bc Grounded . . . . . . . . 14 1
....... ... . .. ............

. 1411.3 Grounding Conductors -
...... . . . .. .. ...... . . ..........

11.4 Connection at Equipment . . . . . . . . . . . . . . 14
,

.... ........ . . .....
i
I

12.0 CilECKOUT. TESTING AND INSPECT!ON . . . 15.. .. ......... . . . .......

12.1 Factor Inspections and Testing 15 .
.,......... ........., ... .,. .......

12.2 Field Inspection and Testing . . . 15. ... . .... ...... ... .........
4

.
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ELECTRICAL DESIGN AND INSTALLATION- :
'

!
.- .. - 1.0 GENERA,L

- ;

1.1 Scone
,

!1.1.1 This specification covers the electrical design, standards, guidelines, equiptnent, materials. -'

installation and testing of the electrical system. i

1.2 Site Conditions !

1.2.1 Contrac:or shall verify all field measurements and details prior to start of work.
|

1.3 Codes. Reculations and Standag

'

Reference to the following codes, regulations and standards infers equipment and installations shall be in
iaccordance with applicable portions of the latest edition of these publications.
e

1.3.1 Codes
i

a. National Electrical Code,

Ib. National Electrical Safety Code.

c. Applicable Ircal Electrical Codes. ,

1.3.2 Regulations
N

Ia. National' Board of Fire Underwriters for Electrical Wiring and Apparatus

b. Federal Occupational Safety and IIcalth Act (OSHA). {

l.3.3 Standards
i

a. IEEE, ANSI, and NEMA for equipment. |
>

b. ICEA Publications, for current carrying capacities of power cables.

c. Standard drawings approved for this project.

d. Underwriter's l2boratories (UL).
r

c. American Petroleum Institute (API). j

1.3.4 Technical Specifications i

!

1.4 Submittah
i
'

1.4.1 The Contractor shall submit the following in accordance with the Contract documents:

I
a. Manufacturers drawings.

B:Pil722.BP 16000-1 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION
:

- ,

b. Shop drawings.

c. As buih drawings. .

I

d. Test data and results. |

11.5 Ouality Control / Assurance .

i

1.5.1 The Contractor shall be responsible for assuring that all equipment furnished and manufactured -

is in accordance with the Technical Specifications for this project. [

1.5.2 Any factor tests shall be witnessed the Owner as necessary to fulfill the above requirement.
I
i

2.0 MATERIALS

2.1 General ;

2.1.1 Materials shall be as specified, and in accordance with applicable codes, regulations, and ;

standards. ,

2.1.2 Where a conflict exists between specified materials and codes, regulations, or standards, the
'

more stringent shall apply.

3.0 ELECTRICAL DESIGN CONSTRUCTIONS AND STANDARD PRACTICE ;

3.1 General
t

3.1.1 The electrical system shall be economically designed for:

a. Continuous and reliable service.

b. Safety to personnel and equipment.
$

c. Ease of maintenance and operation,

d. Minimum power losses.

e. Mechanical protection of equipment. .|
t

f. Interchangeability of new and existing equipment.
I

g. Addition of future loads.
t

3.1,2 Voltage insulation levels, interrupting capacities, continuous current capacities, circuit protective ,

devices, and mechanical strengths shall be selected and coordinated in accordance with the
recommendations of IEEE, NEMA, ICEA, and ANSI. Calculations shall be made to ensure all

equipment is suitable for the required service.

O B:PH722.BP 16000-2 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION

O.
V

3.1.3 _ System protective devices (relays, fuses, breaker trip units, etc.) shall be selected and
coordinated to ensure that the interrupter nearest the point of fault (or high overload) will open
first and minimize disturbance to the rest of the system. ,

!
'

3.1.4 All electrical equipment and material shall be new and supplied by approved manufacturers. All
equipment and materials shall be adequately protected from damage, deterioration, and the
weather during construction.

3.1.5 in consideration of economics and other factors, maximum use of high quality, preassembled
and prewired equipment shall be used where practical.

3.1.6 The electrical system for which the equipment is to be designed, shall, in general, be as listed -
below. All motors shall be furnished with a service factor of 1.15 or greater. Exceptions
thereto may be taken into consideration where economic or other special conditions so warrant.

Service b'ominal System Voltage Utilization Voltace

a. 3/4 IIP to 200 llP 480 V, 3 phase, 60 liz 460 V,3 phase 60 llz
,

b. Noncritical Motors 1/2 120 V, I phase 60 IIz 115 V, I phase,60 llz
llP & below 2 wire,
derived from the power ;

panels

c. Receptacles 3 phase, 208/120 V, 4W l15 V, I phase 60 llz
grounded neutral .

d. Instrument supplies 120 V, I phase 2 wire, 120 V, I phase 60 llz

grounded neutral 60 Hz ,

3.1.7 in general, every attempt shall be made to incorporate the alarm and control systents into the
instrument data highway to provide maximum control and lower cost.

4.0 DRAWINGS

4.1 Manufacturer's Drawinns ,

4.1.1 Manufacturer's drawings for major items of electrical equipment shall include:
,

a. Dimensional outline drawings.

b. Floor plans, including anchor bolt locations. .

'i
c. Equipment weight.

d. Schematic wiring diagrams.

e. Bills of material describing components of multi-component equipment.
!

i

f,B:Pil722.BP 16000-3 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION ]
-1

%
f. Elementary diagrams,

g. Any other information which would be useful in commissioning or maintaining the
equipment.

h. Operation and maintenance manuals.
,

4.2 Construction Drawines

4.2.1 Construction drawings shall include:

a. Complete one line diagrams showing power distribution from the incoming source to the
ultimate motor loads and lighting panels. .

b. Plan drawings, showing all underground conduit runs, overhead lines, etc., and the location
and identification of all major electrical equipment.

i
c. Erection details for all major equipment, junction and pull boxes, panciboards, ~ctc. One

typical drawing may be used for identical installations.
,

7

t

d. Physical location and identification of each underground conduit (duct bank sections),

i

c. Conduit and cable schedule showing:

1. Conduit or cable number, size, type and length. ;

2. Wire size, type of installation (if shielded, type of shield and jacket) and length.

3. Number of conductors in the conduit, for all power and control circuits.

f. Elementary wiring diagrams for all motor control circuits and instrument (solenoids, etc.)
circuits. The normally open and normally closed position of switch and relay contacts shall

i
be clearly designated with respect to the shelf conditions. One typical drawing may be used
for similar installations. j

g. Connection wiring diagrama for control, alarm, and instrument circuits, and complicated or
,

unusual power circuits, including all junction boxes.

h. Any additional information that may be beneficial during construction.
4

i. Area classification drawings for any area where electrical and instrument equipment is to bei

installed.

J. Plan drawings showing all above grade conduit and/or cable,

k. Instrument plan drawings showing the routing and fill of all overhead instrument conduits.
.

'
- B:PlI722.BP 16000 4 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION

O
,

4.3 Drawing and Draftina Procedures

4.3.1 Electrical Drawings

a. Constmction Standard Drawings - All construction standard drawings shall be drawn on
standard "D" size mylar using pencil or ink and shall include details of commonly used
Electrical F.candards which contain recommended standard installations. " State of the Art" or
innovative techniques and materials shall be redrawn and submitted for approval.

b. Motor sch ;matics and interconnection wiring shall be drawn on 11 x 17 inch sheets; one
drawing jer each motor control circuit, typical drawings are not acceptable. For special
cases, "D" size sheets are acceptable.

c. Standard "D" size mylar reproducible drawing sheets, using pencil or pen, shall be used for -
grounding, lighting, power, area classification, single liens and miscellaneous system
drawings.

d. Scale - The scale used on the various types of drawings as listed in Section 4.2 shall be as
required for clarity.

1. A scale marker shall be added to the right margin of all drawings such that the drawing

can be scaled when reduced in size.

c. Symbols - Drafting symbols shall conform to the Engineering Contractor's standard, subject
to approval by Owner's Electrical Engineer.

f. Drawing Numbers - Each category of installation drawings, shall be on separate sheets and -
shall be assigned separate drawing numbers which will identify the unit area involved and the -
category (key plan, area classification, etc.). Where more than one sheet is required in a
particular category for a unit area, the drawing number shall remain the same except for a
suffix letter (AA, AB, etc.) or a sheet designation (Sht. of ). All drawing numbers
shall be suffixed with appropriate revision number.

g. Vendor Drawings Erection Details - Installation or erection details which are required for.
orderly construction and are included in Manufacturer's Drawings shall be redrawn on the
Contractor's drawings and have the Contractor's Manufacturer's Drawing file number and
Manufacturer's Drawing number included on the Contractor's Construction Drawing in a
manner which will make it obvious that the detail is required for a complete system.

h. Vendor Drawings Elementary and Wiring Diagrams - Electrical elementary and wiring
diagrams of equipment which are included in Vendor drawings shall be made reference to on
the Contractor's construction drawings,

i. At the completion of the project, all drawings shall be supplied to the client on computer
disks compatible with the Owner's Autocad Software (Release 11).

B:P11722.BP 16000-5 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION

4.3.2 Summaries

a. Material Summary Sheets - Electrical material summary sheets shall be prepared. The
,

summaries shall be oriented to the associate plan drawings. A composite Bill of Material
shall be prepared for the required instrumentation installation. -

b. Motor Impedance Data - Include node number, voltage, HP, BIIP, kVA code, R +jX, and .
any other pertinent information required in the computer study. Use 8% x 11 inch paper.

c. Motor List Summary - To include horsepower, speed, enclosure, voltage, phases, service
factor, service, item number, FLA and LRA.

5.0 AREA CLASSIFICATION

5.1 General ,

L

5.1.1 For the purpose of selecting type of equipment and methods of wiring, area classification for i

Class I areas shall, in general, follow the " API Recommended Practice for Classification of. !

Areas for Electrical Installation in Petroleum Refineries," API Publication RP-500A, latest |
'

edition. These recommended practices shall be modified as appropriate based on NFPA 497.

5.1.2 Each equipment enclosure shall be suitable for the respective area classification in which it is I
'

installed.
'!

5.2 Classifications.

5.2.1 The areas under consideration are the following:

a. Class I, Group D, Division 2 Areas

These areas include all outdoor locations within 50 feet (15 meters) of the process equipment, . ;
'

also adequately ventilated pump bouses and compressor buildings where hydrocarbons are
processed or handled. ,

b. Class I, Group D, Division 1 Areas ,

i

These areas include enclosed pump houses, compressor buildings, analyzed buildings and
buildings where hydrocarbons are processed or handled and where adequate ventilation is not
provided, also below grade location such as sumps or trenches within the limits of Class I, ,

Division 2 Areas.
;

c. Nonhazardous Areas
:

All other areas outside the limits described above, also pressurized or purged rooms,
buildings, or enclosures located within the limits of Class I, Division 2 Areas in accordance
wit the recommendations of NFPA-496. -

'
,

'
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d. Non-Classified Areas
;

All areas which due to lack of installations on these areas have not been considered as to area
classification such as the pond areas. |

i,

5.2.2 In general, the installation of electrical equipment in Division 1 areas will be minimized. j

|

6.0 LOW VOLTAGE MOTOR CONTROLLERS ,

.!
!

6.1 General
,!

6.1.1 In general, controllers for noncritical single phase,115 volt motors shall be manual motor . [
staners with thermal overload devices, located adjacent to the motor they control; Staners shall .i
have provision for padlocking in the OFF position. Shon circuit protection shall be provided by [
circuit breakers in the 120 volt panelboards. ;

!

6.1.2 In hazardous areas, the manual motor starters shall be of the Crouse-Ilinds factory-sealed *

cxplosion-proof type. j

6.2 controllers and Starters .

!

6.2.1 Controllers for three phase,460 volt motors shall be combination molded case circuit breaker |
magnetic contractor-type motor staners. Minimum starter size shall t* NEMA size 1. Each j

starter unit shall have three overloads, a 120 volt control power transformer with one secondary |
leg fused and the other grounded, and provisions for padlocking in the OFF position.

'

!
6.2.2 Motor starters for installation in indoor, nonhazardous locations shall be grouped in NEMA 1, '

metal enclosed, freestanding type motor control cente' .. All motor control centers shall have 3

NEMA Class I. Type B wiring.

6.2.3 Motor starters for installation in outdoor nonhazardous locations shall be in individual NEMA 4
enclosures mounted on preassembled switch racks or in prefabricated buildings,if applicable.

,

s

'|

6.2.4 Motor staners for installation in hazardous areas shall be located in prefabricated purged :1

buildings. In cases where very small groups of motor starters are required to be installed in a
hazardous area, they shall be in individual NEMA 7 enclosures mounted on prefabricated
switchracks.

6.2.5 Time delay undervoltage circuits for 480 volt critical motor starters shall contain one or two j
auxiliary timing relays,

a. On voltage failure, all motors will drop out instantly. When a li.O.A. switch is used for any
me' 'r, the motor will restart immediately upon power being restored when the II.O.A.
switch is in "lland" position. When a " Start /Stop" pushbutton station is used the motor will
restart upon return of power if running before power loss and the outage is 4 seconds or less
in duration. Less critical machines shall restart four seconds later.

B:Pl!722.BP 16000-7 February 1,1994
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i
:

6.3 Switch Racks j

6.3.1 Switch tack and motor control center assemblies shall be designed for 480 volts,3 phase,3 wire |
!high resistance, grounded 60 Hz service.
!

7.0 MOTORS AND MOTOR ACCESSORIES
:

7.1 General -;

7.1.1 In general, motor voltages will be as shown in Section 3.1.6. 200 IIP Motors and less shall, in ;
'

general, shall be TEFC severe duty type. .

. I

7.1.2 The ground pole of each receptacle shall be solidly and permanently connected to the plant |

grounding system through the conduit and the exposed grounding system. -|

8.0 CONDUIT. FITTINGS AND CABLE TRAYS
,

!
s8.1 General

8.1.1 Areas or units within each major plant will be classified as hazardous, nonhazardous, or general. I

The preferred approach is to avoid routing cable raceways through hazardous areas when these ;

cables do not serve the area. Hazards to be avoided include: fire, explosion, and heavy j

equipment. ,

8.1.2 Where it is impractical or uneconomical to avoid routing cable raceways through hazardous ~!

areas the routing shall be designed to minimize potential problems. )f
i

8.1.3 Distribution systems power and control cables will generally be installed in areas outside the !.
battery limits of the process unit. .;

|
?8.1.4 When these cables are installed within the battery limits of the process unit, and may be subject

to damage by explosion or fire, the following guides shall be used- ;

!

a. In the case of a double ended process substation, the raceway arrangement shall provide ;

separation for the main power cables (i.e., separate cable trays where practical).

b. Design of raceway installation shall be such that an explosion or fire in one process area will
inot damage cables supplying power to other process units.
'i

8.1.5 Motor and control circuits shall be installed underground in conduit or overhead in cable trays or q

conduit. The preferred method is overhead cable tray with final connection via conduit.

8.1.6 All conduits for instrument wiring shall be rigid galvanized steel, both inside and outside the ;

battery limits. In highly corrosive areas, rigid steel conduit with permanently bused PVC ;

coating shall be used. ,

|

8.1.7 All conduits for instruments shall be run in separate banks from power wiring.
t

8.1.8 Flexible conduit shall be liquid tight and suitable for the area classification in which it is
installed with appropriate external bonding lugs on the fittings.

B:PH722.BP 16000-8 February 1,1994
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ELECTRICAL DESIGN AND INSTALLATION

8.1.9 Flexible conduit connections between rigid conduit and all motor junction boxes shall be 18
inches maximum length.

T

8.1.10 Steel conduit shall be rigid, hot dipped galvanized.
.

8.1.11 PVC conduit shall be PVC Schedule 40.

8.1.12 Use of rigid, nonmetallic PVC (polyvinyl chloride) conduit shall be limited to underground
installations. ,

8.1.13 90* bends in all conduit installations (either underground or overheads) shall be the long radius -

type with a minimum radius of 14 inches. It is recommended that between pull points,
underground installations be limited to the equivalent of two 90* bcnds and overhead
installations to three 90* bends.

8.1.14 Designs of raceway systems are to recognize the fact that water will accumulate in the conduits ,

and provisions must be made for draining.
T

8.1.15 In outdoor locations, it is preferred that conduit enter equipment from the bottom. Where side
,

or top entry is necessary in outdoor locations, drain type sealing fittings shall be used.
!

8.1.16 The flexible connections at the field mounted devices shall be made in a manner to form a drip j
loop with provisions for draining. -

\,

8.1.17 All conduits shall be blown out or swabbed before pulling wire and cable.

''

8.2 Undercround Conduits

8.2.1 Conduits shall be 1 inch minimum size and shall be encased in a red dyed concrete envelope. >

Providing minimum encasement of 3 inches on all sides, and 1% inches between conduits. 'Ibe ;

top of the concrete envelope shall be a minimum of 18 inches below finished grade.

8.2.2 Concrete envelope shall be dyed red throughout for identification. f
?

8.2.3 If conduit is used for power cable distribution outside process areas, it may be PVC if
'reinforced by rebar.

8.2.4 Wherever a conduit is brought up outdoors, the concrete shall be extended a minimum of 6
inches above grade and tapered to prevent water from standing amund the conduit. ,

8.2.5 Conduits shall clear other underground piping and sewers. f

8.2.6 Conduit runs under roads and railroads shall have extra steel reinforcing. ;

1
'

8.2.7 When going from an overhead cable tray into an underground installation, a covered cable tray
shall be used for the vertical run. For the portion more than 7 feet above grade level, the cover
may be omitted.

i
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t

I
,t

!

8.2.8 In areas of heavy traffic, additional protection may be required, such as a steel railing or {
bumper posts surrounding the cable tray as it enters the trench. t

,

8.2.9 All underground duct banks shall contain a minimum of 20% spare conduits. !

i
I

8.3 Abovecround Conduits ;

!

8.3.1 Conduits installed aboveground shall be 3/4 inch minimum size, except % inch may be used for .j
the back of instrument panels. ';

8.3.2 Conduits shall be rigid galvaniud steel, no PVC conduit shall be used aboveground. Conduits I

and fittings in high corrosive areas, such as cooling towers, shall be coated with a field
repairable, corrosion inhibiting coating.

m

8.3.3 Conduits shall be run exposed on walls, ceilings or structures. They shall run parallel or at
right angles with beams, walls or columns, and where several conduits are run in a group, they ,

shall be equidistant from each other, with a minimum spacing of one inch. [
t

8.3.4 Exposed conduits shall, in general, be fastened to structural steel by means of C.C. Korns
Company pipe clamps, or equal, which require no drilling of steel. Conduit shall be fastened to i
masonry or concrete structures by means of one screw, clampback type, galvanized malleable ,

iron pipe or heavy stamped steel clamp, Appleton Electric Company Type CF or equal. For |
conduit runs consisting of a group of conduits, special supports made of stmetural steel or . j

!unistrut shall be employed.
!

8.3.5 Exposed conduit shall be supported as per NEC with maximum spacing between supports every ,

12% feet. 3

8.3.6 Lateral conduit runs outside of pipe racks may be supported from piping with normal operating
temperatures of 150'F or lower, providing the line is not in vibrating service. i

!

8.3.7 Rigid steel conduit concealed in concrete walls or floors shall be 1 inch minimum size.

8.3.8 All conduits shall enter the field junction boxes from the side or bottom and shall be provided ;

with drains. All connections to junction boxes shall be made with factory hubs or Mycts-type '

hubs.
,

!
~'

8.3.9 Conduit routed behind ladders shall be installed in such a manner that will not cause a false or
insecure step.

8.3.10 A minimum of 3" clearance between handrail and electrical conduits, fittings, devices, etc., shall !
be maintained. |

t

8.4 Conduit Joints .

i

8.4.1 Joints in threaded conduit shall be made by applying *Never Seez," or approved equal, to the ;

threads to make them watertight and to insure conductivity. All ends of conduit shall te capped j

during construction. j

!
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ELECTRICAL DESIGN AND INSTALLATION ;
i

} 8.4.2 All threaded joina shall be made with at least 5 full threads engaged. No running threads or all
thread close nipples shall be used.

8.4.3 Rigid conduit shall be used between the cable trays and the field mounted equipment. 'The
conduit termination at the trays shall be in a manner to avoid water tracking along the cables and ;

entering the conduitt Clamp to tray for ground continuity.

8.5 Conduit Fittines

8.5.1 Conduit fittings in Division 2 areas shall be vaporproof, gasketed, highly corrosion resistant <

finish and shall be cast ferrous alloy body and cover, Crouse-IIinds Form 7 or approved equal. |

!

8.5.2 In Division 1 areas all fittings shall be explosion proof and shall be of the same material as in
8.5.1.

!

8.5.3 Seal fittings shall be of the same material as 8.5.1. .

8.5.4 Seal fittings for general (vertical) installation shall be Crouse-Hinds Type EZD with inspection
covers or drain covers as arquired for 2 inches and under, and Type EYS for 2% inches and

larger.
.

8.5.5 Seal fittings for general (horizontal) installations or bulkhead shall be Crouse-Ilinds Type EZD
installation with the packing and pouring access opening pointing up. ;

'

8.5.6 Seals for use on selected applications such as 4000 volt motors and instrument junction boxes
shall be Crouse-Ilinds Type ES. j

8.5.7 Drain seals shall be provided at low points of long runs of vertically mounted conduit on ,

outdoor towers and structures.
1

8.5.8 Aporoved scaling fittings shall be located in conduit systems in accordance with code
>

requirements.
,

8.5.9 Seal fittings, drains and breathers shall be employed in conduit systems as may be required to
prevent accumulation of condensation. ,

|
+

9.0 POWER WIRE AND CABLE
i

9.1 Wire Tyr>e

!9.1.1 All wire shall be stranded copper and insulated with cross-linked polyethylene (XLP) or ethylene
propylene (EPR) 90*C insulation with a PVC jacket.

9.2 Color Codes
7

9.2.1 Lighting and control wires shall be color coded in accordance with the following:

a. Lighting circuits color coding shall be as required by OwTier. ;

b. Power and control wires shall be color coded as per manufacturer's standard. j

-- B:Pil722.BP 16000-11 February 1,1994
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. 9.3 Minimum Wire Sizes

9.3.1 Minimum wire sizes shall be as listed below or as required by short circuit current I
withstandability. |

,
a.. Circuits: Motor Control (Individual) No.12 AWG

b. No.14 AWG (Multi conductor control cable). '!
:

9.4 Multi-Conductor Cable !
t

9.4.1 Multi-Conductor cable may be installed in conduit runs when coming from a cable tray to a field -
,

located device.

9.5 Wire Identification ,

9.5.1 Wiring to be tagged on both ends with "FROM - TO' information. {

a. Labels shall be either printed heat shrinkable tubing or typed Thomas & Betts wire labels
Type W'lW.

'!
b. This section does not apply to simple 480 volt motor control, a standardized color coding of j

wires to the control station is required. If one or more instruments or remote relays is in the ,

'

control circuit the wires shall be labeled.
,

9.6 Wire and Cable Pulline i

f-

i

9.6,1 Wire and cable pulling, splicing, and terminating shall not be performed at temperatures below 1
40*F. - '

:

9.6.2 . Power wire and cables shall be pulled into conduits using a lubricant per the Wire
.

:

Manufacturer's recommendations. No oil or grease base compound shall be used for this :

purpose, j

9.6.3 If no lubricant is recommended by the manufacturer, American Polywater Corporation, ;

Polywater Type G shall be used. }

9.7 Snlices and Terminations +

9.7.1 Splices and terminations in 600 volt cable shall be insulated as follows: i

i

a. Bolts shall be trimmed to minimum length.

b. Large voids filled with Scotchfill putty.

c. Apply one layer of varnished cambric.
i

d. Apply one layer of Scotch #130C. ;

i

e. Seal with Scotch #33 +.

O 1

i
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,

'

U or:
'

i

a. Trim bolts to minimum length.

b. Install Raychem heat shrink splice kit or termination.

9.7.2 Mechanical spring connectors, such as 3M Scotchlocks, may be used on No.10 AWG and
smaller wires in lighting and receptacle circuits only. Mechanical spring connectors shall not be
used on motor or control connections for any voltage level or wire size, t

10.0 INSTRUMENT SYSTEMS
i

10.1 General
,

10.1.1 Separate systems consisting of conduit, wire, and junction boxes shall be provided for: |

a. Control wiring having the same nominal voltage.
s

b. Electronic milliampere signal wire.

c. Alarm wiring.

d. Special signal wiring.
.

10.2 Junction Boxes

'

10.2.1 Junction boxes shall have a % inch weep hole in the bottom, and no provisions for heating. .

10.2.2 All boxes shall have threaded hubs for conduit connections.

10.2.3 Field junction boxes shall be located a minimum 24 inches above grade.

10.2.4 Field junction boxes shall be kept to a minimum and junction box locations shall be approved ,-

by the Owner.
B

10.2.5 Each junction box shall be numbered and identified with a permanent laminated plastic
nameplate. Plastic nameplate shall be screwed on, not glued on. Ixttering shall be black on
a white background.

!10.3 Terminal Blocks

10.3.1 Terminal blocks shall be polypropylene or nylon, two screw (headless type) tubular clamps,' _;

Ibarrier sectional type rated 300 volts.

10.3.2 Blocks shall be mounted on mounting channels.

10.3.3 Block spacing on panels except the main control board shall be a minimum of 6 inches.

10.3.4 Block spacing in fieldjunction boxes shall be 6 inches block to side of box,' and 6 inches
- between block centerline. ,

(
'
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ELECTRICAL DESIGN AND INSTALLATION '

10.3.5 Incoming wires shall be connected to one side of the terminal block and outgoing wires
connected to the other side.

10.3.6 A.ll junction points shall be permanently identified, both on the wire and on the terminal
block.

10.4 Instrument Wire and Cable
,

'

10.4.1 Multi-pair cables shall be used for *home runs' from the process area junction boxes to the
control house for the thennocouples, DC alarms and electronic instrument signals.

10.4.2 Single pair cables shall be used between the junction boxes and individual field instruments.

10.4.3 In general,600 volt single conductor wires shall be used on the AC power and DC solenoid
circuits.

10.4.4 Twenty percent spare pairs shall be provided in all multi-pair / triad cables.

10.4.5 All instrument wire shall be premium grade, designed for noise critical application.
.

10.4.6 Single pair instrument and alarm wire shall be No.16 AWG, twisted, stranded copper
conductor, with 90'C PVC insulation, a tinned copper drain wire and overall shield and an
overall PVC jacket. *

11.0 GROUNDING SYSTEM

11.1 General
'4

11.1.1 The grounding system shall be a loop system consisting of driven rods and bare copper '

cables with radial taps to equipment,

a. In general, each process unit shall have its own loop system, except one or more small ,

process units in a small area may be provided with a single loop system.

b. All loop systems shall be physically interconnected by main ground cables, unless
,

otherwise specified.

c. The resistance to ground from any point in the system shall be less than 5 ohms.
>

11.2 Equit, ment to be Grounded

11.2.1 All electrical equipment shall be grounded,

11.3 Groundine Conductors

11.3.1 The conductors from the grounded equipment to the grounding loop shall be no smaller than
No. 2 AWG bare, stranded, annealed copper. A heavier conductor shall be used if the !

setting of the protective device in the circuit serving the particular piece of grounded '

equipment is greater than 600 amperes, as specified in the National Electrical Code.

B:Pli722.BP 16000-14 February 1,1994
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(%
Q l1.4 Connection at Eauipment

,

11.4.1 A grounding conductor shall be attached to each motor, lighting panel, circuit breaker,
pushbutton station, motor starter, etc., by means of a compression lug, cap screw and
lockwasher, (or equal). A hole shall be drilled and tapped for the cap screw into a foot or
webb of the apparatus in such a manner as not to weaken the structure. Under no
circumstances shall the hole be drilled directly into the housing of the apparatus. Bolts or
bolt holes intended for mounting of motors shall not be used for attaching the conductor.

11.4.2 A'l conduit connected to lighting panels, junction boxes, motor starters, or distribution
switchgear shall be connected to grounding conductors by means of ground straps, Crouse-
liinds Type "GC" or equal.

I1.4.3 All cable trays and conduits when properly bonde.J and grounded are considered to be proper ;
return paths for ground fault cmrents of motors.

I1.4.4 Lighting and miscellaneous transformers with 120 volt,240/120 volt, or 208/120 volt
secondaries shall have the neutral solidly grounded on the secondary side.

I1.4.5 Transformer neutrals shall be connected to the grounding system at or near a ground well.

I1.4.6 Motors shall be grounded directly to the ground system and through the cable, cable tray or
conduit system where conduits are metallic.

12.0 CilECKOUT. TESTING AND INSPECTION

t

'. 12.1 Factory inspections and Testing

12.1.1 Electrical equipment such as switchgear, relay and control panels, motor controllers, switch -
racks, power transformers, or large motors and generators shall be inspected by the
Contractor and the Owner for proper materials, workmanship, operation, and compliance . |
with the specifications at the Vendor's plant. This inspection shall include but not be limited
to:

a. Wire check. c

b. Dimensional check.

c. Ilypot or megger test.
,

d. Energized functional test.

12.1.2 The Contractor will be responsible for all testing.

12.2 Field Inspection and Testing

12.2.1 All inspections and tests shall be recorded for future reference.

12.2.2 All equipment and materials shall be inspected immediately after receipt at jobsite for
shipping damage. The inspection shall include but not be limited to the following: -
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' > a. Motors

1. Megger to frame with a 1000 volt DC megger.

2. Rotate shaft (unless bearings are oillubricated).
.

3. Inspect for chips, dents, etc.

4. Energize space heaters (if any) and store in a dry wartn area.

b. 600 Volt Wire, Cable and Instrument Cable

1. Inspect for physical damage.

2. Store in a protected area.

12.2.3 Detailed written checkout procedures for use in the field shall be written in conjunction with
the Owner for each electrical item or system. They shall be written in such a manner that

'

the field personnel may complete them in a step-by-step manner recording pertinent
information on the procedure for future reference. The Owner shall witness all testing.

12.2.4 In general, the checkout shall consist of but not be limited to the following:

a. 600 Volt Power and Control Cables

1. Record and verify wire size and connections.

2. Megger and record insulation recistance values of each phase with a 1000 volt megger.

b. Instrument Wires and Cables

1. Megger wires conductor to conductor, conductor to shield, with a 500 volt megger and.
record.

2. Verify all connections by ringing out all circuits.

3. Release system for instrument loop check.

c. Induction Motors and Control (Below 20 IIP)

1. Megger with a 1000 volt megger and record reading.

2. Verify overload, breaker, and contractor settings and types.

3. Verify control wiring by functional test (motor leads disconnected).

4. Run for rotation (uncoupled).

5. Run uncoupled for one hour and check and record current balance, vibration, bearing l
!

noise, and bearing temperature.
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d. Conduit Systern

1. Check integrity, support, and tightness of connections.

2. Verify that all seals are installed as required.

3. Verify that all drains are installed as required.

4. Check for conformance to specifications, standards, and drawings.

-END OF SECTION-

| !

i

(

|
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,
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600V POWER AND CONTROL CABLE )

O ,

1.0 GENERAL
.

!

1.1 Scope

1.1.1 The specification covers the minimum requirements for single conductor and multiconductor,
600 volt insulated power and control cable. Cable shall conform to this specification unless
written approval is obtained for exceptions. ;

1.1.2 The work included in this section includes furnishing and installing 600 volt insulated power ;

cable and control cable as required for construction of the leak detection systems and pump -

station and related electrical systems. {
;

.L
1.2 Site Conditions ,

1.2.1 Sec construction drawings for location and design of electrical systems.
,

1.2.2 Installation -I
'

a. The cable shall be suitable for installation in heavy industrial plants, either indoors or -

outdoors, where a multiplicity of cable support systems are employed including {
installation in rigid metallic conduit, plastic or fiber conduit, concrete encased duct ' |
systems, cable trench or trough (including tunnel), cable tray or wireway and on aerial i

support systems. The cable shall be suitable for use in a high resistance (5 amperes |
Lmax.) grounded system.
,

1.2.3 Exposure
.

!
La. The cable shall be suitable for installation in petrochemical complexes with exposure to

continuous sunlight and moisture, rain, occasional hydro-carbon, acid and alkali and |

ambient temperature variations between -29'C (-20*F) and 43*C (110*F). The cables i

shall withstand these exposures without loss of cable life or reliability. .

I
'

1.3 Reculations
l

1.3.1 All applicable sections of the latest Standards and Codes listed below are a pan of this j

specification for design, construction and testing unless amended herein. It shall be the j

Contractor's and/or Manufacturer's responsibility become knowledgeable of the requirements :

of these standards and codes and any changes or alterations to the equipment to make it meet {
the requirements of the Standards and Codes shall be at the expense of the Contractor. .j

f

a. ANSI - American National Standards Institute }
i

b. NEMA - National Electrical Manufacturer's Association .;

c. ICEA - Insulated Cable Engineers' Association ;

i

d. ASTM - American Society of Testing Materials
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600V POWER AND CONTROL CABLE ,

,

t

e. UL - Underwriter's Laboratories .,

f. NEC - National Electric Code !

;

1.4 Submittals j

'

1.4.1 ne following information shall be submitted:

Specific listing of any exceptions to those requirements specified.a.
.

b. Features included but not necessarily specified,

c. Complete descriptive data including: ;

1. Weight in pounds per 1000 feet.
|

2. Cable impedance (R, X, Z) in both magnetic and nonmagnetic ducts for each size
and type cable ordered. j

d. The manufacturer's standard " packaging" of reels (i.e., lagging, banding, etc.).
. ;

c. He Contractor shall complete Exhibit 161.00-1. |
:

1.4.2 The following certified information shall be supplied with the contract documents: y

a. All information requested with quotation.
|

b. Detailed description of recommended handling, storage, installation, operation and ,

maintenance procedures.

1.4.3 Refer to Exhibit 16100-11 for Schedule of Submittals.
:

1.5 Ouality Control / Assurance
i

1.5.1 The Contractor shall verify that all wire and cable are of the size, tylx:, and meet the ,

requirements of this specification. ,

!

'
2.0 MATERIALS

}2.1 Copper Conductors

2.1.1 Copper conductors shall be annealed, tacoated or coated copper, in accordance with ASTM- . !,

B 3, with physical and electrical properties conforming to ICEA standards and with Class B ;

concentric layer standing in accordance with ASTM B 8. i

12.1.2 Conductors shall be of the size and type shown on the Drawings.
i
;

-|
1

i
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600V POWER AND CONTROL CABLE j

D |

2.2 Insulation
|

2.2.1 Cross-linked Synthetic ~!hermosetting Polymer ,

;

a. Cross-linked synthetic thermosetting polymer shall meet the requirements of ICEA t

Standards, be suitable for operation at a conductor temperature of 90'C (194*F), pass
,

the UL vertical rack flame test with a 70,000 BTU ribbon burner flame source, and be
classified as type XHHW VW-1,

>

b. The insulation shall be applied directly over the surface of the stranded conductor
forming a homogeneous void free mass, i

c. The insulation shall strip clean from the conductor for makeup of terminations and ;

splices. ;

i

d. The insulation system shall be flame retardant, and moisture, heat, and sunlight resistant.

2.3 Multiconductor Assembly j
.

!

2.3.1 Twin Conductor Cable

a. Twin conductor cable shall be formed by laying two insulated and covered color coded
conductors in a flat parallel lay or fonned by cabling the two conductors in a round
configuration. j

i

2.3.2 Multiple Conductor Cable ;

Multiple conductor cable shall be formed by cabling three or more insulated and covera.
color coded conductors, arranged in color sequence with ground wire (if specified) in a
cylindrical configuration. i

b. The " lay * of the conductors shall be in direction and length to conform with ICEA
standards. ;

Fillers of nonwicking, flame retardant material or dummy conductors shall be used where !c.
necessary to provide a miiform spacing of conductors in a firm, cylindrical shape. j

d. Binders of glass reinforced tape shall be applied over the conductor assembly, if required
to retain its shape while the jacket is being applied. |

$2.3.3 Grounding

Grounding, if specified, shall be of the same conductor material as that us:d for the basica.
conductors. If specified " green insulation," they shall be covered with% same

'

insulation as that used for the basic conductor. If specified ' bare,' the insulation shall
<

be omitted.

B:PII722.BP 16100-3 February 1,1994
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600V POWER AND CONTROL CABLE

O
}:2.4 Jackets

2.4.1 A protective jacket made of flame, sunlight, and moisture resistant polyvinyl chloride
'

materials shall be applied directly and fit tightly over the surface of the flat or round twin
conductor or multiple conductor cylindrical assemble. The jacket shall meet ICEA ;

requirements at a UL rated temperature of 90*C (194*F). ,

2.4.2 he thickness of the cable jacket shall be the nominal values of Section 2.5 and the minimum ,

thickness shall not be less than 90 percent of nominal.
s

2.5 Insulation and Jacket nickness
.

2.5.1 Multiconductor cable shall have overall jac'.et thickness as follows:
M

Diameter Under PVC bcket
Jacket (Inches) Dickness (Mils)

!

0.550 or less 45

0.551 to 0.900 60 _i

i|0.901 to 1.700 80

1.70i to 2.500 110 ;

2.501 or larger 140

2.6 Surface Markinc and Color Codinn

2.6.1 Single Conductor Cable . ,

3

a. De surface of the insulation shall have a durable marking, at intervals not exceeding 24 ;

inches along the entire length, which shall consist of the manufacturer's name,
'

trademark, or other distinctive marking which identifies the organization responsible for j

the product, the wire size in AWG or MCM, the voltage rating (600 volts), and NEC .;
type designation.

>

2.6.2 Multiconductor Cables

a. Individual conductors shall be color coded by ICEA Method 1 or otherwise identified by i

ICEA Method 3. Method 1 is preferred. |

b. The overall jacket shall have white permanent surface printing at regular intervals along
the entire length of the cable giving wire size, number of conductors, voltage rating,
manufacturer's name, cable catalog number, and NEC type designation.

B:Pil722.BP 16100-4 February 1,1994
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r

-( 2.7 Warnine Tarie

2.7.1 Waming tape shall be 6-inches wide, yellow polyethylene not less than 3.5 mil thick with a
minimum break strength of 1500 PSI. Tape shall have black lettering on two lines as
follows:

CAUTION CAUTION CAUTION
BURIED ELECTRICAL LINE BELOW .

,

3.0 INSTALLATION OF WIRE AND CABIE

3.1 Wire and Cable-600V
.

3.1.1 All wiring must be installed in conduit unless otherwise noted. All wire installed
underground shall be rated for direct burial applications.

3.1.2 Pull no wire until the conduit system is completely and thoroughly swabbed. Use inert
pulling compounds approved for the type of jacket material or insulation.

,

3.1.3 In aluminum conduit, install wiring by racans of nylon pulling wire propelled through conduit
by carbon dioxide or compress air. Use of metal fish tapes is prohibited. Do not install bare
copper ground wires in aluminum conduit.

,

3.1.4 Splice #10 and smaller wire with pressure connectors-3M *Scotchlock", Ideal " Wing-Nut,"
Thomas & Betts " Piggy," or Buchanan "B-Caps."

3.1.5 Splice and terminate #8 and larger wire with color keyed compression connector, as
manufactured by Anderson, Bumdy, Ilsoco, or 'Ihomas & Betts.

,

3.1.6 Where splices are made at temperatures below 40*F, all-weather " Scotch No. 88" plastic
electrical tap shall be used in place of " Scotch No. 33+." !

3.1.7 Connect branch circuits per Drawings, and tag by circuit number, in panel gutter. '

,

'

3.1.8 Tag control wire with numbers as shown on the Contract Drawings at all pull boxes, junction
boxes, or other enclosures. Train and lace control wiring with enclosures, and connect with |
suitable crimp terminals.

'

3.1.9 Make all spare wires 1 cabinets or panelboards of adequate length for connection to most I

remote terminal in enclosure. Terminate spare wires with insulating tape, and tag.

3.1.10 Install leak detection control wiring in raceways separate from power cable.

3.2 Undercround Wire and Cable

3.2.1 Underground conduits shall be encased in concrete in accordance with Section 16000 of these
Specifications. Backfill shall be placed to finished grades a specified in Section 02220 of this
Specification.

3.2.2 Construct cable trenches in accordance with Section 02220 of this Specification.

( B:Pil722.BP 16100-5 February 1,1994
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V 3.2.3 Use epoxy filled or rubber-scaled splice kits on all underground splices for leak detection
control cable. Use Raychem WCSM heat shrink splice or Owner-approved equal. Tape
wrap splice with Scotch #33 waterproof tape.

-|
3.2.4 Use Raychem WCSM heat shrink splice on all underground splices for power cables. '

3.3 Shipnine ;

3.1.1 Preparation for shipment shall be in accordance with manufacturer's standards unless
otherwise noted. Manufacturer shall be solely responsible for the adequacy of the preparation
for shipment provisions application, to insure that the wire reaches its designation in ex- I

works condition when handled by commercial carrier system. t

t

3.1.2 When cable is shipped on reels, each reel shall have a waterproof tag (metal or plastic) firmly
4

attached, indicating conductor size, actual length, manufacturer's type, voltage and NEC type _
designation and a reel identification umber. +

3.1.3 Watertight, heat-shrinkable seals shall be applied to the ends of the cable to prevent entrance f
of moisture during transit outdoor storage.

--END OF SECTION--
|

+

;
,

!

!

,

c ;
.
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EXillBIT 16100-1
SCIIEDULE OF SUBMITTALS

t

!

SPECIFICATION :
SECTION AND PARAGRAPil SUBMITTAL TITLE SUBMITTAL SCliEDULF

16100 1.4.la Listing of exceptions Fifteen days prior to use

16100 1.4.2b Features enclosed but not Fifteen days prior to use .

specified

16100 1.4. le Manufacturer's Data Sheet Fifteen days prior to use

i

16100 1.4.2b Exhibit 16100-1 (completely Fifteen days prior to use

filled) |

+

f

O !
I

1

|
P

>

b

&

O !
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LEAK DETECTION INSTRUMENTATION 1

l'' :

SECTION 16500

INDEX .

.

SECTION PAGE ,

t
,

1.0 GENERAL............ ......I.... .. ........ ....................

,

........... 11.1 Scope...... .. ... ............ . . .. ......

1.2 Site Conditions . .........!. ........ . ... ... ........ . ...

1.3 Codes, Regulations and Standards .................... 1 |. ... ... . ..
'

1.4 Submittals . . . . . . ...............I....... ... ...... ...... .
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.32.4 Signal Cable Splice Kits .... .. ..... . . . ....... . .....
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-t
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LEAK DETECTION INSTRUMENTATION '

!l.0 GENERAL
l
i

1.1 Scor>e

1.1.1 Work shall include installation of leak detection instrumentation, connection of annunciators, 1

and all mechanical and electrical bookups require <' o construct the Work.

1.2 Site Conditions
,

1.2.1 Refer to construction drawings for site conditions, location of leak detection points, cable
runs, and location of annunciators.

i
'

1.3 Codes. Reculations and Standards
,

1.3.1 Reference to the following codes, regulations and standards infers equipment and installations
'

shall be in accordance with applicable portions of the latest edition of these publications.

a. National Electrical Code I
i

b. National Electrical Safety Code
!

c. Applicable Local Electrical Codes

1.3.2 Regulations .

a. National Board of Fire Underwriters for Electrical Wiring and Apparatus
g

b. Federal Occupational Safety and llealth Act (OSilA) j

1.3.3 Standards
!

a. IEEE, ANSI, and NEMA for equipment. j

~

b. Standard drawings approved for this project.
,

!

c. Underwriter *s Laboratories (UL).
.

1.3.4 Related Specifications
!

a. Section 16000 - Electrical Design and Installation.
:
i

b. Section 16100 - 600V Power and Control Cable. =

1.3.5 Contract Drawings J

:
'

1.4 Submittals

l.4.1 The following shall be submitted for approval in accordance with the contract documents:

Submit shop drawings for leak detection system sensors and annunciator. Show:a.

- B:Pil722.BP 16500-1 February 1,1994
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1.EAK DETECTION INSTRUMENTATION

- ( '

l. Size, location and mounting method. ,

2. Component layout and configuration.

3. Connections to Owner's electrical supply.

4. Complete wiring diagram showing all controls, components and connections.

b. Submit product data and manufacturer's standard schematic drawings and diagrams for
sensors, relays, and annunciators.

c. Submit As-Built drawings of the leak detection system.
t

1.4.2 Refer to Exhibit 16500-1 for Schedule of Submittals.

1.5 Ouality Control / Assurance

1.5.1 Contractor shall inspect all equipment and instrumentation for damage and operation prior to
installation.

i

1.5.2 Contractor shall verify all field measurements, connections, and hook-ups shown on
Drawings.

1.5.3 Contractor shall protect cable, instrumentation, and related components from damage during ,

constmetion of the Work.

1.5.4 Contractor shall demonstrate to the Owner proper operation of leak detection system in
accordance with the Specifications.

2.0 MATERI Al.S ;

2.1 Icak Detection Electrodes

2.1.1 leak detection electrodes shall be of the style and type shown on the Drawings. Electrodes .i

shall be protected with a plastic molded shield. Electrode material shall be 303 grade
stainless steel. Use Magnetek Type E-lS electrode or Owner-approved equal.

L

2.1.2 Electrode suspension wire shall be of the size and type shown on the Drawings and
compatible with the electrode type to provide a watertight seal'at the connection. Wire shall' j

be single conductor,18 AWG,41 stand copper with 4/64* vinylinsulation. Use Magnetek.
Type SW or equal. ;

1

2.2 Alarm Panels

2.2.1 Alarm panels shall provide combination visual and audible signal alarms. Audible alarms
shall have a minimum decibel rating of 85 db at 10 feet with a manual reset silence switch.

!

2.2.2 Alarm shall be adjusted to activate on a high level condition.

B:Pil722.BP 16500-2 Febmary 1,1994g
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LEAK DETECTION INSTRUMENTATION

.

2.2.3 Alarm panel enclosures shall be type NEMA-12.

2.2.4 Use Magnetek Catalog Number 8040-SClli-II-L1-N12-1500-57 or Owner-approved equal.

2.3 Signal Cable

2.3.1 Signal cable shall be used from the electrode suspension cable terminal to the alarm panel as
shown on the Drawings.

2.3.2 Conductors shall be stranded 16 AWG (7 x 24) copper.

2.3.3 Primary insulation shall be TFN-TFFN. Color coding shall be per ICEA method 1: pairs are
black and white.

2.3.4 Jacket shall be llame-retardant black PVC, moisture resistant, sunlight resistant, rated at
70*C. Jackets shall be marked by the manufacturer suitable for direct burial.

2.3.5 Signal cable shall be two-conductor shielded cable. Use Belden 1069 A or Owner-approved
equal.

2.4 Sinnal Cable Splice Kits

2.4.1 Signal cable splice kits shall be Scotchcast Sinal and Control Cable Inline Splicing Kits,
manufactured by 3-M Company, or Owner-approved equal.

3.0 INSTAI.LATION OF LEAK DETECTION SYSTEM

3.1 General .

3.1.1 The location of the alarm panel and instrumentation connections are approximate as shown on
the drawings. It shall be the Contractor's responsibility to check manufacturer drawings,
shop drawings, sump locations, and other pertinent and related data and information to
determine exact locations and connection requirements. :

3,1.2 No work shall be covered or hidden from view untilit has been checked and approved by the ,

Owner.

3.1.3 Any workmanship or materials not meeting the requirements of the Specifications or
Drawings shall be immediately replaced by the Contractor without cost to the Owner and to |

the satisfaction of the Owner.

3.2 Electrode Installation
.

3.2.. ! Electrode pairs shall be installed in each leak detection sump shown on the Drawings. !

3.2.2 Electrodes shall be secured to the suction pipe with stainless steel hose clamps. Susiension '

cable shall be secured to the suction pipe with nylon wire ties placed every 12-inches, )

3.2.3 Position electrodes on suction pipe as shown on the Drawings.

IB:PH722.BP 16500-3 February 1,1994

-. . ----



.. _ . ._ .

1
- |

!
LEAK DETECTION INSTRUMENTATION |

1

I

'\ |3.3 Signal Cabic
|

3.3.1' Signal cable shall be installed using continuous lengths. No more than one splice per 1000 j
feet of installed signal cable shall be allowed. Signal cable shall be selected and installed
based on manufacturer's recommendations.

3.3.2 Above-ground lengths of signal cable shall be placed in rigid galvanized steel conduits.
2

Separate signal cable conduits shall be used; signal cable shall not be placed in power cable
conduits.

3.3.3 Signal cables shall be placed in the utility trench as indicated on the Drawings. Multiple
signal cable spliced in a common trench shall be bundled using nylon wire ties.

3.4 Splicing
r

3.4.1 Signal cable splices shall be made in Scotchcast Signal and Cable Splice Kits, or Owner-
approved equivalent.

3.4.2 Splice connections shall be made with solderless, insulated butt-connectors of the appropriate
size. Drain wires shall be spliced in the manner as conductors.

3.4.3 The Contractor shall perform continuity tests on each spliced connection and submit results to
the Owner.

3.5 1;sbeling

O
,

3.5.1 Tag all wire, cable, and conduit at each end or termination with suitable tags, printed,
stamped, or engraved with the wire, cable, conduit, or instrument identification number.

3.6 Testina ,.

3.6.1 The Contractor shall test the leak detection system following completion of the work and
demonstrate proper operation to the satisfaction of the Owmer.

3.6.2 Test instrument wires and cables in accordance with Section 16000.

-END OF SECTION--

!

,

?

i

.

'
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EXHIBIT 16500-1
SCHEDULE OF SUBMITTALS

4

SPECIFICATION
SECTION AND PARAGRAPH SUBMITTAL TITLE SUBMITTAL SCHEDULE

-

16500 1.4.1.a Shop Drawings 15 days after award of Contract
.

16500 1.4.1.b Product Data 15 days after award of Contract

16500 1.4.1.c As-Built Drawings At project closcout

:

O. |
<

i

!

|

1

I

.

I
'
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t LOGS OF BORINGS AND WELLS
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4 W -t # ~I TOTAL DEPTH 30' S.W.L. (BGL) orvBORING INMBER _

(' -Bf- E-l{ithologic Description2Sample From 0 to 30
Number Feet

0-1 CRUSHED SMNE FILL

1-3 CLAY; silty, w/ sand, some gravel, brown, moist

3-5 CLAY; silty, sand, some gravel, gray, wet

5-6 CLAY; silty, sand, w/ gravel, gray, wet

6 - 11.5 CLAY TILL; silty, sand, w/ gravel, wet

2 spl t spoon samples 10'-10'7" & 10'7"-1183"

11.5 - 30 CLAY TILL; silty, sand and angular gravel, gray, moist'
collar.s, large gravel w/ depth, wetter w/ depth, occ.

saturated zone

30 BEDROCK; constant grinding w/ bit

gravel from side used to fill well

water IcVel on 5/12 - 24 ft. B70C

,

30' Total Depth (BGL) 30'Piezometer:g Screen 924 #7 pipe

EPW-2s&d 84 37'
BORI!JG NUMBER TOTAL DEPTil _ S.W.L.(BGL)

8/5/81 g- gj - g -g S f of
0 to 37Sample From Lithologic Description

Neber Feet

0- CRUSHED STONE FILL

-3 CLAY; sandy, w/ gravel, brown, rnoist

3-4 CLAY, sandy, w/ gravel, dk. gray, moist

4-6 CLAY; silty, w/ sand, gravel, brown, wet

6 - 13 CLAY; silty, w/some gravel, brown, snottled |

Moist split spoon sample 5-7 '
Actual sample 5'-3" and 5 '11"

Split spoon sample 10-12 '

Actual sample very tight 10'-2" and 10'-10"

10 '-10" and 11 '-6" and 11 ' 6" and 12 '2 "

13 - 30 CLAY SILT; some gravel, tight, gray, moist

30 - 33 CLAY TILL: gravel, orav (wet 32-33 ')
*

33 - 36 GRAVEL & CLAY TILL: gray, wet
'

36 - 37 BEDROCK; weathered layer, sample from bit, dry
con't.

Piezometer:0 Screen Pipe _ _ Total Depth (BGL)

_ wguuuluptgemP

_ _ _ _ _ _ _ __
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V Jr: NUhbLtt s ' *
3= 7.83'

TOTAL DEPTH S.W. L. (BGL)_ d - 41.9 3 ' |BORING 1RJMBER 24-33 g7 54ef '

con't.

_ (2-Bi- E-X {dSample From __t o
;

Number Feet .

i

Redrilled EPW-2 af ter having lef t open borehole since

5/11/81

Redrilled to 38 ft. to clean hole
set 40 f t. galvanized 2-inch casing w/924 stainless

steel screen

Set to rock

Backfilled w/ washed sand to 5 ft. from surface
Grouted from 30 ft. to surface
Set shallow wells 17'2" galvanized casing 924 stainlesu

steel screen - washed
Bentonite from screened area 2 ft. to surface

.

Screen Pipe _ Total Depth (BGL)
Piezometer: 0

6 S.W.L. (BGL) D h 'BORING IRIMBEB N TOTAL DEPTH 23'

8/6/81 (2 -BI- E- 3 h
1* Lithologic Description
r Fee

0-4 CLAY; silty, sandy, some small gravel, brown, damp

4-9 CLAY silty, sandy, small gravel, gray-brown, damp

9 - 21 CLAY; silty, some sand, gravel, gray, moist, increasinir
moisture w/ dept t.

21 - 23 CLAY TILL; w/gt mvel, gray-brown, damp

14.3' DGL to sand pack

natural clay fill to 10'

10' - 1/2 bag bentonite

2' - surface bentonite

x

21.28'23' _ Total Depth (BGL)Piezometer:0 Screen 924 #10 pipe
all s.s. screen added 3' casing



JOB NUVhER 12ms ~."~ ~ ;)'

N6 TOTAL DEPTH 34 * - S.W.L.(BGL) Dry '
BORING'NUMBE51 _

Sample From o to 24 (E-#/ -E - ithologic Description .

Number Feet -

j
,

0-1 CRUSHED S'IVNES; fill and brown clay

1-2 CLAYEY SILT; w/ gravel, brown, moist

2-3 CLAY; silty, w/ gravel, gray, wet

3-5 CLAY; silty, w/oravel, mottled, gray-brown, wet !
!

Split spoon sample 5-7' '
,

Actual sample 5 '4 *-6 ', tight j

Note: Sand pack producing water ,
.

'
Surf ace water through gravel ,

!

5-8 CLAY; gravel, silt, saturated, brown ;

8 - 11 CLAY; silty, gravel, brown, wet

Split spoon sample 10-12' ;

Actual samp1e 10 '-10 '9" and 11'5"-12 '1"

11 - 18 CLAY TILL; silty, w/ gravel, rottled, gray-brown, moist <

'

18 - 29 CLAY TILL; silty gravel, gray, wet, tight

Screen __ Pipe Total Depth (BGL)
Piezometer: 0

<

EW-4 C "'t TOTAL DEPTH S.W.L.(BGL) |
BORING NUMBER

(2 -81- E-4 )
;
?

Sample From _t Lithologic Description .

Number Feet
'

29 - 33 CLAY TILL; extensive gravel, moist, gray, very tight

33 - 34 BEDROCK; weathered limestone ;

t

,

|

1

Om \

Piezometer:0 Screen Pipe Total Depth (BGL)
1

- . _ _ - . _ _
I
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BORING NUMBER EPd F- ThTALDEPTH 53' S.W.L. (BGL)_ nry

(2-81- E-B +Li';h 1 gic DescriptionSample From 0 to 53 t

Neber Feet .

~s .

' O-1 CLAY & CRUSHED S70NE FILL; moist

1-6 CLAY TILL; silty, some gravel, brown, moist

6-7 GRAVEL 5, CLAY TILL; wet, brown

Split spoon sample 6-8'
Actual sample 6'3"-7'1" and 7'1"-7'9"

7 - 11 CLAY TILL; silty, some gravel, brown-gray, moist
'

11 - 13 CLAY TILL; silty, gravel, gray, wet, tight !-

Split spoon sample 11'-11'7" and 11'7"-12 '3"
*

13 - 21 CLAY; silty, little gravel, moist, gray, tight

32 - 53 CLAY TILL; gravel, silty, gray, tight, moist

53 BEDROCK; hole stopped

'
Hole backfilled with bentonite and natural materials:

t

Piezometer:g Screen Pipe Total Depth (BGL)

e
BORING NUMBER TOTAL DEPTH S.W.L.(BGL)

f

1* Lithologic Description
,

'

--

r Fee I

i

;

I

:
-

,

i

:

,

i

i

I

Piezometer:0 Screen Pipe _ Total Depth (BGL) ._

. _.
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18*7d'
BORING NUMBER D TOTAL DEPTH 18' _S.W.L.( )

i

!
Sample From 0 to 18 (,T-81 -8 'l Lithologic Description |
N e er Feet '

00 0-4 CLAY FILL(j
CLAY TILL; sandy, noist, brown, saturated at approx.4 - 18
12 ' w/ increasing sand and gravel

18 REfVSAL; suspect bedrock ,

screened at approx.18-16' ;

sand pack 18-14' ,

native 14-10'
bentonite 10-8'
native 8-3'

bentonite 3-O'

,

Screen 924 #10 _ Pipe 20' Total Depth (BGL) 17.81'
Piezometer:g

41' S.W.L.(BGL) 27.90'
BORING NUMBER TOTAL DEPTHD

'

( A -81-B-2 )

. ']l Lithologic DescriptionS
'

er Fe

0-1 CRUSHED STONE FILL

1-5 CLAY; sandy, w/ silt, angular gravel, red-brown, noist

5-7 GRAVEL & CLAY; saturated, brcr.m

Split spoon sample 5 '-5 ' 8" and 5 ' 8"-6 ' 4 "

7-9 CLAY TILL; sand, silt and gravel, gray, wet
*

9 - 13 CLAY TILL; silty, w/ angular gravel, gray, wet
Split spoon sample 10-12 ' and 10'8"-11'4 "
CLAY TILL; extensive gravel, gray, saturated,13 - 30

*

occasional lenses of soft silty clay

30 - 41 SILT, SAND, CLAY; sone gravel

41 BEDROCK
|
!

$
I

924 #7 40' 37'
Piezometer:G Screen pipe _ Total Depth (BGL)

.



_... ._ _ _ - _ _ . , - -ov. . . . _ , . .

* ''S.W.L. (M -BORING NUMBER @ 8'3 TOTAL DEPTH 49'

Sample From 0 to49 (R-8/-8'{ithologic Description
Number Feet .

0-3 FILL; broken limestone and clay

3-8 CLAY; w/ gravel, brown

8 - 13 CLAY; w/ silt and sand, saturated, grav

13 - 49 CLAY TILL; gray, w/ silty lenses

49 REFUSAL; suspect bedrock

Screen 924 #7 pipe 30' Total Depth (BGL) 47.15'
Piezometer: 0

23'D 0 TOTAL DEPTH S.W.L.(BGL) Dry
BORING IMMBER

2 -81- 2 - 4 ) _

-

_ .
'

1 Lithologic Description
! e Fee

O-4 FILL; sand and clay w/ rocks

4 - 10 CLAY; w/ sand and high gravel, med. organics, dk. brown

moist

10 - 19 CLAY TILL; gray, tight

19 - 23 WEATHERED BROKEN LIMESTONE

23 REFUSAL

screened at approx. 18-16'

sand pack 18-14 '

native 14-10'

bentonite 10-8 '
native 8-3'

bentonite 3-O'

20' 19.28'
Piezometer:0 Screen 924 #191p, Total Depth (BGL)



I

5 /*[ TOTAL DEPTH
or15' S.W.L.(BGL)D

B ) RING IMMBER
!

( A-8/-B-Shgg ggggSample From o to 15
Number Feet .

0-3 CLAY FILL
- )

3 - 15 CLAY sandy, w/ fine gravel, brown, turning gray 9 9'

15 REFUSAL; suspect bedrock

!

.

I

Screen 924 #7 pipe 16' Total Depth (BGL) 14.42'
Piezometer:g

4 BORING IMMBER TOTAL DEPTH S.W. L. (BGL)

Sample From to Lithologic Description ,

Number Feet !

,

|

:
'

,

!

Piezometer:0 Screen Pipe Total Depth (BGL)

.-- _



,g.g- DATE */*/*^ PAGE
"Jiu - Lima Vistron

~

- f, L 3. roc ;

.

oRING NUMBEq __ TOTAL DEPTli 24' S. W. L. (>BGL ) 24.2s' - _ jm-11

(k-61-C-I/ h,mbermple From o to 24 ithologic DescriptionMt
/* j
( _ - _ .

's 0-3 CLAY FILL
--

3-4 SAND CLAY; w/high organics, black

4- 18 CLAY; w/ minor sand, dk. brown, becomes mixed w/ gravel

and increased sand at 12'

18 - 22 UNSORTED GRAVEL; saturated w/high fines, brown

22 - 24 CLAY TILL

24 REFUSAL; suspect bedrock

.

Piezometer:g Screen 924 #7 Pipe 25' Total Depth (BGL) 22.80'.

,- ^; ,'\

,_,) x.L broc''

26' g , y , L , (ggg ) 17. 7 6 '
_BORING NUMBER w712 T AL DEPTH

(2-BI-C-2
Sample From o to 26 Lithologic Description

.

Neber Feet

0- 4 FILL

4 - 20 CLAY; sandy, w/ gravel, brown

20 - 23 GRAVEL; unsorted, w/high fines

23 - 26 CLAY TILL; gray, tight

23 REFUSAL; suspect bedrock

_

O

\.

1

Piezometer:0 Screen 924 17 Pipe 25' Total Depth (BGL) 23.65'
!



g 33 yg,3--g 370 - Lima Vistron DATE 5/12/81 PAGE |
!

EORING IM4BER Tw-4 (cont.L TOTAL DEPTH S.W.L.(BGL)

Sample From _t Lithologic Description
- Nuraber rcet

29 - 33 [ CLAY TILL; heavy gravel, moist, gray. , v. tight i

33 - [ atonoCK; weathered limestone

/

.

:

i

i

Piezometer:g Screen Pipe Total Depth (BGL)

_

--

, ..

BORING IRIMBER Tw - 5 - TOTAL DEPTH 47' S.W.L.(BGL)
( .1 -8/- C - 3)

3 *P1 to 47 Lithologic Description
er Fee

,

1 0-1-2 CLAY, till, silty, w/ gravel, grav, moist

2 2-3 CLAY; till, silty, w/ gravel, green, moist

3 3-5 CLAY Till, silt, w/ gravel, green / gray, moist -

Split Spoon Sample 5 - S '7"

4 6 - 10 CLAY; till, silt, mottled , reddish gray, moist,w/ gravel

5 10 - 13 GRAVEL; med.-coarse, angular, rounded, moist

6 13 - 15 CLAY; till, silty, mottled, w/ angular gravel, yellowish ,

gray, moist

Split Spoon Sample 10'4" - 17'0"
r

7 15 - 19 GRAVEL; w/ sand & silt, some clay, sat., @ 17', brown

8 19 - 30 SAND; sat., w/ gravel, silty, gray, slight clay

9 30 - 47 SILT, sand; w/large gravel, sat. , gray hole stopped 0
47', bedrock

Piezometer:G Screen 924 #10 Pipe 40' .__ Total Depth (BGL) 39'

SCREENED 37 - 39'



-
--

. , , . _,_ _ _ _
. -.

,

30 09'
guMBER TW-13 TOTAL DEPTI{ 49' S.W. L. (BCth )

,g

l
From o to 49

ASP e 1,ithologic Description
S,pber Feet

.

>

0-3 FILL; broken limestone and clay

3-8 CLAY; w/ gravel, brown

'
8 - 13 CLAY; w/ silt and sand, saturated, gray

'

13 - 49 CLAY TILL; gray, w/ silty lenes

49 REFUSAL; suspcct bedrock
_.

.__
-

.

Piezometer:g Screen 924 17 Pipe 50' Total Depth (BGL) 47.15'

\,

f f f_

BToC,' V \
BOR1NG IRetBER TOTet DEPTH S. W. L. (80th) 29.23'53'"~ 14

(A-BI-C-4)
s -

Sample From 0 to 53 Lithologic Description .

Number Feet
1

0-3 FILL; clay w/ gravel, red-brown

I
3 - 13 CLAY; sandy w/ gravel, brown

|

13 - 20 GRAVEL; med.-coarse, w/ sand and high fines, brown, |
saturated

20 - 53 CLAY TILL; w/ occasional silty lenes

53 REFUSAL ,

1

i

_. )

%I

-

~l
.

Piezometer:0 Screen 924 e7 Pipe 50' _ Total Depth (BGL) 48.72'



294t,

t.OG OF BORING NO. 1 [ / -8% ~ I.)

EXISTING DEEP VELL POND DIKE - VISTRON CORPORATION - LIMA, OHIO

4
BORING LOCATION:

As shown on boring location plan DATE STARTED: 8-18-82

864.2' DATE COMPLETED: 8-18-82SURFACE ELEVATION:

$YmATUM oESCRIPTION OF MATERi AL SAMPLE eLoW5 PER "N" 5 LOWS
NO. 6 SAMPLF 6" ON /F T. O R
TYPE oEPTH S AMPLER CORE REC

0.0' (FILL) Crushed stone
0.5' (FILL) Very stiff gray silt and 1A 1.0- 2.5 9-10-13 23-

. _ _ clay, some sand, trace of gravel,
3.0' moist

(FILL) Very stiff brow;. and gray 2A 3.5- 5.0 7- 9-15 24~

~, silt, some clay, some sand, traces
of gravel and organic material,
* '"U7.0' 3A 6.0- 7.5 8-12-24 35~

(FILL) Hard black and brown silt,
~

8.5' some clay, some sand, trace of 4A 8.5-10.0 12-19-35 54
-

' gravel, moist-

O' Hard brown silt and clay, some
sand, trace of gravel, moist SA 11.0-12.5 12-16-24 40_.

b 6A 13.5-15.0 12-19-30 49Q]
15' f

- 16.5 16.0-17.5 10-13-21 34
Hard gray clay, some silt, some-

sand, trace of gravel, moist
_

(Becomes very stif f at 18.5') 8A 18.5-20.0 3-11-12 23
.,

-20'

JL.
1C 20.5-22.5 24"

__

(Becomes hard at 23.5') d i~ -

9A 23.5-25.0 12-15-20 35 -1y
'

.] _.

(Becomes very stiff at 28.5') A 28.5-30.0 6-10-17 27
-

0' |

a

WATER OBSERVATIONS TYPE SAMPLER:
METHOD: Hollow Auger

None _.X__. A. sPLiv spoon
iNiT ALocPTH:

BC and RF NmTECHNICI AN:
c ,,,L,,,,, ,,,,g, ,,

X c. swEtev m eEme NO. DE"" ^" E a: ", s.

33945 (11)
# BOWSER - MORNER

TESTING LA DOR ATORIE.S. INC.

Ils .

III-1

'
- . .. .

- - - - - . - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



I 29. z3 !

LOG OF DORING NO. 1 - continued [/-82,-l)
EXISTING DEEP LIELL POND DIKE - VISTRON CORPORATION - LIMA, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 8 18-82

*

SURFACE ELEVATION: 864.2' DATE COMPLETED: 8-18-82

STMATUu oESCRIPTION OF MAf rRI AL SAMPLE eLoWS PE R "N" 5 L OWS

l-
No & SAMPLE s" ON /F T. O A .
TYPE o(PTN SAMPLER CORE MEC.

30'

-
-

-

33.7'~

11A 33.5-34.0 100/5" 100+
''Y "*' ' * " " " E'"Y * * "

35'
silt, traces of gravel and cobbles,
moist-

-

- 12A 38.5-38.6 100/1" 100+
- Bottom of boring at 38.6'

8 5
I. -

-

-

esque

__

-

_.

-

1 -

-

-

--

-

ME rHoo: Hollow Auger WATER onSERVATIONS TYPE SAMPLER:

""'' '""' ^* " " ' ' * * " "
T ECHNICI AN: BC and RF

couPLETioN oEPTHt NOne s.
X#8"02 33945 (j l) oEPTw arTEar u ns. c. sNELev iust

# BOWSER - MORNER l
TESTING LA DOR ATORIE.S. INC.

i

GlS
!III-2

I

__ _ _



'

2948/
( / - $ 2, -J.)t.oo oF BORING NO. 2

EXISTING DEEP WELL POND DIKE - VISTRON CORPORATION - LIMA, OHIO

DORING LOCATION: As shown on boring location plan DATE STARTED: 8-10-82

SURFACE ELEVATION: 863.8' D ATE COMPLETE 0: 8-10-82

STMATUM OESCRIPTION OF MATERI AL $ AMPLE SLOWS PE R "N" S LOWS

1
NO & S AMPLE 4" ON /P T. O R
TYPE DEPTH S AMP LE R CORE MEC.

n,0* (FILL) Crushed stone
--

0.5 (FILL) Gray and brown clay, some 1A 1.0- 2.5 5- 6- 7 13silt, some sand, trace of gravel,-

_ moist
(Becomes very stiff at 3.5')

2A 3.5- 5.0 8- 9-11 20

6.0'
~ (FILL) Medium dense brown and gray

3A 6.0- 7.5 6- 7-15 22
- sand and silt, trace of clay, mosit
- (With silty clay and some organic
- material at 8.0') IC 8.0-10.0 24"
10'.

11.0'
~ Hard brown silt and clay, some sand, 4A 11.0-12.5 16-19-23 42

8
_15'

trace of gravel, moist
(Becomes very stiff at 13.5')

_- SA 13.5-15.0 7- 6-15 21

_ (Becomes hard at 16.0')
6A 16.0-17.5 15-18-23 41

_

_ g19.0' 18.5-20.0 6- 9-11 20
~

20' Very stif f gray clay, some silt,
some sand, trace of gravel, moist

8A 21.0-22.5 7- 7- 9 16~

-

-

I

9A 23.5-25.0 6- 7- 9 16IS,l

1

1-

i
'

_

- 10A 28.5-30.0 7-11-13 24

Rntrom of horine at 30.0'

uETHoo: Hollow Auger WATEn OasERVATIONS TYPE SAMPLER:

10.0' X A. sPuf spoon'N''''' DE'TH:
TECHNICI AN: BC and RF

COUPLET 4oN OEPTH: NOQt ,,

X
ms No.: 33945 (j1) og,,s,,,,,, n o s. c, ,,,,,,yo,,

.
-

BOWSER - MORNER
TESTINC tA BOR ATORIE.S. INC.

08' III_3

-- __- -



I b*1Ar
LOG OF BORitsG NO. 3 [/-82-8)

EXISTINC DEEP VELL POND DIKE - VIS % 0N CORPORATION - LIMA, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 8-19-82

SURFACE ELEVATION: 864.2' DATE COMPLETED: 8-19-82

$TRATuu OESCRIPTION OF MATERIAL SAMPLE SLOWS PE R "N" 5 LOWS
N O. & 5 AuPL E 6" ON /F T. O R

TYPE o(PTH SAuPLEM CORE rec.

0.0' (FILL) Crushed stone
0.5' (FILL) Medium stif f brown and gray 1A 1.0- 2.5 11- 8-18 19

_
f

_
clay and silt, some sand, trace of

-

gravel, moist '

- 2A 3.5- 5. 0 5- 7- 9 16

1'_
~

6.0'
(FILL) Medium stiff brown and gray 3A 6.0- 7.5 2- 4- 6 10

~ slightly organic silt, some clay,
- some sand, moist

4A 8.5-10.0 6-10-12 22
i~0 '

- 11.5'
- Hard brown and gray clay and silt, 1C 11.5-13.5 15"

some sand, trace of gravel, moist-

- SA 13.5-15.0 11-18-19 37

15'
,

6A 16.0-17.5 17-24-27 51_

-

-

18.5-20.0 10-18-22 40
70,19.7'-

- Hard gray clay, some silt, some

- sand, trace of gravel, moist 8A 21.0-22.5 8-12-19 31-

__

-

9A 23.5-25.0 8-11-21 32
--

2.5 * -

__

_
10A 28.5-30.0 11-13-15 28

_

-
.

Bottom of boring at 30.0'
TYPE SAMPLER:

utTHoo: Hollow Auger WATER oestRVATIONS
^~ ' " ' ' * * " "'"'''#' ""*'

YtcHNic AN: BC and RF None ,,
COUPLET ow otPTw:

X c. sucLev TusE"8" " 33945 (jl) ocPTs APwen: uns.
.

BOWSER - MORNER
TESTING LAisol * Tr's s't. INC.

sis

III-5

- _ -. _ _ _ - .__



I n.zs
LOG OF BORING NO. 4 [/-8),-Y)

| EXISTING DEEP WELL POND DIKE - VISTRON CORPORATION - LIMA, OHIO

|

BORING LOCATION: As shown on boring location plan DATE STARTED: 8-19-82 )

SURFACE ELEVATION: 864.2' DATE COMPLETED: 8-19-82

STR ATUM OESCRIPTION OF MATERIAL SAus.C| stom rER "N" s LOWS

I NO. * SAMPLE 6" ON /F T. o A
TYPE DEPTH S AuPL E A coAE MEC

0.0' (FILL) Crushed stone
3

*

_ (FILL) Stiff brown clay, some silt,

_
some sand, trace of gravel, moist 1A 1.0- 2.5 3- 3- 8 11

- (Becomes inedium stif f at 3.5')
_ 2A 3.5- 5.0 4- 4- 6 10
5'

- (Becomes very stif f at 6.0')
3A 6.0- 7.5 5-11-12 23

-

7.5'
-- 8.5' Medium stif f black organic clay and
- \ sile, some sand, moist

4A 8.5-10.0 6- 7-11 18in Stif f brown clay, some silt, some
11|O' sand, moist

Very stif f brown silt and clay, some SA 11.0-12.5 6- 7-18 25|g sand, trace of gravel, moist

] (Becomes hard at 13.5') 6A 13.5-15.0 11-20-24 44
15'_-

-

__ 7A 16.0-17.5 10-18-22 40
-

~

20' 8A 18.5-20.0 8-15-18 33-

_ (With moist gray silt and sand layer .

_ at 21.0') 9A 21.0-22.5 10-25-17 32

-- 23.5'
- Very stiff brown and gray clay,

10A 23.5-25.0 11-13-15 2825' some silt, some sand, trace of

-

gravel, moist

_ 27.0' g3]
~

Very stiff gray clay, some silt,
trace of sand, moist 11A 28.5-30.0 8- 9-11 20

TO'

ME THoo: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER:

'" " ' " * ' "- '"#** *TEcHNec:Au- BC and RF None
- COUPLE TeoN O(PTH: s.

#" ~*
33945 (jl) DEPTH a*TE a: H as. c. SwtLevTusE

BOWSER - MORNER
TESTING t.A BOR ATORIES. INC.

' * '
III-7

|
'

..

. _ _ _ _ _ _ _ _ ___ _________ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -



/ - E Z '| A$* N \

l

LOG OF BORING NO. 4 - continued

EXISTING DEEP WELL POND DIKE - VISTRON CORPORATION - LIMA, OHIO
,

i

l
BORING LOCATION: As shown on boring location plan DATE STARTED: g-19-82

!

SURFACE ELEVATION: 864.2' DATE COidPLETED: 8-19-82

STRATOM DESCRIPTION OF MATERIAL $ AMPLE SLOMPER "N" S LOWS
N O. & SAMPLE 4" O N /F Y. O R
TYPE DEPTH 5AMPLEM CORE REC

30'

.--

-

] (Becomes hard at 33.5')
12A 33.5-35.0 8-18-36 5435';

-

| 37.0'
_

N Hard gray silt and sand, traces
_

of gravel and clay, moist

13A 39.0-40.0 50- 62 112
_

Bottom of boring at 40.0'
.

8 E
'

_

_

E .

-

Y

I -

---

. -

--.

-

_

!
_

METHOD: Hollow Auger WATE R OBSERVATIONS TYPE SAMPLER:I '"' ' L $"" "TtcNNecIAN: BC and RF
' ' "

COMPLE T80N DEPTH: I4One g,
ma No.:

33945 (11) oEers PTE n: eas. c. sattevTusE

- BOWSER - MORNER
YEsTING LA BOR ATORIES. INC.

85

III-8
1

_ ._

|



30 l4

LOG OF BORING NO. C-5 T -f 2 -C5'
'

WELL INSTALLATION - VISTRON CORPORATION - LDIA, OHIOr
(

i

9-1-82 |
DATE STARTED:

DORING LOCATION: As shown on boring location plan

$URFACE ELEVATION: 846.5' OATE COMPLETED: 9-3-82

SAMPLE eloWs PE R N"8 Lows"

oESCRIPTION OF SAATERI AL wo. a sAurts e" on iP r. on
sf 84 ATUM

TYPE oEPTH SAMPLEM CORE MEC.

0_. 0 '
(FILL) Brown sand and gravel, moist

1.5'~

Bro.:n silt, some sand, trace of-

gravel, moist-

4.0'
5' Brown silt, some clay, some sand,_

trace of gravel, moist
__

_

_ 8.0'
_

Brown sand and gravel, some silt, vet
10'

-

_ 12. 0'
k. _

Gray clay, some silt, some sand,
trace of gravel, moist

_

D_' _
_

__

--
-

TD' (With trace of cobbles from 19.5 to
-

50.0')'

-

-

. _

'
_

25'
- -

a -

-

*
3o,

.

TYM EAMPLER3WATER oestRvArious' ME T Hoo: Ifollow Auger
.0' G&d A. sPter sem

swif At cerw:* 7 os e. ,

t t cHNict AN: BK and CL couettfion eerfw:
4 24.0 ,,,,7 # __

c, ,,,,,yyy,,
otow Anan:\ """ ''

33954 (1j); BOWSER - MORNER
TESTING LA80RATORIEA poc.

r

b X-27.III-2
.



- _. _ _

!

hM
LOG OF BORING NO.

C-5 - continued 2,-73 - C5'
'

WELL INSTALLATION - VISTRON CORPORATION - LIMA, OHIO

D ATE STARTED: 9-1-82
As shown on boring location plan |BORING LOCATION:

9~3~02
846.5 O ATE COMPLETEO:

$URF ACE ELEVATION:'

s AuPLE sLowsPER N stovie~

otsCalPTtofd oF MATERIAL wo. a sAutte e on nr.on
! st n at uu
) TYPE DEPTH SAuPLEn CORE REC.

!

30'
(Apparent rock at 30.5')~

;
s

_
,

__

35,
-

_ I
_

_

_

40'

__.

O :
.

,

_
,
,

.

1

_

~

__

;O' (Auger refusal at 50.5') '

._
Bottom of boring at 50.5'

_

__

l _

1
-

_

_

I
_._

Tvrt SAMPLER:
llollow Auger wAven oastavATiows

ut Twoo: 8.0'(heavv)_ X__ A. SPUT spoon

1 inattaL otPTw:

,
TECHN'CI AN: BK and CL 7.0' S.

COMPLETION CEPTHr
2 4. 0_ ,,,,7 . C c. seatsyvues

* * " * 33954 (jl) ocPru Atrea:'

BOWSER - MORNER
TT.311NG LAsORATORIE.S. p*C.

.|

I
X-27.III-3

f
_ _ _ _ . _



_ _ _

.
-

| 30 21
.

LOG OF BORING NO. C-6 g - 7 2. - c 6
|

' WELL INSTALLATION - VISTRON CORPORATION- LIMA, OHIO -

1 I9-3-82DATE STARTED:
BORING LOCATION:

As shown on boring location plan
9- -82

I 850.5' D ATE COMPLETED:
$URF ACE ELEVATION: i

SLOWS PER %" SLOWS ,

$ AMPLE

i oESCRIPTION OF MATERI AL NO. 4 SAMPLE 8" ON /f T. O R
ST ft ATUM

TYPE oEPTH SAMPLER CO AE REC.

0.0' (FILL) Brown silt, some sand, some
| 1.0' rravel, moist
3, _ Brown silt, some sand, traces of

- clay and gravel, moist
| -

4.0's

''5 Brown clay, some silt, some sand,
trace of gravel, moist

I
_

(With 6" brown sand seams from 8')_

|
_

10' i

~

_ 12.0'O: - trace of gravel, moist
Gray clay, some silt, some sand,

_

15'
_

-

l ,

-

3'

I -

22.0'-

Gray clay, some silt, some sand,~

- some gravel, moist ,

- 25' (With some cobbles from 25.0') ,

I
-

-

I
_

I
_

30'

TvrtEAnnetta:
Hollow Auger WATrn ossenvArnous

Me Tsoo: ' "
'"' ' '" ~~

T E CHNICI A N: BK and CL S.
CouPLETsON o(PTHt _

C. SHELSY TUSE
H R S.**"0" 33954 (jl) oCPTH AFTER:'

BOWSER - MORNER
Tr. STING LA DOR ATORItS. INC.

X-27.III-4

I
l



,

30.tk ,
,

LOG OF BORING NO. -C-6 - continued 7 ~ E1"O

O WELL INSTALLATION - VISTRON CORPORATION - LIMA, OHIO _
)

u
:
'

DATE STARTED: 9-3-82
BORING t.OCATION:

As shown on boring location plan
.

850.5' DATE COMPLETED: 9-7-82 !

SURF ACE ELEVATION: !

SAMPLE SLOWS PE R "N"9LOwe '.

OESCRIPTION OF MATERI AL NO. & S AMPLE 6"04 /P Y. OR

:fST R A T uu
TYPE oEPTH S AMPLER CORERec.
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[ (Apparent rock at 52.0') (
Bottom Of boring at 52.5',
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l
TYM 5 AMPLER: .;

W ATER OSSERVATIONS
l- METwoo: Hollow Auger

* "''' '''"'
- A ** * * * "

*

I
S.T E cHNicl AN: BK and CL CouPLETeoN DEPTMt
c, swetovvues

Has.oEPtw ArrEn:
~ #*" ''

33954 01)
BOWSER -- MORNER
TESTINO LA'pORATORIEA INC.

! X-27.III-5
i

_ . _ . _ _ . _
.
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LOG OF BORING NO. C-7 2. - f1 ~ C 7
~'%

(d WELL INSTALLATION - VISTRON CORPORATION- LIMA, OHIO'

As shown on boring location plan DATE STARTED: 9-7-82
BORING LOCATION:

9-10-82
836.0' OATE COMPLETED:

SURF ACE ELEVATION:

BLOWS PE R N* Slows"

s AuPLE
otSCRIPTION OF MAff Rf At No. a sAuPLE s ou u r. O R

STRATuu
TYPE DEPTM SAMPLER CORE REC.

0.0' (FILL) Crushed stone
_

l.0'
Brown silt, some clay, some sand,

- trace of gravel, moist
- (Becomes wet at 3.5')
-

3.0,.

Gray clay, some silt, some sand,'-

trace of gravel, moist-

.__

_

_

10'
(With limestone fragments from
11. 0 t o 21. 0 ' )-

\ j
-

-

T5'
_

-

.

-

_20'
-

21.0'
Gray silt, some sand, some clay,-~

- traces of gravel and cobbles,
- moist

25'

__

,
_

_

9

_30'
i

TYPE EAMPLER:Hollov Auger WATER onstavArtowsutTHoo:
"' * * * * *

' ' ' " ' ' ""*'

technic AN: BK and SS 20,2' ,,
COuPLETlON DEPTH.

33954 (jl) .5_u,,.20.0' - c. satter russ
sos No.: o c, ,, ,, , c . ,*

3. 5 ' (med f um) ; 21. 0 ' (med f um) ; 30. 0' (h eavy) BOWSER - MORNER
*

TESTING LADORATORIES. INC.
,cy gcy g'

.

X-27.III-6 .
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LOG OF BORING NO. C-7 - continued 2 -82-C 7
'

VELL INSTALIATION - VISTRON CORPORATION -LIMA, OHIO

9-7-82
BORING LOCATION:

As shown on boring location plan DATE STARTED:

836.0' OATE COMPLETED: 9-10-82
suarACE ELEVATION:

S AMPLE SLOWS PE R "N" SLOWS
OtSCRIPTioN OF MATERIALS t 8e A T U u NO, & SAMPLE 4" ON /F T. O R

TYPE DEPTH SAMPLtR CO A t R E C.

30'

_

. _ .

-

35'
36.0'

~ Gray clay, some silt, some sand,
- traces of cobbles and gravel, moist
_

_

40'
__

l'-
-

_45'

._

_

*

_

30'

_

_

_

_55'

_

_

-

TO'

Tvrt SAMPLER:Hollow Atiger WATER oestRVATionsMcTHOD: *
!"' "*

' " ' ' ' ' "*'
^ T ccHNiciaN: LK and SS 20.2 ,,

coMPteriou otPTH:
.5 20.0' , ,,

|"*"" 33954 (jl) otPinaeveR ,,
f

0
3. 5' (med ium) ; 21.O' (mediu:n); 30.0' (heavy) $ , ,y

* i

X-27,III-7 ;

:

- - - - ._-__-_---_-__________-_____________i
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LOG OF BORING NO. C-7 - continued 2 - 8 f - C 7 ,

!

WELL INSTALLATION - VISTRON CORPORATION - LIMA, 01110 i
-

<

1N./
l

BORING LOCATION: As shown on boring location plan DATE STARTED: 9-7-82 |

|

SURFACE ELEVATION: 836.0' DATE COMPLETED:- 9-10-82

ST R A TUu OLSCRIPTION OF MATERIAL S AMPL E BLOWS PE R "N" B LOWS
NO. & SAMPLE 6" ON /F T. O R
TYPE DEPTH S AMPLE 84 CO R E R E C,

60'

.-

_

_

33'
!
_

.m
-

70' (Apparent rock and auger refusal
at 70.0')

~ Bottom of boring at 70.0'
__

w

w

__

-_.

__

i
__

_

__

-
.

ii
~ f

i
,

_._

__

__

METHOD: 110110w Auger WATER OBSERVATIONS TYPE SAMPLER:

|
*

8AL EMH' A. LPLIT spoon
T ECHNICI AN: BR and gg 20*9'

COMPLETION DEPTH- O. |
'

1: .5 M. ? '
|( ) 33954 (jl) at,Tu ,ryco g n, c. ssELav TueE

| I

* 3.5'(medium); 21.0'(medium); 30.0'(heavy) BOWSER - MORNER j ii
TESTING L A BOR ATORIES,1NC. I ! ,

X-27.III-8 |
:



1,

.

JOB NUMBER 0300-209 DATE 5-17-84 PAGE |
\

BORING NUMBER A-1 TOTAL DEPTH 18.5' E.W.L.(BGL) 3.5'
.

h" | Sample From 0 to18.5' {p_g f.} Lithologic Description ..

Number Feg -

0. 0 ' - 1. 0 ' Clay w/ crushcri line rock as fill
1.0' - 3.0' * Fill: Clay, w/ med.-coarse gravel, hrn. , noist g4

rot cohesive. k,

3. ' - 8.5' * Sand med.-coarse w/ clay; w/ gravel, fitxMted. , y4
brn., saturated w/ chunks of grey clay. gm

8.5' - 18.5' Till; clay w/ med.-coarr,e gravel; grey, noist, |k
'

verytightsaturated0d.5'
* S.L. claims this entire area is fill to an g

unknown but extensive area.
Piezometer: O Screen Pipe Total Depth (BGL) ]

y

3.0'8.5' S.W.L(BGL) jBORkNGNUMBER A-2 _ TOTAL DEPTH
,

Sr.mple From o to8.5' [g9-g-/] Lithologic Description %
Nurmber Feet 4

0.0' - 0.5' Clay w/ crushed lime rock fill.

0.5' - 8.5' * Clay w/ ned.-coarse gravel, brn, noist, not y
cohesive, sand as the major comonent, y
med.-coarse angular, saturated 0 3.0 |()

I (
l
O

k

Piezometer: O Screen Pipe Total Depth (BGL)

BORING NUMBER A-3 - TOTAL DEPTH 8.5 S.W.L.(BGL) 3.0'

k'
Sample From 0 to 8.5' (g1-#-3) Lithologic Description
Number Feet

I0. 0' - 7. 5' * Clay w/ mod.-ooarse well rounded gravel, brn. ,
noist, not cohesive.

7. 5' - 8. 5' Till, clay w/ med.-ccarse well murda3 gravel, gi
9grey, noist. 4''

:
..%

Sfm

'\_) I * '.
.|,

i

Pierometer: 0 Screen Pipe Total Depth (BGL) i

;
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5-17-840300-209 DA'IE PAGE' JOB NUMBER

'

BORING NUMBER 81- A-4 TOTAL DEPTH 18.5' S.W.L.(BGL)' 3.0' .. j

bam 02 9 gg.pf Lithologic Description
,

0.0' - 1.0' Clay, brn., nottled grey; noist, tot cohesive.

1.0' - 4.0' Sand & gravel, w/ clay, noist, brn. % 1

' 4.0' - 7. 5' Sard & gravel; w/ clay; saturata3, . brn.

7.5' - 8.5' Sand ned.-coarse gravel, fine-med, saturated. f
1

'

8.5' - 18.5' Till: clay w/ gravel nod.-coarse, grey, noist, d'
w/ lenticular strirygers of fine-nod., saturated | !

gravelf (Natural gravel pack, sealed w/ bentonite- h '

slurry & dry bentonite a surface.)
2" x 20' g ;

Piezometer: O Screen 924-f 7 Pipe Galv. Total Depth (BGL) * 18.5' :!
td '

BORING NUMBERS 4- A-5 TOTAL DEPTH 18.5' S.W.L(BGL) 4.0' 4
h) -

p FI'o 08 9 .g.h Lithc1'ogic Description '

f

0.0' - 3.0' W/ crushed line rock; clay w/ ned.-coarse gravel, Q ,

I
brn w/ grey chunks, not cohesive, crey chunks .,

1 iare cohesive. -

. 1 T
' N 1

3. 0' - 12. 5' Clay w/ ned.-coarse gravel; brn., nottled greyi y .1

| rot cohesive. | g-

12.5' - 16.0' Till; clay w/ ned.-coarse gravel, grey, noist, |
.

icohesive.
l

16.0' - 18.5' Till; as above, Ianinated w/ intervals' of clean 3 ,

line-coarse gravel. (Natural gravel pack, sealed w/-
2"x20'rdiv.gtgpgug)dgptonyttgPiezometer: O Screen 924-f7 pipe

BORING HUMBERB1-A-6 TOTAL DEPTH 18.5' S.W.L.(BGL) 4.0' ;

g4-g-g)I Lithologic Description 1Sample From 0 to 18.5'
-

Number Felif
0.0' - 3.0' clay w/ ned.-coarse sard; brn., noist, rot mbe 1 y

k w .)sive.

3.0' - 13.0' clay w/ sard ned.-coarse: gravel fine-coarse, i

R:w
brn., saturated, not cohesive. I

W
13.0' - 16.0' Sand, ned.-coarse, gravel fine-coarse, w/ clay, .. g

k !brn, rot cohesive.

O, 16.0' - 18.5' Till, clay w/ gravel, nod.-coarse, grey, noist,
very tight. (Natural gravel pack sealed w/ |

bentonite slurry & dry bentonite @ surface)
Piezameter: 0 screen 924-f 7 Pipe 2" x 20' Total Depth (BGL) 18.5' q

Galv. |
1

-. . ._, . ._
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5-18-840300-209 DATE PAGEJOB NUMBER
24.0' 13.4'A-7-0 TOTAL DEPTH S.W.L.(BGL)BORING NUMBER.

;m
Fr t o_ gy-M.7- p Lithologic Descriptiong

0.0' - 0.5' Clay: Brn, noist

0.5' - 8.0' Clay: Grey; noist

8.0' - 13.0' Till:- Clay, clay w/ ned.-coarse gravel & small
cobbles, grey, noist.

13.0' - 18.0' Till; clay w/ said ned.-coarse & gravel fincMned.,
grey, saturated. |

'

18.0' - 24.0' Till; clay w/ gravel fine-coarse & scxre coarse
sand, grey, saturate 3.

24.0' - ? Bedrock: Peported as dolonite in this area.
Piezometer: O Screen 924-#7 Pipe 2 x 20' Total Depth (BGL) 21.0'

14' S.W.L(BGL)BOY 1NG NUMBER̂-7-S TOTAL DEPTH

h] #f[g -- O U A ~ 7~ Lithologic Description

0.0' - 0.5' Clay; brn, noist

0. 5 ' - 8. 0 ' Clay; grey, noist

8.0' - 14.0' Till; clay w/ ned.-coarse gravel & small cobbles,
grey, noist.

|
50# + 4Cr4 gravel pack; sealed w/ bentonite

slurry & dry bentonite @ surface.

Piezometer: O Screen 924-47 Pipe 2" x 12' Gal. Total Depth (BGL) 11.5'

BORING NUMBER A-7-B TOTAL DEPTH 24.0' S.W.L.(BGL)
A-7-B pga.15' fmn AH

Sacple From 0 to 24'
Number fee ~~ (9'l-A-7.g} Lithologic Description

I

0.0' - 0.5' Clay: brn, noist

0.5' - 7.5' Clay: grey, noist

7.5' - 12.0' Till: Clay w/ ned.-coarse gravel & small cobbles,
!

grey, noist."

12.0' - 18.0' Till: Clay w/ sand fine-cnarse & coarse gravel:
[grey, saturatal.

' !

18.0' - 24.0' Till: Clay w/ gravel fine-ccarse & same coarse ,

t sard, grey, saturated.
24.0' - Dedrock: reported as dolanite in thigar 3 . : cal - w<

*

Piezometer: O Screen Pipe Total Depth (BGL) erb n1

e suriace
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5-18-84 PAGE0300-209

JOB NUIGER DATE
I44.5' E.W.L.(BGL)

-

JM TOTAL DEPTH
. BORING NUMBER

Fr to_ By-C- BD Lithologic Description
Sa]

0.0' - 3.0' Fill: clay w/ gravel ned.-coarse & + 1 " crusixxl
linestone, brn. , noist.

3.0' - 11.0' Fill (?) : clay w/ gravel med.-coarse, brn, noist.

11.0' - 14.5' Clay w/ fine-med. gravel, brn., saturatcd, rounded

gravel.

[3 [:les 14.5' - 30.0' Till (?), clay w/ nod.-coarse gravel; grey, sat. |

Pasier dr]q. 30.0' - 38.0' Till(?) , clay w/ ' fine-med. grv1; grey, sat. .

38.0' - 44.5' Clay w/ med.-cmrse sand; mod. grvl, grey, sat.
44.5' - ? Bedrock: Reported as dolcrnite in this area. ***See below

Piezometer: O Screen 924-#7 Pipe 2' x 40' Total Depth (BGL) 39.0'

N TOTAL, DEPTH 19.0' S.W.L(BGL)BORING NUMBER

le Fr t o19. 0' pp_g_ g5 Lithologic Description

0.0' - 2.0' Fill: Clay w/ grvl. , ned.--coarse 6 + lb" crushed
.

limestone; brn. , noist.

2.0' - 11.0' Fill (?) clay w/ grvl, ned.-ccorse brn, noist

11.0' - 15.0' Clay: w/ fine-mrx1. gravel, brn, saturated

| 15.0' - 19.0' Till(?) Clay w/ med.-coarse grvl, grey, saturated
Scalcd w/ bentonite slu1Ty grout & dry bcntonite

@ surface.

Piezometer: O Screen 924-t7 _ Pipe 2" x 20' cal. Total Depth (BGL) 19.0
.

BORING NUMBER TOTAL DEPTH S.W.L.(BGL)

$U Lithologic Description-

y

si

O
Pierometer: 0 Screen Pipe Total Depth (BGL)

*** Scaled w/ bentonite slurry grout & dry bentonite @ surface.



JOB fD'J1ER 0300-203 DA'IE May 222,19tG SWgg;
_

85*- 8-

DORING IMiPER.y,_g. (angle 30 )'IMAL, DEPlH 45' S.W.L. (LCL)*

Sanple From 0 to 45
tlumter ~ Feet- ~ ~

Lithologic Description !
!

J

O - 17 CIAY-SILT; w/ coarse sand & fine gravel, dmp, brown

17 - 45 CIAY-SILT; w/ fine gravel, danp, gray, gravel content

greater w/ depth; at 25 ft. gravel content decreases; ,

:

!
at 35 ft gravel content greater

sanples taken every 5 f t. - bagged and turned over to
S. Lang

i

_

___

.

_

.--_ - ..- - --

um e w _

.

(
.

t

.-

,

_

*t

- .

s

I

Piezcceter: O Screen Pipe 'Ibtal Depth (DdL)

- .



JOB M.MBER 0300J209 DATE Inay M pigg
'

. '. 85-8 31' g,gg,L, (ICL)LORING NUMBER Fr-E- 'IOTAL, Drym

Sanple From 0 to 31 Lit. hologic Description.

p g ,r ~ Feet
'

U s.s.s. 0-4 CIAY-SILT; w/snall anount coarse sand & fine gravel,

danp, brown (drilled)
4-6 CIAY-SILT; w/snall anount coarse sand & fine gravel,

dartp, brown w/ white nottling

7-9 CLAY-SlLT; w/snall anoant coarse sand & fine gravel,

damp, brown w/ white nottline

9 - 11 CIAY-SILT; w/ coarse sard & fine gravel, brown-gray

mottling, damp, brown w/ sand stringers

11 - 13 CLAY-SILT; w/ coarse sand & fine gravel, sand stringers,

daTp, gray

14 - 16 CIAY-SILT; w/ coarse sard & fine gravel, sand stringers,
-..

dartp, gray

16 - 18 CIAY-SILT; w/ coarse sand & fine gravel, damp, gray,
anall amunt mottling

19 - 21 CIAY-SILT; w/ muse sand & fine gravel, sard stringers,

datp, gray ,

_

21 - 22 CLAY-SILT; w/small anount fine gravel, danp, gray

24 - 26 CIAY-SILT; w/snall anount finegravel (to approx. 25
ft,L coarse sand frcm 25 - 26 ft. , no silt*

26 - 28 SAND: fine-tred. , sorted, occasional silt lenses, dry,
brown-white-black

_

29 - 31 SAND; fine-ned. , sorted, occasional silt lenses, dry,
brown, last 2 inches limestone

sarples taken every 5 ft. - bagged ard turned over to
_____.

S. Lang

s,

. .

~.

Piezoneter: O Screen Pipe _ Total Depth (EdL) ___

.

--



'

JOBtU'M 0300-209 DNIE May 23, 1985 PAGE
*

ff-AM C. ,

DDR1f G 10.}IBER E-12 (angle 30 ) TOTAL, DFEni 31' S.W.L. (DGL) : ;

!
'

Sanp1e From 0 to 31
Nwrici l et Lithologic Description

(V,,,Y 0-5 CIAY-SILT; w/ fine gravel, troist, brown
_ .

5 -/8 CIAY-SILT; w/ fine gravel, dry, braan

j8 - 20 CIAY-SILT; w/ fine gt avel, noist, gray
-. . - -

20 - 31 CIAY-SILT: w/ fine gravel, dry, gray
_

__

scznples taken every 5 ft. - bagged ard turned over to

_

S. Lang

.

- - - - . _ _ - - - - .

. . - - . . _ _ . -

_ _ _ _ _ _ . _ _ _ . __

. _ _ , _ . . . _ . ___-. __

[ _ _

(
_ . _ _ _

. _ _ _ __ ____ _ _ ___

ownes*we.e. .
N

_-

,

._ _

_

. __

.

._.

I

I

O !
. I

Piezoneter : O Screen Pipe 'Ibtal Depth (EfjL)



JOB hu'.BER 0300-209
- DATE May 23, 1985 PAGE

85-anW- D
*

-

DORING IENBER C7 'IOrAL, DEF'ni 32' s.w.L. OEL)

Sanple From 0 to 32
Number 3 et Lithologic Description

A.

drilled 0-4 CLAY-SILT; w/ fine-rred. gravel, dry, brcun

s.s.s. 4-6 CLAY-SILT; w/ fine-mrx1. gravel, dry, brcun

9 - 11 CLAY-SILT; w/ fine-mx1. gravel, dry, brown

14 - 16 CLAY-SILT; w/ fine-nrx1. gravel, dry, brcun _

drillcd 20 - 32 CLAY-SILT; w/ fine-ned. gravel, danp, gray

:-

sanples collected at 6 ft. , 36 ft., 11 ft., 20 ft., ,

25 f t . ard 30 f t .
_

_

.

. _ __

_

_ _ _ _ _ _ _ _ _ _ _ . - _.

. _ . . _ __ _ . _

_ _ . _ . .
_

_

._.- - _. -

__ _ . _ _ _ .

_ _ .

,,

-

%
. . .

Piezcxteter : O Screen Pipe 'Ibtal Depth (BfL)



QCB !U T.IR 0300-209 URFE May 2OF9WS ' rme
ies-en-

LORING NU4BER __E -a- 'IOTAL, DD'711 31' S.W. L. (ICL)

Sarrule From 0 to 31 Litholcgic Descripticn~EetNder f
-- '3 ;

O - 15 CIAY-SILT, w/ fine-wxi. gravel, dry, broan

15 - 31 CIAY-SILT; w/ fine-wxi. gravel, damp, gray

31 BEDRCCVs

smpics collected every 5 ft. - bagged ard tumed over

to S. Lang

_

- - . _ -

_ _ _ _ .

- - - . - - .

____
__

w.,,-w--mma

p) . - -

\_.

I
. _ _ _ _

__

)
- \

l

,

f .

N

Piezoreter: O Screen Pipe 7btal Depth (BiL)



JOB!UH1I'R 0300-209 _

May 24, 1985 PMGWDATE

W -BS-f-

LORIf4G iP.2fLR s--le- 'IUTAL,DFPIM 21' S.W.L. (ICL)

Sartple From 0 to-21 . , ,

Lithologic Description
Number Feet

s.s.s. 0-1 10PSOIL & LIMESTONE GRAVEL ROAD

1-3 CIAY-SILT; w/ fine-ned. gravel, dry, brom
__

4-6 CIAY-SILT; w/ fine-ned, gravel, dry, brcun

7-9 CIAY-SILT; w/ fine-ned. gravel, dry, brown

9 - 31 CIAY-SILT; w/ fine-tred, gravel, dry, brown

12 - 14 CIAY-SILT; w/ fine-ned. gravel, darp, gray, occasional

sand stringers .

14 - 16 CIAY-S1LT; w/ fine-nod. gravel, darp, gray, occasional
sand stringers

17 - 19 CIAY-SILT; w/ fine-mal. gravel, darp, gray, occasional

sand stringers

19 - 21 CIAY-SILT; w/ fine-ned. gravel, danp, gray, occasional

_ _ _ _ . _ _ _ _ . _ _ .

carri strinyLS

21 BEDROCK

-

- . . - - . . __._

T _
_.

|

|

I
i

__ i

|

..-

J

|

61

- .

'.

Piezorreter : O Screen Pipe , Total Depth (ICL1



' JOB NL}iBER 0300-209 . DATE May 21, 1981 PAGE i

86-Cr .

;

ECRING NDiBER -Fr -19-4 - | 9 'IOTAL, DElmi 28' S.W.L. (IEL) :

Sanple From 0 to 28
Numtrer T et Lithologic Deseription

Im
.

s.s.s. 0-2 CLAY-SILT; w/ fine gravel & coarse sard, nottled, danp,

brcun

2-4 CIAY-SILT; 2 - 3 ft. oil stained, scrre nottling, noist, t

'

_

3 - 4 ft. nottled, no staining, noist'

4-6 CIAY-SILT; w/small zrnount ned. gravel, nottled, troist,
i

gray ;

6-8 CIAY-SILT; traces of coarse sand & fine gravel,

nottling, fine roots, damp, gray, oil stained
_

I
8 - 10 CIAY-SILT; w/ coarse sand & fine gravel, nottling, danp,

gray, oil stained~

10 - 12 CIAY-SILT; w/ fine-coarse gravel, nottling,11 - 12 ft.
. ___

becczning dryer than 10 - 11 ft. , gray

_ _ _ . . _ _ _ _ _14 - 16 CLAY-SILT; w/ fine gravel, noist, gray, very snall

isnount of mottling
_ _

_

16 - 18 CIAY-SILT; w/ gravel (size increases w/ depth), noist,
,

_ _ _ _ .

gray, Jack of nottling
18 - 20 CIAY-SILT; w/ fine-nrad. gravel, moist, gray (

21 - 23 CIAY-SILT; w/ fine-mx1, gravel, rnoist , gray

boring slurry grouted to within 7 ft. of surface -

natural m3terials backfill with bentonite plug at

surface i

|
_

_ j

1

i

St

I
i

|

* I

w

Piezoneter : O Screen Pipe Total Depth (EdL)
|

.



JOB :.U;BER 0300-209 DATE May 23, 1985 PAGE t

DOP.ING N'.2*BER (gr- s-c) 'IOfAL, DD'IH 27' S.W.L. (ICL)
-

.
' E-5

Sa.ple From 0 to 277

Nu:rier % et Lithologic Description

(~. 0 - 22 CLAY-SILT; w/ fine-ned. gravel, brcwn, dry

22 - 27 CLAY-SILT; w/ fine gravel, gray, moist
_

27 BEDROCK

well set 25 - 27 ft. BGL
_ _ _

samples taken every 5 ft. - bagged and turned over to
_

. ,

S. Lang

__

gravel packed to within 10 ft. of surface
.

natural nuterial backfill to surface with bentonite
_

lP ug

. - . . -. . -

_ - - - - . .

. - - . . - . . - ._ _

._

-

- _ - .

- , _ . _ - - . . - - ..

O
- - - . - . - - - - .

- -

-. _ -.

- . - - - - -

_

. . - -.

m

.

%

Piezureter : O Screen 924 #7 pipe 2" Galv. Total Depth (BiL) 27'



JOB!O p31 0300-209 'DATE May 23',~'19@$' ~ PAGE

95- E-4
LORING IP&EER E-6 M ^b.DEFIH 23' S.W.L. (ICL)

Sanple From 0 to 23 | . . .Lith _ologic DescriptlonNumrer Feet

fm .
()s . 0-3 CLAY-SU;T; w/ fine-mxi. gravel, dry, broan
>

3 - 20 CLAY-SILT; w/ fine-med. gravel, troist, gray

20 - 23 GRAVEL; w/small anount of clay ,

23 BEDRCCK

well set 21 - 23 ft. BGL

sarples taken every 5 ft. - bagged and tumed over to

_

S. Lang -

sand packed to within 10 ft. of surfa
-

natural material backfill with bentonite plug

_ _ _ _ _ . . .

i.

i

. - - _ .
--

_ _ . . . _ _ . _ _ . _

l

O
,

i

|

1

-
!

_

i

.

s,

_

. .
,

w . .I
Piezorreter: [] Screen 924 #7 pipe 2" Galv. Total Depth (BiL) 23'



_ DNIE May 24, 1985 PAGE
QOB hu'J3!R 0300-209 .

25- E -29- 7
LORING IU1BER p,-9--(angle 80 ) 'IUTAL, bEPTH 31' S.W.L. (ICL)

Sanple From 0 to 31
Nunder ~5e t Lithologic Description

YM
0 - 20 CIAY-SILT; w/ fine-mod. gravel, damp, brown

20 - 31 CLAY-SILTL w/ fine-med. gravel, danp, gray

31 BEDHOCK

well set 23 - 25 ft. BGL
_

samples taken every 5 ft. - bagged and turned over to

S. Lang

sand packed with natural iraterials backfill and
bentonite plug

,

. _ . _ . - . . ._.

_

_ _ _ _

_ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ . _ _ .

_._

/~
L)T

_ . _ _ _ - __ _ _ .

__

. _ _ _ _

- __..

.__

__

. . .
-

' .

~l
25'Piezoceter: O Screen 924 #7 pipe 2" Galv. Total Depth (LCL)



GOB Q3FR 0300-209 . DATE May 28,1985 PAGE

85-e-8
DORING tUiBER E-Il 'lWAL. DEMH 33' S.W.L. (EGL)

Sanple From 0 to 33 Lithologic DescripticotJunier Feet
|r~

t
drilled 0-4 CLAY-SILT; w/ fine-ned. gravel, damp, broen

s.s.s. 4-6 CIAY-SILT; w/ fine-ned gravel, danp, brown, slight

mottling

9 - 11 CLAY-SILT; w/ fine-ned gravel, dry, brown, slight

mottling

14 - 16 CLAY-SILT; w/ fine-ned. gravel, dry, brown, slight

nottling

19 - 21 CLAY-SILT; w/ fine-ned. gravel, dry, gray, slight
nottling

24 - 26 CLAY-SILT; w/ fine-ned. gravel, dry, gray, slight

mottling
___

_

29 - 31 CLAY-SILT; w/ wet clay cuttings

33 BEDROCK
_ _ . - _ _ _

well set 31 - 33 ft. BGL

sand packed and bentonite seal at surface
_

%
__

- - .

..

- - - . . - ~

.

Piezoneter: O Screen 924 #12 Pipe _ 2" Galv. Total Depth (RTL) 33'

.



JOB AU'.BER - 0300-209 LWM May 22T, HmT e"ma
'. '

es-E- 9.
i IORING iMEEJL&-B- (angle 30 ) '10rAL, DD'111 30' S.W.L. (IEL)'

Sanple From 0 to 30 . . .

Number T et Lithologic Description

0 - 17 CLAY-SILT; w/ fine-med. gravel, dry, brown -

17 - 30 CLAY-SILT; w/ fine-ned. gravel, dartp, gray

30 BEDFOCK

.

well set 28 - 30 ft. Bc4

sand packed and bentonite seal at surface
.

.

.

|

..

|

~
|

.

j~

piezcceter: O Screen 924 #7 pipe 2" Calv. Total Depth (gi,) 30'
/ j

- | |



._ _

' OB id3ER 0300-209 DA'IE May 28,.1985 PAGEJ
85- E -/o

IDRING IMEER -E- -14- 'lUfAL, DEPIH 31' S.W.L. (ECL)

Sample From 0 to 31 Lithologic Descriptionb Numter Feet
b

drillcd 0 -3 LIMESTONE GRAVEL FIII

drilled 3-9 CIAY-SILT; w/ fine gravel, danp, brown, black stained

cuttings at 7 ft.*

s.s.s. 9 - 11 CIAY-SILT; w/ coarse sand & fine gravel, dry, brown

11 - 13 CIAY-SILT; w/ fine-med. gravel, dry, brown

14 - 16, CLAY-SILT; w/ fine-med. gravel, dry, brown

16 - 18 CIAY-SILT; w/ fine-med. gravel, dry, gray, fine sand

stringers
19 - 21 CIAY-SILT; w/ fine-mod. gravel, dry, gray, fine sand

.

stringers
-_ _

22 - 24 CLAY-SILT; w/ fine-med. gravel, dry, gray, fine sand

stringers

24 - 26 CLAY-SILT; w/ fine-ned. gravel, dry, gray, fine sand

stringers

26 - 28 CLAY-SILT; w/finesned, gravel, dry, gray, fine sand

stringers

28 - 31 CI AY-SILT; w/ fine-tred. gravel, dry, gray, fine sand

stringers

31 BEDFOCK

well set 29 - 31 ft. BGL
.---

sand packed ard bentonite seal at surface
*

1

I

i

w

(
.

._

Piezoneter: O Screen 924 #12 pipe 2" Galv. Total Depth (EdL) 31'



JOB tO'BER 03s10-2J@0 tyyAng bb4y a, nedr - 1ppag --
- - - - - - - - -

~
' '

85-5-//-.

DORItG IFJMBER E-M (angle 30_) 'IUPAL, DEP'III 30' S.W.L. (ECL)

Sanple From 0 to 30 Lithologic Description
Number ~ Feet

f

Q 0-3 CIAY-SILT; w/ fine gravel, darp, brown

3-4 CIAY-SILT; w/ fine gravel, datp, gray

4-8 CIAY-SILT; w/ coarse sand & fine gravel, daTp, gray-
.

black stained

8 - 22 CIAY-SILT; w/ coarse sand & fine gravel, darp, brown,

gravel content and size greater w/ depth
* 22 - 30 CIAY-SILT; w/ coarse sand & fine gravel, daip, brown,

gravel content ard size greater w/ depth

__

well set 27 - 29 ft.

samples taken every 5 ft. - bagged and tuined over to

S. Lang

sand packed and bentonite plug at surface

_

- -

w

* *

N.,

L
29'2" Galv. 'Ibtal Depth (B5L)Piezorreter: El Screen 924 #7 pipe

.



JOB t.D;itiER 0300-209 DA'If May'28, 1985 'PAGE'
~

t__,,

- - 85-E -/K*

~

IORIf4 IUUlER - E- ? 8 - 'IDI'AL, DEFIM 35' S.W.L. (B2,)

Sanple Frcrn 0 to 35 . . .

tJumber ~FEct Lithologic Description

drilled 0-5 CIAY-SILT; w/ fine-med. gravel, dry, brown

s.s.s. 5-6 CIAY-SILT; w/ fine-ned. gravel, dry, brown

10 - 11 CIAY-SILT; w/ fine-nod. gravel, danp, gray
._.

15 - 16 CIAY-SILT; w/fino-ncrl. gravel, danp,Jray

20 - 21 CIAY-SILT; w/ fine-nod. qravel, daIp, orav

24 - 26 CIAY-SILT; w/ fine-trod gravel, danp, gray

29 - 31 CIAY-SILT; w/ fine-ned. gravel, <laTp, gray

34 - 36 BEDROCK at 35 ft.

well set 33 - 35 ft. BGL

sand packed ard bentonite p3ug at surface

_ _

- _ _ _ .. _ --. ------ _-

_

O
-

si

!

'

i

Piezoneter: O Screen 924 #12 Pipe 2" Galv,_ Total Depth (IdL) 35'



, JOB Ng1BER 0300-209 ~ DA'IE May 20, ~ l@Mb ' PA(t ~~

.

.-. .

LORING IU1BER 10 yds of B-4 'IOTAL DEFIH 16.5' S.W.L. (BGL),

Sanple From 0 to 16.5 - , Id . Lithologic Description._~
-

. . .

'

Nurrier Feet

0-6 CIAY: w/ coarse sand (approx. 40%), fine gravel, darrp,

brown

6 - 16.5 CIAY-SILT; w/ fine-tred. gravel, dry, brown (color went ,

gray at 10 ft.)

i16.5 BEDIOCK

backfill with natural noterials and bentonite seal
,

at surface ;

,

- .

__

,

/
,

,

!

'
.

,

i

si
,

.

i
-

.

Piezcceter: O Screen Pipe 'Ibtal Depth (Id )

.

-, w -



RON110R WELL INST ALL All0N REPORT

$0H10 CHEMICAL COMPANY

O -
,

2 25'
* - ~

DATE IN5t ALLED: 9-24-85 arownw ma/saf.
DRILLER: G. H. Bierly, Inc. |

,

|6" 1.D.
INSPECTOR: Herb Eagon

PVC CASING A

wEtL NO. IG-1 g ,,

80REH0tE I

CR]LLING: , ,

E
o

Broken lisestone encountered from 29 - 30.5 feet. g
.

t

No water encountered above 200 feet, y

Esticated 2 gpa @ 206'. Centralizer 7 E
O 16' h

M
CA51hG: , ,

Total length of casing set 36.25'. Washed

hole clean by purping free inside casing.
TOP OF BEDROCK

30.5'
' ~ ' ^

u >
1 y

_1
GROU11NG: ;,<, ,

PACKER s', b -'- ;'

,

' 'Mixed 150 pounds bentonite in 80 gallons C SH0E
'

water. (3 )ags Benseal) Pusped fres 34,os ,

bottes through I-inch tremie pipe. Good
circulation.

!

DEVELOPMENY: ,

I

Backflushed with water and circulated with
air until water cleared.

>

WATER PRGDUCTION: Base of Tysochtee
9 148'

Esticated 2 gpa during drilling. Pumped M ,

E
at 12 gps with 3 f eet draudown. " "Initial Static , ,

'

171.5' Ei

ADDITIONAL REMARKS: >

5 5/8"
'

-
#

BOREHOLE

Base of Greenfield
G 206'- '

f.D. 2;3'
.

t

e



* * . -

n041 TOR vELL INST ALLAi!04 REPORT
50H10 CHEMIC AL COMP ANY

9
2.0'* - -

DATE th51ALLED: 9-25-85 /776W nW/ \W/// p /#

. DRILLER: G. H. Bierly Inc.
6" !.D.

[4SPECTOR: Herb Eagon
IPVC CASING

Well No. IG-2 ,

BOREHOLE I |

!
,!,

ORILLING: E i

:)

Broken lisestone encountered at 28 feet. No water
g
wencountered until 77 feet: estisated 4 gps at Centralizer > g

that depth. Well does not fully penetrate E I0'
fysochtee. 5

m

CASING: ,

Total length of casing set 38.09': cut off 2 feet I

after cospletion of grouting. Washed hole clean
with circulation up annulus before grouting. TOP OF BEDROCK

'

31.0' ,

1
, ,-

GROUllhG: ,,i y,- ;

,'
PACKER . ' , h ' '- .

* ' Ib -
'Mixed 150 pounds bentonite in 80 gallons water L SHDE

'

(I bag Quick Gel + 2 bags Benseal). Pumped 34.0'
from bottes through 1-inch tresie pipe. Initial Static

+Good circulation. 36.5'

OE VE LOPME NI:

Backflushed with water and circulated with |
air until water cleared.

.,

,

W ATER PR000C110N:

$Estimated 7 gps upon cospletion of drilling. E
t=

2
c>

!

ADDITIONAL REMARKS: ,

5 5/8" t
'

BOREHOLE

T.O. 122''
,

\.

I

1

.-



_ _

.

MONITOR WELL INST ALL A110N REPORI
$0H10 CHERICAL C0pPANT |

f) . m
2 0'
* --

DATEN5TALLED: 9-26-85 n7swnw % inn or
DRILLER: G. H. Bierly, Inc.

INSPE C T OR : Herb E agon 6" 1.0. |

PVC CASING r

WEtt NO. 163 3g,

BOREHOLE I
'

0 RILLING: Centralizer > ;
@ 15' E

Encountered limestone floaters between 22-32 feet. ;;; ;

Encountered boulder at 32 f eet; dif ficult to drill y
and saintais straight hole. Orill rods tended to ; ;

8 !

bind at that point. 3
m

CASING:
' i

CentralizerSet total leegth of 60.3 feet, cut off 3.3 feet;
0 40'tight fit below 30 feet, but was able to get

centralizer past the boulder without undue force. 10P OF BEDROCK
Pushed and sashed casing to bottom of hole and 51.0'

,

circulated annulus clean. _ , ,-,

,

-_, ' , -<
GROU11hG: ,

'

PACKER ,', h - ' '-

bMixed 150 pounds bentonite in 125 gallons water. E SHOE
-

-

' '
'

Mixture a little thin to insure good seal in 55.0'
slightly croaked and tight hole . Pusped free
bottos throogh 1-inch tresie p*pe. Good

circulation.
DEVELOPMENT: U

Initial Static ;

Backflushed with water and circulated with air 92'
i

until water cleared.

,

WATER PR00VC110N: :'

Estimated 4 gpa at about 160 feet; bole Base of Tysochtee y f
?

essentially dry above that during drilling. @ 139' ] .

'W
to
!

ADD 1110N AL REMARKS: )
5 5/8" yAf ter cospletion of well water zone was detected

80RE HOEE |at about 58 feet; constant inflow free that point <

and cascading down borehole.
T.O. ;70'

-

J

|



I

MONITOR WELL IN51&ltAi!ON REPORT

SOHIO CHEMICAL COMPANY

mV ,
1.80'

e
OAfE INST AttED: 9-30-85 -

M*W N M/up ar

ORitLER: G. H. Bierly. Inc.

I NS PE C T OR : Herb Eagon 6" 1.0.
PVC CASING I

WELL NO. IG 4 10"
BOREHOLE >

Centralizer >
DRILLING: @ 20' g

Broken rock encountered at 40 feet. No water
encountered above 170 feet: about 3 gpa "'

._-
estimated at th at deoth. E

E
W

CASING:

Total length of casing set 51.828 Washed Centralizer F

0 40'annulus clean by circulation.

TOP Of BEDROCK
45.0'

''r i <_ 1-
GROUllNG: - o 's -

'

r- s

', h =,' -
PACKER , i

Mixed 175 pounds of bentonite in 115 gallons ' ' ' ''

6 SHDE
water (1 bag Quick Gel and 2) bags Benseal). 50.0'
Pumped free botton through 1-inch tresie pipe.
Grout circulated to surface rather rapidly.

,

DE VE L OPME N T :

.

Backflushed with water and circulated with ,

air until water cleared.

WATER PRODUCI!ON:

Estimated 3 gpo at about 170 feet. 3
E
=
E' i

9 oInitial Static
155.5'

ADDil!0NAL RE MARKS:

5 5/8" ... t
'

BOREHDLE

7.0. 182'
y

i

l

I
* z~:. - ___

;



!

.I

not!!0R wELL IN5f ALLA110N REPORT
SOH10 CHE MIC AL COMPANY

&
t ,

l.9'
* - .

011E !N51 AttED: 10-2-85 M6WuW \W///pA /#

DRILLER: G.W. Bierly. Inc.
$" 1.0.w rt IagonINSPECIOR: e

PVC CASING A

uEtt 40. IG-5

BOREHOLE I .

;

ORitLING: E
"1

a

hBroken limestone encountered at 28 feet, solid Centralizer - +
'

rock at 33 f ee t. Little or no water above g 37, 2,
170 feet, picked up 3 4 gpa at that depth.

$Well does not fully penetrate the lysochtee. "
w

*

CA51NG:

total length of casing set 40.94 feet. Washed
hole clean by circulating drilling fluid up
the annulus. TOP OF BIOROCK

33.08
I -

A
' '

I- I , _

GROUTING-
~~ 7

E 2"g g
'

Mixed 150 povads bentonite in 90 gallons water PACKER ,
', h ' '

n .
-

' ' '
' ''

C SHOE
(1) bags Quick Gel and 11 bags Benseal). 37*0' P~

Pueped from bottom through 1-inch tremie Initial Static
pipe. Circulated to surface. ,

DE VE LOPME NY :

Backflushed with water and circulated with air
until water cleared.

t

WATER PR0000110N: .

t
+

Picked up estimated 3 gpa @ 69 feet. At total w

depth estiented flow was 6 gps, but no indication y'
i

aof additional water zones. Either picked up water '

hgradually doen hole or initial zone washed out.
|
,

A001110N AL REMARKS:
,

5 5/8" t
'

BOREHOLE
,

T.D. 123'
G

u
3

|
;

l
1

- - _ _ _ _____________-_______ - _ _ _- ___-_- . - _ - _ _ _ _ _ _ _



i
L

MONITOR tELL INSI Att ATION REPORT

50HIO CHEMICAL COMPANY .

'
i

- O
-

.
2.0'
* - -

DATE INSTAttED: 10 4 85 N#
ORILLER: G. H . Bierly, Inc.

5" !.D.
INSPECTOR: Herb E agon

ovC CASING I

well No. 15-6 g ,,
*

BOREHOLE >

s

'

DRILLING: Centralizer > ,

@ 20' E
Encountered broken limestone (probably floaters) h
free 31 to 3B feet; boulder at 41 feet and w

solid rock at 45 feet. ;
S
m"
m

CASING:

. Centralizer >
Mixed 175 pounds of bentonite in 125 gallons @ 40'
of water (2 bags Quick Gel and lj bags Benseal).
Set 60 feet of casing and cut of f 7 feet. Washed 10P Of BEDROCK
casing to bottce of hole and circulated annulus 45.0'
clean. Pueped fres bottos through 1-inch trenie ,

- , _

'

GROU11NG: pipe; good circulation. -- ' , ' - ',
-

--

PACKER , ,', \ ' , ' -
' l

* ''
f, $ HOE

51.0'

DEVELOPMENT:

Backflushed hole with water at 182 and 202 feet.
Circulated eith air until water cleared.

*A1ER PRODUCTION:

wPicked up about 1 gpo below 140 feet.
Estimated 2 gre at total depth . Base of Tysochtee ~ E

-

155' $
o

ADDITIONAL REMARKS:

5 5/8" t
'

BOREHOLE

O 1.D. 202'
~

., -



.

"0N110D 4tt (N$l At t A110N RE PORI
50H10 CHE MIC AL COMPANT

v m .

9 -

,

2.3'
OAIE IN51ALLf0: 10-30-85 * - - -

""*#
DRltt[R: G. H. Bierly, Inc.

1NSPE C T OR : Herb [agon 6" 1.0.

PVC CASING E

10"
iWell No. 1G.7 s

BOREH0tt
-i

Centralizer >
ORILLING: ,

'

@ 15' =
a

Broken limestone with clay and gravel encountered g
at 29 feet, solid rock at 41 feet. Soft zones in
bedrock between 41 and 44 feet. No water iones 7

Sof significance detected in drilling. J
o

CASING:

. Centralizer ? -

Total length of casing set 49.79 feet. Casing g 3l,
would not go past 35 feet; pulled out, reased ,

hole again, washed by circulating fluid. 10P Of BEDROCK I ,

Second try casing vent in easily. 41.0'
',1 , ,-

,.
, . ' ,

GROUi!NG. .

< ,

\, .

,'- '-#
'

\ PACK [R a ,

1Hired 150 pounds bentonite in 115 gallons water * ,

C SH00 '
,

(2 bags Quick Get and I bag Benseal.)
Pumped free bottoa through 1-inch tresie pipe. 48.0' .

Circulated to surface.

CEVELOPMENT:

* Backflushed with water and circulated with air
until water cleared.

W Al[R PRODUC110N: Initial Static
148.7' |

,

Estimated flow of less than I gpa on completion. g.
Base of Tynochtee =

154' $ . ,L

,

A00ll!0N AL RE MARKS:

5 5/8" s
' I

BORE HOL[

i

)) |

I.D. 190'

_ -



.

i

.

MON 110R'w[tt IN51 Att AlI0N R(PORI
50H10 CHE MIC AL COMPANY

=

%

+

1.4'
DAl[ IN5 TALL (0. 11-1 85 q [ m gf "

'
g ,,f y fff

DRitt[R: G. H. Bierly, Inc.
6" 1.D.

INSPIC10R. Herb Cagon
PVC CASING '

10"
W[[L NO. IG-8 - BOREH0tt >

DRILLING: CENTRALIZER -+ r

k@ 15'
MEncountered broken limestone, clay and stones

at 31 feet; solid rcck at 38 feet. y ,

;

5 !
Q I-

,
CASING:

lotal length nf casing set 43.5 feet. Casing seemed to
stick in hole at about 25 feet; pulled out, reased CENTRAll2[R

#

hole again and circulated hole clean. Second try G 34'

casing went in easily. 10P Of BEDROCK .i

38.0'
' -

-j! -r i, y
'

.. GROUilNG: E, ' ,
-

1 , ,

'

, ' -a <
--'

PACKER , ,

Mixed 130 pounds of bentonite in 100 gallons water. ' -

C SHOE(1) . bags Quick Gel and I bag Benseal.) Pumped from '
*

bottos through 1-inch tresie pipe. Circulated to surface.

|
DE VE LOPME N T :

|
?

. Backflushed with water and circulated with air till
water cleared.

i

WAl(R PR000Cil0N- '|

. Picked up 1 - I} gps at about 84 feet. 147 3 N
Estimated flow on completion 1) gps. Base of Tysochtee 5

153' S

-|

ADDiliON AL R!NAh 5:

5 5/8" t
t

BOREHDLE
.

i.0. 190'

s.

.



I

LOG OF BORING NO. 87-10o

I2-11-07As shown on boring location plan D ATE STARTED:sonino tocATion:

DAT E COMPLETED: 12-18-87
sour ACE REVATloN:

DESCRIPTION OF MArERI AL SAuett g(Owseta ~w stows
STMAivu NO. 6 5 AMPLE 4'* 0N /F T. O R

TYPE O(PTH 5AuPLEM COME MEC

0.0' (FILL) Crushed stone and clay
1.0' 1A 0.0- 2.0 15-14-8-10 18

~ TFILL) Very stiff brown and gray
'-~ silt, some clay, some crushed stone' 2A 2.0- 4.0 18-30-36-45 81

- traces of sand, gravel, and roots,
5 3A 4.0- 6.0 18-21-27-40 67

U
_

4A 6.0- 8.0 7-21-28-39 67

Hard brown clay and silt, traces

] of sand and gravel, moist 1C 8.0-10.0 24"
(With trace of gray. clay at 10.0')g

SA 10.0-12.0 8-16-29-31 60

O. -

_

6A 12.0-14.0 7-18-22-30 52

13.5'
_

Hard gray clay and silt, tiaces of
7A 14.0-16.0 6-10-12-14 26 .

15' _ sand and gravel, moist
(With some stones at 14.5-15.0')

2C 16.0-18.0 24"
--

q

8A 18.0-20.0 8-9-10-11 21
_

g gr.

20 '-- 9 t*-
9A 20.0-22.0 4-8-12-12 24, p, ..

._-
a

-
_ >- / 10A 22.0-24.0 15-16-25-30 54

-

' . . .._
.. - .

g$$.. .

11A 24.0-26.0 12-19-20-20 40
-

'h ' ' ,.* ,. /
-

M'
,s

~ s,g.,6 -
12A 26.0-28.0 4-7-12-13 25

._.

__

~ 13A 28.0-30.0 16-19-21-23 44

30'

Hollow Auger waren oastavArious r m sA w ten:
ur ruoo:

h''C rI"
'' ' ' " ^ ' ' " " '

r ecHu.ci^= : RG/DV'JS y, e.CouPLtYeON otrTH:
,

29590me s0.: ,,,y,,,,,,, , , , . , ,,,,,,yy,,

BOWSER - MORNER
7815

-



LOG OF BORING NO. 87-10 - continued,

Q

I2~1I'07As shown on boring location plan DATE STARTED:soninc tocATION:

DATE COMPLETED:
~

$URf ACE ELEV ATION:

DESCRIPTION OF MATE AIAL SAMPLE SLOW 5 PE R *w glows
5,naiuu NO. a S A uP t g e" og f y y, o g

TveE OfPTH $ AMPLE M COMEREC.

30' (With 1/2" gray silt and sand seam 14A 30.0-32.0 5-13-18-20 38

at 31.0')
'

ISA 32.0-33.5 20-50-S3 103,

Hard gray silt and clay, traces of
3, sand and gravel, moist. 3C 33.5-35.0 10"

.[ (With large stones at 32.0')
Hard gray clay, some silt, some. 16A 35.5-36.5 38-52 90-

gD,5.5' sand, some coarse gravel, moist
'

36.5' Hard gray clay, some.. silt,.. traces . 17A 36.5-37.4 20-81/S" 10l+
~ of sand, gravel and cobbles, moist - 18A 37.5-37.7 100/3" 100&

- Very dense coarse sand and gravel,
- trace of clay, dry. IB 40.0-45.0 60,,

._._ J.0 . 0 ' (Auger refusal at 37.5')
Hard gray slightly weathered medium

0 _

bedded dolomite with occasional
,

~ shale partings

_

2B 45.0-50.0 60"
45.0'

-

Hard gray slightly weath'ered medium
bedded shaley dolomite

.__

|M

_.

Bottom of boring at 50.0'
. . _ .

-

tf
9 . }{.;% g r% x d uf d !

- -

t rw <,
.gna-

:
_

DN.E_

~

.

Hol1ow Auger ,,,,,o,3,,,,,,oy, y y,, ,,,,, , , ;
w ruoo,

0.0' x ,, ,,(, r ,,
8H'T'AL otPTwt

itcHe.ici AN. RG/0W/J5 NX (orONI O X g,couPLgTtON OCPTH:

x c. 3rney ru.e~ m Noa 29590 o(,,o ,, re .. _u...

BOWSER - MORNER
20l%

.



,
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Log of Well No. 87-10

0
2.3'

29590 Job No. 2.0'
Date Installed

12-18-87
' " ' " " O.0'

RG/DW/JS 0.0'
Surf ace Elevation

Riser Pipe Material
304 SS

Riser Pipe Diameter
2 ,, "

Screen Material Bentonite
Grout'

Screen Diameter
2"

Screen Slot Size
0.010"

Bottom of Boring
50'

Bottom of Screen
50' 31. 5 '__

Top of Screen
,

Top of Sand Bentonite
35 S' Pellets

Top of Bentoni
31.5

% b
-- Tg g 35.5'

__
Tog tftt /Cemeptrr

40.0'

--
TopDgE SoH

Top of Well Riser Pipe Quartz sand
screen

Top of Guard Pipe
:

Initial Water Depth
41.0' 50. 0_'a

Completion Water Depth 50.0'
:

50.0'
24 Hour Water Depth .

48 Hour Water Depth

Hour Water Depth Appg.Remarks:
;

1500 to 2000 gals v44g o.,e
48.96' 12-28-87 6"x5' locking guard pipe installed

f

48.51' 12-31-87
s

48.75 1-5-88



. - .. . . . . _ . . - - . . . . . . . .. . . . ,

i

t.OG OF BORING NO. 87-11

BORING LOCATION: As shown on boring location plan D ATE STARTED: 12-21-87 j

D ATE COMPLETED.I2~22~07 'l
~

sunrAcE ELEVATION:

$1a ATUM DESCRIPTION OF SAATERI AL 3 Aurt t stows eg n u etows
9*O, & SAMPLE s~ ON -#1.OM '
TYPE Of f rH ' S AMPLE R CORE MEC

O.0' (FILL) Crushed limestone
(FILL) Coarse brown sand 1A 0.1- 2.0 6-6-10-12 22

_

s(FILL) Very stiff brown clay andilt, trace of gravel, moist 2A 2.0- 4.0 8-10-14-16 30 .
2.0,-

>

- ' (FILL) Very stiff brown and gray
p clay and silt, traces of sand 'and 1C 4.0- 6.0 21" :

;gravel, moist
- 6. 5' (With sand pocket at 4.5')
_

Hard brown clay and silt, traces of 3A 6.0- 8.0 16-16-18-23 41 :

__
sand and gravel, moist - ,

4A 8.0-10.0 14-16-19-22 41

- 10.0'
gm - Hard brown and gray silt and glay, 5A 10.0-12.0 14-18-18-21 39 i

;
- traces of sand and gravel, moist

f' ~- 6A 12.0-14.0 18-25-23-39 -62

'

15.0' 7A 14.0-16.0 16-17-19-21 40
__

__ 16.0' Hard gray silt and clay, traces of
Isand and gravel', moist 8A 16.0-18.0 7-10-14-19 33

_ Hard gray clay and silt, traces of j

~ sand and gravel, moist 2C 18.0-20.0 24"- ;

20' !

9A 20.0-22.0 8-10-16-19 35 -i
~

-

~

hh { .10A. 22.0-24.0 10-11-16-22 38
--

g*(, p; r.c.5
g 11A 24.0_-26.'0 11-14-18-20 38|

ogt X [ '
;55

i
-

.._

_ 12A 26.0-28.0 9-12-18-19 37-

(With cobbles at 29.5')-

70' 13A 28.0-30.0 9-10-13-87 100

i

Hollow Auger w,,,, o 3,avanous ryn s , ten, ;

uttwoO:

' " ' " ' ' * * " " ~ ' "' *** *
recuuician: RG/DW/JS 52.0 x ,,- NX core !

cou,te riou ocera, i

-- - q.
"*" 20590 oc,1,. A, v t a : nas. x c. sucter rues

BOWSER - MORNER '
seis

.

s- -,m . -- w-



L.OG OF BORING NO. 87-11 - continued

DATE STARTED: 12-21-87contNo LOCATION: As shown on boring location plan

D ATE COMPLETED: 12-22-88
surf ACE ELEVATION:

OESCRIPTION OF 8AAT(M1 AL S AuPLE BLOWS PC M -N stows
svaatuu NO & SAuPLE e' ON #F T. O A

TYPE DLPTH SAurLEn COME M(C.

3C 29.0-30.5 0"
33 ' _.

14A 30.5-32.5 31-17-10-32 42
- Dense coarse sand and gravel, trace
--

0,
of clay moist ISA 32.5-33.0: 100/4" 100+

- (With cobbles at 31.5')
~ Very dense fine gray sand and silt, 16A 33.0-34.5 30-30-40/3" 70+
35, traces of clay and coarse gravel, 17A 34.5-35.5 60-40/3" 100+-35. 5 '
_ moist

Aooarent bedrock
~~ 37.5' (Auger refusal at 37.5') IB 37.5-47.5 120"

IFa~ril gray medium to thinly bedded

[ slightly weathered shaley d e

'

b ,6-:

DME

~ (With vertical fracture at 48.5') 2B 47.5-57.5 120"

_

,4 9. 5'
50 Hard gray thinly bedded unweathered
_

shaley dolomite
.__ (With vertical fracture at 52.0')

(With slightly weathered zone at 53' )
(With weathered fracture filled with

.__

. _ _55' some fine material at 54.0')
-

.-

Bottom of boring at 57.5' ;

1

l

]ry,, , ,, ten,Hol1ow Auger ,,,,,o sc,y ,,,ous
utinoo

)' ' ^- 5''"*' "
' " " ' ' ' " ' " -

NX Core |O u cowic Au: RG/0W/JS 52.0' x ,,
couruviouourw:

|'v/ r c. swet.y vu.e
. s.'."4 29590 our . n :_

BOWSER - MORNER
20l%

!



Log of Well No. _ _87_- 11

O
n.

29590 Job No. ,

Date installed
12-22-87

0 0'"' "

RG/0W/JS 0.0 ' _ _

-- Surface Elevation

Ri m pe Material
304 SS

Riser Pipe Diameter
2"

een M erial Cement-

304 SS Bentonite
Screen Diameter Grout

2"
Screen Slot Size

0.010"
Bottom of Boring

57.S' 27.0'Bottom of Screen
_5L S *

Top of Screen
37.5

-

Top of Sand
31.0 Bentonite

Top of Bentonite Pellets f27.0' _

31.0' f
- Top of Bento '

Grout
Top if 37.5'

--

j 6j kfil
_,

f Wel iser Pipe
Quartz screen ;

-

n*M Sand
'

T6p of Guard Pipe -~
-

-

Initial Water Depth 57.5' ,

,

Completion Water Depth 57.5'
~

24 Hour Water Depth
52.1,

48 Hour Water Ocpth
,

Approx. 400 gals, water lost. |Hour Water Depth
Remarks :

Lost all water return at 52.5'.
Installed '"x5' locking guard

s/_ 51.50, 12-28-87 pipe.

51.65' -
12-31-87

_

- - _ -



|
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LOG OF BORING NO. 87-12

.!
sonino LOCATION: As shown on boring location plan DATE STARTEO: 12-23-87

e

12-31-87D ATE COMPLET ED:
sunr ACE ELEVATION:

i

OESCRIPTION OF MATERI AL $ AurLE SLOWS PE R "N" 9 L.Owt
sinaTuu No, & SAucts e og f y y, o n '

i Tyre otein s AurLE n coat nEC.

i ,

_0.0' (FILL) Crushed limestone
IA 0.0- 2.0 22-26-16-16 32,

0.3' (FILL) Hard brown clay and silt, ;
.._

traces of sand and gravel,' moist
_

2A 2.0- 4.0 8-8-8-11 19 !
~

4.0'i
_5' (FILL) Very stiff brown clay, some 3A 4.0- 6.0 4-4-8-13 21

i
2 6.0' silt, some sand, trace of gravel,

moist 4 A~ 6.0- 8.0 4-8-10-11 21

| -

s(FILL) Very stiff brown and gray
- clay, some silt, traces of sand,

SA 8.0-10.0 2-3-7-8 15
- gravel and brick, moist
10'_
_ 11.0' 6A 10.0-12.0 1-6-7-18 25

O
.

11.5' (FILL) Very stiff black clay, some
- ~ 12.0' silt, traces of sand and gravel, 7A 12.0-14.0 7-10-18-28 46

- moist
ayandsq, 1C 14.0-16.0 13"ys f wn

|55, traces of sand and gravel, moist
-

Hard brown and gray clay, some 8A 16.0-18.0 10-15-19-22 41 !
.

. :, .__
silt, traces of sand, gravel and

|

'I
.__

black clay, moist j.

9A 18.0-20.0 8-16-27-30 57

l20'
.

10A 20.0-22.0 7-9-15-22- 37'20.5' 1

Hard gray clay and silt, traces of-

- sand and gravel, moist 11A. 22.0-24.0 7-8-12-18 30

2C 24.0-26.0 '24"- .

5 .' ..

12A 26.0-28.0 7-13-13-22 35 *

_,

DME - .;

-

'

Very stif t gray silt and clay, tract s13A' 28.0-30.0 8-12-11-15 26 -|_ 30.0
!

of gravel and coarse gravel, moist I
'

Hollow Auger wAnn oestavanous i m saunen
MtTHOD:

^' " "
'""^' "" 55.T NX coren ewsecs AN: RG/DW/JS _ x___ 9.couett raow oterw:;

y
"a*- v c- S a t '* * Tu''

I- o<rra ^"e a:" " 29590
BOWSER - MORNER I

20l5

t- ,

- . .
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87-12 - continuedLOG OF BORING NO.

12-23-87As shown on boring location plan oATE STARTED:conmc Location:

'|DATE COMPLETED:
surf ACE ELEVATION:

s AuPLE slows PE a -w" slows
OtsCRIPTION OF MATtntAL51 m A f uu NO. & SAuPLE e** O N #F T. O n

TYPE oEPTH S AMPLE R COREREC. ,

30'
14A 30.0-32.0 5-8-12-20 32

-

.__

_

34.1 3C 32.0-34.0 '24" ,

35,35.5, V ry dense brown sand and gravel, dry 15A 34.0-35.0 45-55 100 -

- 36. 0' Very dense brown and gray sand and 16A 35.0-36.0 40-60 100 |
'

__ 37.0' silt, traces of gravel, dry 17A 36.0-37.0 18-82/3" 100+

Very dense fine gray sand ar'd silt,
._

moist
~ 4 0. U' Aoparent bedrock 18 40.0-45.0 60"

(Auger refusal at 38.0')
f

- Brown to gray medium bedded weathered
' - dolomite with some small vugs

- (With clay layer with some large
- gravel at 42.0')

2B 45.0-54 $ 108"
45.0'

_
Gray thin to medium bedded unweathered i

_

shaley dolomite
'

_
,

- -

_50_'_.-

2 DN

,_. 53.0'
Gray thinly bedded unweathered shaley 3B 54.0-60.0 72" .;

i

.__55' dolomite |

(With weathered fractued zone with
- some fine natural filling at 55.5' )
. _ _

_

._.

Bottom of boring at 60.0'

llollow Auger wAYen Oestavanows ryre sAurtta:
utTHoo:

''"''''"":4n' y ., ,,c, , ,,oo,

T ECHNtCI AN; RG/0W/JS 55.9' x NX core,,
Courter,o~ ocrew:

29590 oc,,. .n c.: . . . . x . c, ,,,,,,yo,,% """ "

BOWSER - MORNER
2815

.

__ __ _ _ _ _ _ _



_ __

i

Log of Well No. 87-12_

O~

ob No. 2.6' f
29590 I

Date Installed 2.3' -

12-31-87
,

n c an
RG/DW/JS

,

0.0' ___

Surface Elevation .

,
.

ser pc Merial
304 SS i

Riser Pipe Diameter
2 ''

Screen Material '

304 SS Cement-
Screen Diameter Bentonite . |

+

2" Grout j
Screen Slot Size !

1 I
Bottom of Boring jkn nin"-

|$60.0' 3 I
Bottom of Screen

-

,

fE "*" DM40.0'
Top of Sand

14 n,

__
Top of Bentonite Pellets Bentonite

Slurry |

27.0'- Top of Bentonite Slurry 34.0' |
.

,_

Top of Bentonite / Cement Grout
an.n* -

Top of Soil Backfill
..

Top of Well Riser Pipe !Qtiartz
Top of Guard Pipe S, s c r c'e n |

1

\Initial Water Depth
i

_ffLO'Completion Water Depth
60.0' .|

'

24 Hour Water Depth '

48 Hour Water Depth f

,

*

Hour Water Depth Approx. 200 gal.: of water lost. .|
Remarks: iBegan losing water return ;

at 56.0'.
- 55.19' 1-4-88 6"x5' locking guard pipe

55.25' 1-4-88 Installed. !.

...

.

&

I

f
;

,

s.

,_ - .._ -.__ - _ - _ - - . , ._.
_j
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t.OG OF BORING NJ. 87-13 j

O. 1

I

1-4*88As shown on boring location plan DATE STARTED:
!BORWG LOCATION:
>

. ~ ~0
DATE COMPLETEO:

SURF Act ELEVATION: '
;

DESCRIPflON OF MATERIAL 3 A uPL E sLOvws Ptn . -N stows ,

STRefuu NO. 6 5 AuPLC g** QN #F Y. On -

TYPE O(PTH 5AuPLER COntmEC.

0.0' (FILL) Soft brown and gray clay and
silt, traces of sand and gravel, wet 1A 0.0- 2.0 1-2-2-2 4

__

- 2A 2.0- 4.0 2-2-2-3 5.

3A 4.0- 6.0 2-2-2-3 5'
'

4A 6.0- 8.0 1-1-2-2 4
_

5A 8.0-10.0 1-1-2-2 4~~ pt
~

,

____10.0'
'

Hard brown and gray silt and clay, 6A 1.0-12.0 9-12-21-31 52
' ~ ~ traces of sand and gravel, moist
'- IC 12.0-14.0 24"

. .',
_ 14.0'
IL Hard brown silt and clay, traces of 7A 14.0-16.0 15-25-31-38 69

-

16.0' sand and gravel, moist
~ Hard brown and gray silt and clay, 8A 16.0-18.0 12-12-26-30 '56 -|
, traces of sand and gravel, moist

9A 18.0-20.0 6-11-17-25 42- !

- Hard gray silt and clay, traces of |

20L- sand and gravel, moist
10A 20.0-22.0 18-19-24-28 52

11A 22.0-24.0 12'-14-21-24 45
_

~

(With 1/4" silt seam at 23.5')

f
_

24"2C 24.0-26.0~

'25 '
26.0'

!
-

.
Hard gray clay, some. silt, traces of 12A 26.0-2'8.0 6-10-15-18 33

sandandgravel,moish 13A 28.0-28.5 100/5" 100+ !
i._

(With cobbles' at 28.5 ) .>
i_ 29.5,

14A 28.5-29.5 25-80 105.
very dense gray sand and gravel,

E, traces of clay and silt, dry 15A 29.5-30.5 40-60/4" 100+ ;
-

TYPE SAMPLER:WATER OssERVATIONS
METHOD:

'[ g'" 5'g"^-'*"''' o'"" ,

RG/DW/JS 4g,4,T ecunici Aw: a. ;

COMPLETION DEPTH:
!x

- a *0; 29590 o,,,,A,,,,,. , , , . . C. swetsyvu.e

BOWSER - MORNER
2 SIS

'

.

!
.. .. -



._.

!

l

LOG OF BORING NO. 87-13 - continued
.

BORING LOCATION: As shown on boring 1ocation plan' DATE STARTED: 1-4-88 |

1-8-88 I

DATE COMPLETED:
suRr ace ELEVATION:

DEsCRarif 0N of M. ATE RI AL saurtt a(ows pg n -N" Slows
51naTuu no. s saura .~ ou r P r. o.

TVPE O<PTM SAuPLER COaE MEC

30 30.5'
--

liard gray silt and sand, some gravel ,17A 31.5-33.0 40-43-40/3" 83+ 1

__
trace of clay, moist

_ 33.0' '

Apparent rock
_35' (Auger refusal at 35.0')

- 37.0' 1B 37.0-38.0 12"
- liard gray to black slightly IB 38.0-43.5 66"

- weathered medium bedded dolomite
-

with occasional shale partings
an'_ (With vertical fracture at 39.0')

i

O' - (With vertical fracture at 41.5') .)
- 42. 5'
- Hard gray unweathered medium to 3B 43.5-48.5 60" :

thin bedded shaley dolomiteD,44.0* Hard gray unweathered thin bedded
shaley dolomite

*

(With fine pyrite crystals at 47.5'' 4B~ 48.5-57.0 q 102" ,

!

1 A I
0' (Weathered fractured zone at 50' ' |

with accumulation of fine material
.

lI /
- (With fine pyrite crystals in shale !

- below 52.0') i

-

')N .

55' 1

(With small vugs. filled with bi.tumer ,

' ~ from'~55;57')~~~
~ Bottom of boring at 57.0'
-

'
_

!

Hollow Auger waven ossenvanous tvec smeten: ;
uevuoo: ^' ' " ' ' " "

' " ' ' ' ' ' ' " "
tccu~ic Au: RG/DW/JS 1.4e x NX core

O*
,,

couettTeow otPTH:
aas. x c. sanevTuse

ot Ta anta-' ' " " ~ ' 29590
BOWSER - MORNER

reis

l
- |

. _ . . - _.



._

Log of Well No. 87-13

.

0
3.2'

-

29590 3.0'Date Installed
1-8-88

Technician O.0'
RG/DW/JS 0.0' -

Surface Elevation

Riser Pipe Miterial
304 SS

Riser Pipe Diameter Cement ,te
,

|Bentoni
7 .. GroutScreen Material

--304 4 S .
,

Screen Diameter
2"

Screen Slot Size O'
k

O.010" (" t

Bottom of Boring ;,0 i

57_0'
Bottom of Scree

57 n'
Top of Screen .

gt$5 Bentonite '

.a c * SlurryO Top of Sand
28.5

,

Top of Bentonite Pellets--

28.5'
20.0' Top of Bentonite Slurry

Top of Bentonite / Cement Grout
.

,, .0'
Top of Soil Backfill Quartz

Sand
,

.

Top of Well Riser Pipe
screen

Top of Guard Pipe

Initial Water Depth
'

57.0' '

Completion Water Depth
,

,

41_4'
,24 flour Water Depth

!57.0'-.
*

,

48 flour Water Depth ,

2

Hour Water Depth Approx. 300 gals. water lost. " 'Remarks: Lost water return at 50'; -'

partial return at 51'.
'

6"x5' locking guard pipe
installed.

-
.

u

- -
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~ EAGON & ASSOCIATES,.INC.

-

|

( ' BOREHOLE LOG
s

,

Site Names BP Chemicals Inc., Lima, Ohio Boring No 91-T2
'
,

Date Drilled: 2/26 & 27/91 Surface Elevation: 853.8'
Location: S. of TG-2,Driller: Bowser-Horner

Drilling Methods HSA & Tri-cone Roller Bit E. of A-frame building ,

Geologist Mike Gross
'
,

>

SAMPLE

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

!

0-0.5 Auger Returns Stone Fill

,

0.5-11 Brown Till Clay, Trace Sand & Gravel, Damp.

i

11-32.2 Gray Till Clay, Trace Sand & Gravel, Damp.
,

(Auger Refusal at 32.2') ,

.("
32.2-49.3 Tri-Cone Dolomite Brown & Gray, Micro-crystalline, Shaly. -

Roller Bit
>

Returns

B.O.B. - 49.3'

'
.

i

f

9

:
1

|

-1

-

'

i

)
;

i

!



_ _

EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. liigh Strut. Suite 301/ Wonkington. Ohio 43085 / (614) 888-5760

FMITOR WELL DUTAIJATIQi RETORT

Pfn11rr BP m emicals Inc. at Lima. Ohio WELL # 91-T2
LOCATIQi East of A-frame hiildirn, south of 'IG-2
DATE DISTAIJ1D 2/27/91

DESCRIPTIGJ OF tmI'IORDG ZG E:
Perched _gone in uroemost
portion of bedrock.

85_5.84' elev. 1 h
,_

WELL DISTALilD BY: Tim Bcchmr 6a
2.+'Bowser-Forrer

2.0'

T\\ '# # #^ # # #^ # ##9
a

DRIILDC MElllOD: HSA and
3 7/8" Tri-cone rollerbit

- --

DORDOLE DIMIEITR:_6" to 32.5'
3 7/8" to 49.3'

'lYPE OF CASUG: 2" 316
ctainless steel riser +2.0' till ocunent/ bentonite grout

to 39.3'.

TYPE OF SCREDI: wir h -20 '

10-slot 2" 316 stainless steel
39.3'-49.3'.

TYPE OF SCREDI PACK:_llo. 6-20
pure bentonite slurry

washed silica 35.3'-49.3'. 32.2 '-

-33. 8 '
TYPE OF GPOUP MATERIAL USED:
Dentonite pellets 33.8'-35.3'; dolcxnite
15 cal slurry (20 lb powdered, bentonite pellets

20 lb cranular) ~20-33.8'; 40
-3 5. 3 'gal cruit (150 lb_cment w/

bentonite) O'-20'

TYPE OF GUARD PIPE: 6 3_f4" x
5' calvanized steel

MFASURUG POINT ELEVATION: top
of 2" stainless steel casirn

3 ~~39. 3 '-

:ORIGDIAL SIATIC WATER LEVEL:
3/5/91 35.60' T.O.C. j pare silica sand

_

..

:
ADDITIONAL RD4 ARKS: "- - 4 9. 3 '

O Used 4" flush-joint temporarycasirs seated into rock at 32.5' .
~49.3'''' Used ~2500 gal of water to drill.

bedrock with ~80%(?) recovered by
circulation durlig drilll19



. . . - .. - ..

EAGON & ASSOCIATES, INC.'[''s BOREHOLE LOG
L'

Site Names BP Chemicals Inc., Lima, Ohio Boring No: 91-T6
?

Surface Elevation: 863.1 ;

Date Drilled: 2/26/91 Location: SE of TG-6,
Driller: Bowser-Morner ''

Drilling Methods HSA & Tri-Cone Roller Bit SW corner of outfall pond'

Geologist Mike Gross

SAMPLE
,

INTERVAL RECOVERY STRATUM DESCRIPTION OF HATERIAL

r

0-1 Auger Returne Stone Fill

1-18 Brown Till Clay, Trace Sand & Gravel, Damp. ,

i

i
18-46 Gray Till Clay, Trace Sand & Gravel, Damp.

(Auger Refusal at 46')

f

46-65.1 Tri-Cone Dolomite Brown & Gray, Micro-crystalline, Shaly. ;

I

Roller Bit
Returns

i

B.O.B. - 65.1'

:

o

'
-

1

,

3

d

: (~'c --)..s;

t

-i

'

, - _ - ,



EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. liigh Street. Suite 302 / Worthington. Ohio 43085 / (614) 8E8 5760

0 -R - D-e-

PinTECT BP diemicals at Lima. Ohio WEIL # _91-T6
LOCATION Pht corner of outfall nord, Southeast of 'IG-6
DATE DISTATJm 2/29/91

DEKRIPTION OF MDNI'IORDO ZONE:
Perched zone in urm M
portion of bedru i.

865.29' elev. I J 4t
|"

WELL DISTATJm BY: Tim Boehmer. J i
2.+'Bowser-Morn 2r

2.2'
VDISPECIOR: David J. Sugar I

'

s %

D #WO" NNd %#%#%W
Fagon & Associates

DRTTJ.TfG MEIIDO: IEA and
3 7/8" Tri-cone rollerbit

_. _

DORDDLE DIAMETER: 6" to 47.5'
3 7/8" to 65.1'

TYPE OF CASDG: 2" 316
stainless steel riser +2.2' cement / bentonite grout
to 55.1'.

.D
TYPE OF SQEEN: wire-surrl -3 2 '
10-slot 2" 316 stainless steel till

55.1'-65.1'.

TYPE OF SGEEN PACK: No. 6-20 pure bentonite slurry
washed silica 50.8'-65.1'. 46.0'-

-4 9. 0 'TYPE OF GROUP MATERIAL USED:
Bentonite pellets 49.0'-50,8'; dolcanite
20 cal slurry (45 lb bentonite) bentonite pellets

32'-49'; 30 cal cTrout (192 lb

cement. 5 lb bentonite) O'-32' - 50.88

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel pure silica sand

MEASURDG PODif ELEVATION: tro _
of 2" stainless steel casim

i; -- 35.1'

'ORIGD4AL STATIC WATER LEVEL: [
3/18/91 44.23' T.O.C. 3

_

ADDITIONAL RD4 ARKS: ~ -- 65.1'Used 4" flush-joint temporary
Os casirg seated into rock at 47.5' . l

Used ~2750 gal of water to drill ~ 65.1''

|bedrock with ~80%(?) recovered by
j

circulation durirg drilling.
j
l

-
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EAGON & ASSOCIATES, INC. ]
BOREHOLE LOG'

Site Name: BP Chemicals Inc., Lima, Ohio Boring No 91-T7

Date Drilled: 2/13/91 Surface Elevation: 865.6' ;

Driller Bowser-Morner Location S. o f *10-7 ,

Drilling Methods HSA & Tri-Cone Roller Bit SW corner of burn pond

Geologist Mike Gross i

SAMPLE

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

,

0-1 Auger Returns Stone Fill

1-13 Brown Till Clay, Trace Sand & Gravel, Damp.

13-39.5 Gray Till Clay, Trace Sand & Gravel, Damp. Fine

Sand zone near top of rock.

(Auger Refusal at 39.5*)
s

39.5-68.0 Tri-Cone Dolomite B'rown & Gray, Micro-crystalline, Shaly.
Roller Bit

i
Returns

!

,

i

B.O.B. - 68.O'

.

i
w;

|

|

|
.

" moA -m 4 -,-
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EAGON & ASSOCIATES, INC.
Consulting Geologists
6871 N. liigh Stnet, Suite 302 / Worthington. Ohio 43085 / (614) 838-5760

10NI'IOR WELL E1STALIATIQi REPORT

PFnJECT BP Gemicals Inc. at Limaa Ohio WELL / 91 /I7
IDCNTION Southwest corner of h2rn Dord. South of 'IG-7
DATE U1 STALLED 2/14/91

DESCRIPTIQi OF }0NI'IORDiG ZQiE:
Penhed zone in uppennost
nortion of bedrock.

867.58' elev. i n
WELL E4SINIJD BY: Tim Boehmer, A

2.+'Bowser-Morner
2.0'

v
DISPECIOR: Dwid J. Sucar T ~, s

%\\#%#%4rNN' y m f;y g g g g g , g , g
Facon & Associates

DRILLUG MEllOD:_llSA and
3 7/8" Tri-cone rollerbit

_ .._

DORDOLE DIAMEITR: 6" to 39.5'
3 7/8" to 68.2'

TYPE OF CASB U: 2" 316 till

stainless steel riser +2.0' ccmnt/ bentonite grout
to 58.0'.

-

TYPE OF SGEEN: wire-wouni -2 0 '
10-slot 2" 316 stainless steel
58.2'-68.2'.

TYPE OF SCREDI PAG: lio. 6-20 pure bentonite slurry
washed silica 68.2'-50.5' 39. 5 ' -
(~ 90 lb)

TYPE OF GROUP MATERIAL USED:
15 cal slurry (25 lb ro.dered, dolcaite
20 lb cranular) 20'-50.5':
25 aal arout (188 lb cemnt
10 lb bentonite) 0'-20' -50. 5 '

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel pure silica sand

MEASURUG POINT ELEVATION: tco _
of 2" stainless steel casim

58.2'
- -

ORIGINAL STATIC WATER LEVEL:
-

2/14/91 47.80' T.O.C. r
-

;

1
ADDITIONAL RD4 ARKS: '

Urai 4" flush-joint temporary 5 68.2'
~~ ~

casiin scatal into rock at 40.0'.O, Ucod ~2000 gal of water to drill
-

68.2'

- bxirock with ~90%(?) recovered by
circulation during drilling.

__ _ _ _ . _ _



__

i

EAGON & ASSOCIATES, INC.
BOREHOLE LOG

r

'

Site Names BP Chemicals Inc., Lima, Ohio Boring No: 91-T8
I

Date Drilled: 2/15 & 10/91 Surface Elevation: 866.0'
Driller Bowser-Morner Locations S. of TG-8, E. of surge tanks

Drilling Methods HSA & Tri-Cone Roller Bit Geologist: Mike Gross

SAMPLE.

INTERVAL REOOVERY- STRATUM DESCRIPTION OF MATERIAL
5

I

O-2 Auger Returns Stone Fill

2-20 Brown Till Clay, trace Sand & Gravel, Damp

20-37.5 Cray Till Clay, trace Sand & Gravel, Damp.

(Auger Refusal at 37.5')

s
l.

37.5-65.0 Tri-Cone' Dolomite Brown & Gray, Micro-crystalline, Shaly. *

Roller Bit
Returns .

I
I

B.O.B. - 65.0'

i
6

>

i

e

',

:

r I

-d

i

_ _ _ _ _ _ _ _ _



EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. liigh Street. Sulse 302 / Worthington, Ohlo 43085 / (614) 888 5760

MJtTIOR WELL DISTALIATION REPORT

PROJDT J)P Chemicals at Lira, Ohio WELL / 91 'r8
LOCATION Dist of surue tanks, South of 'IG-8 |

DATE DISUALIID 2/19/91

DESGIPTIOti OF totTIORDG ZOtIE:
Pertivd zone _.in urverTost
portion of bedrock.

868.01' elev. I ) s

WELL DGIALLED BY: Tira Boehmer, h
2.25' |Ikuser-Fm

2.0'
'

"DisIN: Mike Gross, T - N

D "O'# NN#D#WNOnyyx1 & Associates

DRILLUG MEDDD: IEA and
3 7/8" Tri-cone rollerbit

._ _.

DORU DLE DIAMETER: 6" to 37.5'
3 7/8" to 65.0'

.

TYPE OF CASING: 2" 316
stainless steel riser +2.0' till cerent/ bentonite grout
to 54.3'.

TYPE OF SCREEN: wire-wcard -15 '

10-slot 2" 316 stainless steel
54.3'-64.3',

TYPE OF SGEEN PAG: No. 6-20 pure bentonite slurry
washed silica 47.0'-65.0'. 37. 5 '-

TYPE OF GROUT 1%TERIAL USED: -4 4 . 0 ' i

Bentonite pellets 44.0'-47.0'; dolcraite
15 cal slurry (25 lb powdered, bentonite pellets i

25 lb cranularl ~15'-44'; 35

cal ctrout (188 lb cerent w/ -4 7. 0 '
bentonite O'-15'

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel pure silica sand

<

MEASURDG IOINT ELLVATION: top _
of 2" stainless steel casiin

E - 54.3'
r iORIGINAL STATIC WATER LEVEL: ~ pure silica sard2/25/91 49.12' T.O.C. -

_

ADDITIONAL RHGRKS: 5
' - ~ ~

64.3'Used 4" flush-joint temporary
casirg seatal into rock at 38.5'. pure silica sard
Used ~3650 gal of water to drill - 65.0''
bedrock with 80%(?) recovered by
circulation durirg drilliny.



. - .- .

BORING LCG - No. T-9
BP CHEMICALS INC.

DATE DRILLED: 8/24/88 SURFACE ELEVATION: 849.2 i

y

SAMPLE BLOWS SAMPLE
'

INTERVAL PER 6" RECOVERY STRATUM DESCRIPTION OF MATERIAL

0-$ 0-6.4 Brown gravelly CLAY. Very sandy
toward base.

5-7 2-3-3-3 2.0' *

6.4-7.7 Grey-brown fine to coarse SAND.
Very clay-rich and pebbly. Wet.

7-9 2-2-7-10 1.8'
7.7-10 Brown SILT and CLAY. Scattered [

!pebbles. Damp.

9-11 no cample 0 ,

116131 8-14-20-29 2.0' 10-11.5 Brown and grey fine to coarse
SAND. Very clay-rich and pebbly.
Gradational lower contact. Wet.

13-15 7-10-20-24 2.0' 11.5-22.2 Grey SILTY CLAY and CLAYEY SILT.
15-17 5-9-13-16 1.7' Minor pebbles. Brown vertical

17-19 6-9-11-20 2.0' fractures near top. Sandy lamin-

19-21 3-12-15-36 0.6' (cobb ation at 18.5'. Trace of sand i

|
near bottom. Damp. i

:? 1. 5 - 2 3 2-20-23 1.4'
22.2-23.5 Grey fine to pebbly SAND. Poorly ,

sorted, clay-rich. Wet. :

?4-24.5 24-75-60 1.4' 23.5-24.5 Grey SILTY CLAY. Trace sand.
Damp. ,

-O
24.5-33.5 Grey-brown fine to pebbly SAND.

16.5-28 37-63-51 0.8' Very poorly sorted, some clay.

'9-30.5 26-44-57 1.1' Cobbles and silt lenses increase
.31. 5 -33 22-34-31 0.8' downward. Dry.

34-34.7523-110/3'' O.65' 33.5-34.5' Grey SILT. Some pebbles. Damp. ,

36.7-
46.7 core 9.75' 34.5-56.7 Grey microcrystalline DOLOMITE.

46.7- Abundant shale laminations '

56.7 core 9.80' throughout. Some vertical
fracturing in upper ten feet.

T.D.-
56.7'

;

h

;

.

?

E

\_
-l

i
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MONITOR WELL INSTALLATION REPORT
fx

WELL NO. T-9
PROJECT BP Chemical inc_
LOCATION 4905 West, 2611 South

DATE INSTALLED 8/26/88

DESCRIPTION OF MONITORING ZONE shallow bedrock

WELL INSTALLED BY
'B. Kirkpatrick/Bowser-Morner

INSPECTOR M. Gross /Eaaon & Annoc_
3" bedrock

SIZE (DI A. ) 0F DRILLED HOLE
6%" unconsolidated,

TYPE OF CASING & SCREEN 2" stainless steel

TYPE OF PACK (SAND / GRAVEL) USED
#4 quartz sand

TYPE OF GROUT MATERIAL USED bentonite

TYPE OF GUARD PIPE USED galvanized steel

GROUND WATER ELEVATION

A

dREMARKS:
3.6' 4.3'

Bentonite pellets stopped at rock f y

shelf, so 25 lb. of benseal granular esovmf 7 wwvpp
:j -

bentonite was mixed into 17-18 gal. ' >

Q] ' , -

heavy slurry and pumped through . : 't.
8 * '..rtremie pipe. .

Mixed 4 bags esment and-13 lb. goldseal y + 6 "-aquagel bentonite in 30 gal water to
make 50 gal. slurry to surface.
Developed by Bowser-Morner with airlift .

bentonite(oilless compressor) for several hours. [ slurry
Returned cuttings, sil't, etc. initially. ,.

Pumped at 3 gpm clear water within
two hours.

.

e

Top of
Bedrock
34.5'

- - 36.5'

- - 40.8'
sand 46.6':

pack

- 56.6'

O- 56.7'
. q 3., g
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EAGON & ASSOCIATES, INC.
BOREHOLE LOG

Site Names BP Chemicals Inc., Lima, Ohio Boring No 91-TIO

Date Drill.3d 2/6 & 7/91 Surface Elevation: 865.5'

Driller Bowser-Morner Location: S. of 87-10,

Drilling Methods HSA & Tri-Cone Roller Bit SW corner of deep well pond ;

Geologist: Mike Gross
|

1

SAMPLE

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL
:
r

h
n

(See Boring Log 87-10 for detailed !
!

description of 0-50 ft. interval.)

!
!

!

O-1 Auger Returns Stone Fill
!

!

l-18 Brown Till Damp

18-40 Gray Till Damp

(Auger Refusal at 40')

:

.

I

40-50 Tri-Cone Dolomite Gray & Brown, Micro-crystalline, Shaly, i

,

Roller Bit
Returns

[
,

,

50-60 10.0* of 3* Dolomite Gray & Brown, Argillaceous, t

'

Core Micro-crystalline, subhorizontal shale
partings throughout; minor subvertical
filled hairline fractures,ir ple:::. ;

P

i

i

Ream to 62.O' j

B.O.B. - 62.O'

. _ ._. _ . _ , -
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EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. Ifigh Street, Suite 302 / Worsnington, Ohio 43035 / (614) 888-3760

'

MJNTIOR WE[L INSTATIATION REEORT

WELL # 91-10
PFOIDCr BP Chemicals at Lira, Ohio
IDCATIOi Southwest connr of deep well nord, south of 87-10
DATE INSTAT.TJD 2/8/91

DESCRIPTIQi OF }DJITORDG ZGJE:
Perched zone in upperrost
portion of bedro~k.

867.48' elev. i g
-

WELL DISTAIJlD BY: Tim Boehmer, j ' 2.4'Bowser-Morner
2.0'

FINSPECIOR: Mike Gross, T - w
&\#%#W#V F %'W\M%#% 4%\ W\\Fanon & Associates

DRILLDG MEDIOD: IFA ard
3 7/8" Tri-cone rollerbit

_ _

DDRDDLE DIAMETER: 6" to 40'
3 7/8" to 62'

TYPE OF CASING: 2" 316
stainless steel riser +2.0' till cement / bentonite grout

to 51.1'. .

-12'
TYPE OF SCREEN: wire-wourd'

10-slot 2" 316 stainless steel
51.1'-61.18

pure bentonite slurry
TYPE OF SCREEN PACK: No. 6-20
washed silica 43.7'-61.1': 40 '-

Dolcznite cavims 41.3'-43.7'
ard 61.1'-62.0' .

-41. 3 '
TYPE OF GROUP MATERIAL USED:
25 cal slurry (35 lb rxw3ered, dolcznite
15 lb cranulari ~12'-41.3': 35
cal aruut (190 lb otsent w/
Lwtonito 0*-12 *

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel

MEASURIIG IVINT ELEVATION: top __
of 2" stainless steel casirn : --51.1'-

:
I

ORIGINAL SIATIC NATER 11 VEL:
pure silica sand

2/11/91 47.30' T.O.C. 3
=
"- M 1.1'

ADDITIONAL RD%RKS: dolomite cavings( Used 4" flush-joint tenporary
--H52. 0 ''- casiry coated into rock at 44'.

Used ~4100 gal of water to drill
bedrock with ~90%(?) reocnered by
circulation during drilliry. j

i

|



EAGON & ASSOCIATES, INC.J -~

BOREHOLE LOG

Site Names BP Chemicals Inc., LLma, Ohio Boring No: 91-T11

Date Drilled: 2/8 & 11/91 Surface Elevation: 865.b' j

Driller: Bowser-Morner Location: E..of 87-11, |

Drilling Method HSA & Tri-Cone Roller Bit SE corner of burn pond'
Geologist: Mike Gross

3

:

SAMPLE .

'!
INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

i

~;

(See Boring Log 87-11 for detailed
description of material.)

:

0-1 Auger Returns Stone Fill i
!

1-13 Brown Till Dry
,

1

'

13-36 Gray Till Damp
:

(Auger. Refusal at 36.0') )
.i

,

36-61 Tri-Cone Dolomite Gray & Brown, Micro-crystalline, Shaly. 1

Roller Bit
Returns

,

B.O.B. - 61.O' i

,

;

,



p

EAGON &' ASSOCIATES,''INC.
Consulting Geologists
6877 N. High Street, Seite 301/ Worthingson, Ohio 43085 / (614) 888 5760

MONTIOR WELL INSTAL 1ATION REPORP

WELL #: 91-T11 _
PROJECT BP Chemicals at Lima.- Ohio
-IOCATION Southeast evaer of turn nord. East of 87-11-
DATE INSTATJJD 2/12/91

DEGIPTION OF IONTIOP.DG ZONE:
Perched zone in uroernost
portion of bedrock.

867.45' elev. i n
~~

WELL DISTATIIn BY: Tim Boehner, h
2.3'Bowser-Morrer

2.0'
l'

DLvu;wn: Mike Gross. Y s s

Eaaon & Associates %V4%#NA* W W#%/AV/%4%/M

DRTTIJfG MEDDD: IEA ard
3 7/8" Tri-cone rollerbit

_ _.

BORDDLE DIAMETER: 6" to 36':
3 7/8" to 61'

TYPE OF CASDG: 2" 316
stainless steel rieer +2.0' till cement / bentonite gruut

- to 60.0'.

TYPE OF SCREDi: wire-wurri -12 '

10-slot 2" 316 stainless steel
50.0'-60.0'. .

TYPE OF SGEDI PAG: No. 6-20 pure bentonite slurry ,

washed silica 41.8'-60.75'. 36.5'- +

dolcraite cavims 60.75-61.0'
j

-39. 0 ' i
TYPE OF GROUP MATERIAL USED: .

Bentonito nellets 39.0'-41.8'; dolcnite .

15 aal slurry (25 lb powdered, hud.4 nite pellets !-

15 lb cranular) ~12'-39.0': 20
--aal arrut (94 lb cement) 0-12'

- 41.88
,

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel ,

i

IHEASURDiG FOINP ELEVATION: top _
!of 2" stainless steel casim

2 - M 0.0'
~

ORIGDUL SIATIC WATER LEVEL: r ,

2/13/91 49.26' T.O.C. E pure silica sand
1

,

,
._

;
ADDITICNAL RIMARKS:

T20. 0 8
-

Used 4" flush-joint tsporary
. casirg seated into rock at 37.5'.

--61.0'Used ~2100 gal of water to drill~~

b-suck with ~80%(?) recovered by
circulation during drilliry.

. - . -
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EAGON & ASSOCIATES, INC.-s t:
BOREHOLE LOG.'

Site Names EP Chemicals Inc., Lima, Ohio Boring No: 91-T12
.

Date Drilled: 2/19 & 20/91 Surface Elevation: 865.5* |
'

Driller: Bowser-Morner Location SE corner of V1 Pond
Drilling Methods HSA'& Tri-Cone Roller Bit Geologist: Mike Gross

,

SAMPLE

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

O-0.5 Auger Returns Stone Fill

;

0.5-13 Brown Till Clay, trace Sand & Gravel, Dry

13-41 Gray Till Clay, trace Sand & Gravel, Damp;
some dry Gravel on top of Bedrock.

.

Possible weathered Bedrock below 39'

(Auger Refusal at 41.5')

41-61.0 Tri-Cone Dolomite Gray & Brown, Micro-crystalline, Shaly.
Roller Bit
Returns

B.O.B. - 61.0'

,

f

:
,

i



|

EAGON & ASSOCIATES, INC. !

Consulting Geologists
6577 N. High Street. Suite 302 / %rshington, ohto 43085 / (614) 888 3760

(: }0NTIOR WELL DISIAllATION REPORT

PROJIrr BP Q1emicals at Lima. Ohio WELL / 91-T12 i

IDCATIQi Southeast corTvr of V1 pord
DATE DJSTATJJD 2/21/91

DESCRIPTIQi OF HotiTIORUG 20 tie:
_D2rdled zone in urxrrmost
_ portion of bedrock.

867.52' elev. t ) <
~~

WELL DISTALTlD BY: Tim Boehmer, h
2.25'Powser-Morner

2.0'
"

DISPECIOR: Mike Gross. 7 - s-
#DNO# NNMN'N W

_J3gon & Associates

DRIILIIG MEIlOD: HSA ard
3 7/8" Tri e ne rollerbit

- -.

DORHOLE DIAMETER: 6" to 41.5'
3 7/8" to 61.0'

TYPE OF CASDG: 2" 316
stainless steel riser +2.0' till cement / bentonite grout
to 51.0'.

TYPE OF SCREEN: wire-wxind -20 '

10-slot 2" 316 stainless steel
51.0'-61.0'.

weathered
TYPE OF SGEDi PACK: No. 6-20 rock? pure bentonite slurry
washed silica 41.6'-61.0'. 41'-

TYPE OF GFOUT MATERIAL USED:
15 cal slurry (20 lb oowdered, dolcznite
20 lb cranular) 20'-41.6':

25 cal crout (188 lb cement w/ -41. 6 'bentonite O'-20'.
|

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel

MEASURDG PODir ELEVATIQ1: top
of 2" stainless stml casirn 4

3 - ~~51.0' |

-.

ORIGINAL STATIC HATER LEVEL:
-

,

'3/26/91 47.71' T.O.C. 3 pure silica sand |
: \

ADDITTONAL RD4 ARKS:
~ 1

61.0'O Used 4" flush-joint temporary
casing seated into rock at 41.9' .
Used ~3600 gal of water to drill ~61.0'"

bedrock with ~90%(?) recovered by
circulation during drillirg.

- - - _ - _ - _ _ _
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EAGON & ASSOCIATES, INC. 7

BOREHOLE LOG

,

,

Site Names BP Chemicals Inc., Lima, Ohio Boring No 91-T13 {

Date Drilled: 2/21/91 Surface Elevation: 857.7*
'

Driller: Bowser-Morner Location: SW corner of V1 Pond
|

Drilling Methods HSA & Tri-Cone Roller Bit Geologist: Mike Cross
L'

>

SAMPLE '

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

i
s

0-5 Auger Returns Stone Fill Water-bearing surface drainage.

i

5-18 Brown Till Clay, trace Sand & Gravel, Damp.

:

18-34.5 Gray Till Clay, trace Sand & Gravel, Damp.
.

(Auger Refusal at 34.5')
!
,

. !

34.5-58.0 Tri-Cone Dolomite Gray & Brown, Micro-crystalline, Shaly.
Roller Bit
Returns

.|
1

|

B.O.B. - 58.0'

f

i

-.

- _ _ _ - - - -



EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. liigh Street, Sulse 302 / %shington, Ohio 430Y5 / (614| 888 5760

0 wunOR uat DerA w sIai m a r

PIOJDCT BP memicals at Lima, Ohio WELL / _91 'r13

IDCATIG1 Soutlwest corner of V1 nom
DATE DISTAILED _2/22/91

DE"CRIPTION OF foiHORDG ZGIE:
Fwxted zone in uppemost

_ portion of bcdrock.
859.72' elev. i 3

--

WELL INSTALLED BY: Tim Bochner, g 2.19'
Dcuser-Morner

2.O'
vDISPECIOR: Mike Gross, T ,. g

Eaaon & Associates & W A\\##%4 N FM///%/#%/nxvnxs o

DRILLDG MElliOD:_11SA aM
3 7/8" Tri-cone mllerbit

- -

IORDDLE DIAMETER: 6" to 34.5';
3 7/8" to 58.0'

'IYPE OF CASDC: 2" 316
stainless steel riser +2.0' till mit/bentanite grou

to 4 5. 8 ' .

-20 '
TYPE OF SCREEN: wire-wouM

10-slot 2" 316 stainless stcel
45.8'-55.8'.

TYPE OF SQ1EEN PACK: No. 6-20
pure bentonite slurry

washcd silica 39.O'-56.9' . 34.5'-

-35.4 'TYPE OF GOUr FATERIAL USID:
_Dentonite nellets 35.4'-39.O': dolcznita

10 cal slurry (15 lb nowdered. bentonite pellets

10 lb cranular) ~20-35.48, 20

cal crout (188 lb mnt w/ -39. 0 '
bentonite O'-20'

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanizcd steel

MEASURDG IVINr ELEVATIGi: top
of 2" stainless steel casirr4

: - -4 5. 8 '
-

ORIGTNAL STATIC HATER LEVEL: :

2/26/91 38.84' T.O.C. E_
pure silica card |

5ADDITIGE RD4 ARKS: --55. 8 '=-
Used 4" flush-joint ta:porary ,

j
\. casing seated into rock at 35.0'.

-56. 9 ' IUsed ~2500 gal of water to drill
bcdrock with ~90%(?) recoveral by bentonite pellets

-58. 0 ' |circulation during drilling.
!
,

W

,
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EAGON & ASSOCIATES, INC.

O* BOREHOLE LOG

Site Names BP Chemicals Inc., Lima, Ohio Boring Nos 91-T14

Date Drilled: 3/4/91 Surface Elevation: 864.9'
Driller: Bowser-Morner Locationt Between TG-5 & TG-8, E. of |

Drilling Methods llSA & Tri-Cone Roller Bit celite pond beside R.R. tracks ]
Geologist Mike Gross j

|

I

SAMPLE

INTERVAL RECOVERY STRATUM DESCRIPTION OF MATERIAL

O-13 Auger Returns Brown Till Clay, trace Sand & Gravel, Damp

13-41 Gray Till Clay, trace Sand & Gravel, Damp

Possible weathered Bedrock below 36'
.

(Auger Refusal at 41.5')

41-62.3 Tri-Cone Dolomite Gray & Brown, Micro-crystalline, Shaly.
Roller Bit
Returns

t

B.O.B. - 62.3'

i

!

9

A

9

,

t

I

9



EAGON & ASSOCIATES, INC.
Consulting Geologists
6877 N. High Street, Suite 302 / n'orthington. Ohlo 43085 / (614) 888-$760

MCtiTIOR WELL INSD\IlATIGi REPORT

WELL # 91-14
PInTIrr BP Olemicals at Lima, djio
I.DCATIGi _ fast of_celite ixnxi beside R.R. tacks, between 'IG-5 arri 'IG-8
DATE DiSIAILED 3/5/91

DESGIPTIQi OF 11]NTIORDC ZONE:
Perdled zone in urmnnost
portion of bedrock.

866.91' elev. I A
~~

WELL DISTAlllD BY: Tim Boehmer, h
2.+'Bowser-Momer

2.0'.
V

INSPIEIOR: Mike Gross. T s N

#D'NN# NN'NN% W
Eaqon & Associates

DRIILDU MEDIOD: HSA and
3 7/8" Tri-cone rol]erbit

_ ._

DORDIOLE DIAMETER: 6" to 41.5';
3 7/8" to 62.3'

TYPE OF CASDG: 2" 316
stainless steel riser +2.0' till cemnt/ bentonite gmut
to 52.3'.

TYPE OF SGEEN: wire-wury3 -25 '

_J0-slot 2" 316 stainless stml
52.3'-62.3'.

weathered
TYPE OF SCREDI PACK: No. 6-20 rock? pure bentonite slurry
washed silica 47.4'-62.3', 41' -

-4 4 . 4 'TYPE OF GKXJr MATERIAL USED:
. Bentonite nellets 44.4'-47.4'; dolcanite
15 cal slurry (20 lb nowdered, bentonite pellets

15 lb cranular) 25-44.4' 35__
-47. 4 'cal arcut (188 lb coment w/

bentonite O'-2ji'

TYPE OF GUARD PIPE: 6 3/4" x
5' calvanized steel

MEASUREG FORTT ELEVATIGi: top.
of 2" stainless steel casirn -

~ 52.3'
-

:ORIGDE SIATIC WATER LEVEL: - pure silica sarri3/11/91 47.80' T.O.C.
._

ADDrrIGE REMARKS: ~-

~ 62.3'Used 4" flush-joint torporary
Q casirg seated into rock at 42'.

- 62. 3 'Ured ~4000 gal of water to drill'-

bcrirock with ~80%(?) recovered by
citullation durirq drilliJg.

|

!
,
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- ife DAMES & MOORE
E 3065 SOUTHWESTERN BOULEVARD. SUITE 202. ORCHARD PARK. NEW YORK 14127 1240

(716) 675 7130 FAX: (716) 675 71% (7!6) 675 7137
.

..

.I

I
1

- i

May 21,1992
:

^i
.

.

BP Chemicals, Inc.
Fort Amanda Road
P.O. Box 628j.
Lima, Ohio 45802 ,

,

t

Attn: -Mr. Kenneth C. Wardwell, P.E.
Project Manager

~O-- Liner Compatibility Testing |
:

** !Pond Closure Project-
' BP Chemicals, Inc.
Lima. Ohio .i

;

,

Dear Mr. Wardwell: 1

~I Enclosed please find the final reports from GeoSyntec Consultants, our subcontract '
laboratory for liner testing. I hereby certify based on knowledge and belief that the liner |

i
testing described in these reports was performed in accordance with Method 9090 as
specified in EPA publication SW-846, using HDPE material'of the type and thickness

|
specified for use on the subject project and a leach medium formulated in accordance with
EPA SW-846 method 1312, which simulates acid rain conditions, the teaching scenario

*

|
which could be anticipated in the event of a penetration through the closure cell cap. The
leachate was produced from samples of sludge taken from the four ponds and the' ' .i

solidification reagents in the proportions specified for use in the pond closure. ]

De results of these tests did not reveal any deterioration of the performance characteristics -
of the liner material or seams constructed from it in accordance with the specifications for. |
the subject project.

O 1
j-, ,m1: e x
,

1

l

~ w e a n , ,
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(e DAMES & MOORE-
'

in consideration of these facts, it is my opinion that the liner material specified for use on the-
subject project is compatible with the teachate which might be expected to be generated in j

the closure cells constructed from it.
,

!
,

i

, .TE 5E)]+<
-

.

Very tpdf.k. O
3ERT

i~j . <

!..{av .? % f
fV~^ . F. -

gg %~ . A '

.

/0NALPrinci gtl
Ohio Profession gineer #55746 |

4 ,

|

;

cc: Mr. William Rupert, P.E.
!

BP Chemicals, Inc.
Lima, Ohio

RRB:ph
-

Attachment
r

,

$

1

!

'I

( ,

t

1

,

!

O '
:

RRB:92:11:034
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M50 S.W.14th P!xe * $* 18
Boynton Beach, ficrida 33426 * USA

'gm- GEoSYNTEC CONSULTANTS Tet($o7)7*s40).fs:(407)73249 7

,.,

hCEIVED%,/

Dames & Moore

NIi$
5 March 1992

..

,

Mr. Mike lianchak
Dames & Moore
3065 S.W. Boulevard
Orchard Park, New York 14127

Subject: Chemical Compatibility Testing of HDPE Geomembrane with
Industrial Waste leachate,120-Day Final Reporti

,

| Dear Mr. Manchak:
i

Thank you for the opportunity to perform your chemical

compatibility testing. Enclosed is our report dated 5 March 1992 for
GeoSyntec project no. MC187-003.

If you have any comments or reconnendations concerning the format(R'j of reports you receive from us or concerning any other testing services,
please contact me.

Sincerely,

GEOSYNTEC CONSULTANTS
MATERIALS TESTING LABORATORY

.

Louis G. Tisinger
Program Manager, Chemistry

Enclosure

SLP:03:187-003A

l

!
l
l

O
LJ bboratacks: |Regional Ofken

BoyntcmBexh.fL |Corporste Omce Awrsa.CO + Boyoton Beach FL
Hunricsson Brach,CA '1200 S. Federal Highny * Suite 202 !!untington Beach, CA * Ncraoes, GA Norenw GABoynton Beach,il 33435 * USA ficasard Hill.CA * honrum.MD

Td. (407) 745400 * Faz (407) 736-4998 Dnassels, Bc!giara
MCI Mail * EMS:4681168 * MXB: Annep0DQlQI.M1

i
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O
EPA 9090 TESTING 0F GE0 MEMBRANE

WITH LEACHATE

1

FINAL REPORT
'

' Prepared for

Dames and Moore

3065 Southwestern Blvd
Suite 202

Orchard Park, New York 14127-1240

|
Prepared by

i

GeoSyntec Consultants
( Materials Testing Laboratory

3050 S.W.14th Place, Suite 18
Boynton Beach, Florida 33426

i

GeoSyntec Consultants Project No MC187-003

5 March 1992

eO
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CMCAT -

This testing report applies only to the sample (s) tested and does not necessarily indicate the qualityAs a mutual protection to our clients, the public,or condition of apparentfy identical or stellar products.
and GeoSyntec Consultants, this testing report is submitted and accepted for the exclusive use of the client
to wkm it is addressed and upon the condition that this report is not used, in whole or in part, in any' The testing
advertising or pubitcity matter without prior written autMrt24 tion frae Geo$yntec Consultants.
was perfonned in accordance with general testing industry standards and requirements.

.

t

CJ

,

- . *

,

!

(

,

b

Y

i

!

%.

4

a

-



- .,_

:

|

(}
'

Geo$yntec Consultant
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1. lHTRODUCTION

GeoSyntec Consultants' Materials Testing Laboratory- (GeoSyntec)
prepared this report as requested by Mr. M. Hanchak of Dames and Moore.
GeoSyntec was asked to interpret EPA method 9090 test results on Gundle
Lining Systems (Gundle) high density polyethylene (HDPE) geomembrane with
industrial waste leachate supplied by Dames and Moore.

2. SCOPE
;

Two HDPE geomembrane samples were immersed in leachate for 30, 60,
90, and 120 days, one at 23*C and one at 50*C. The following properties

were measured on control (unexposed) samples and on leachate-exposed;

samples after imersion in leachate for 30, 60, 90, and 120 days:

P_ ysical Propertiesh
.

MethodProperty

EPA 9090
Mass

ASTM D 374CThickness
EPA 9090Dimensions
ASTM D 792Specific Gravity

Volatiles ASIN D 3030 (SW 870)
, Extractables ASTM D 3421 (SW 870)

1 92.cz.ra
Kisi-oc3/rstotzs
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,

Mechanical Propnt_igiti

Procerty Method

Hardness ASTM D 2240

Yield Stress ASTM D 638

Yield Elongation ASTM D 638

Break Stress ASTN D 638

Break Elongation ASTM D 638

Modulus of Elasticity ASTH D 638

Initial Tearing Strength ASTH D 1004

I Puncture Resistance FTHS 101C Method 2065

Hullen Burst Strength
(hydrostaticresistance) ASTM D 3786

The specific test parameters are provided in Appendix A. Data

generated from the tests are presented in Appendix B. The leachate

O analysis is included in Appendix C.

t

3. EXPOSURE OF GECHEMBRANE SAMPLES TO LEACHATE

The geomembrane samples were exposed to leachate contained in
stainless steel exposure cells fitted with reflux condensers. The

4 leachate was stirred constantly, mitigating its stratification and
stagnation, and was changed after every exposure period. The exposure

cells were stored in constant temperature chambers ma4ntained at 23*C and

at 50*C. All exposure and sample retrieval procedures were performed
according to EPA 9090.

The geomembranes were exposed to leachate according to the following

schedule:

2 sr.or.rsMcler-oo3/rsretts

:
1

|

|
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Milestoo.g Dalt

4 November 1991Initial Exposure
4 December 199130 Day Period

60 Day Period 3 January 1992

90 Day Period 2 february 1992

120 Day Period 3 March 1992

4. DISCUSSION

I 4.1 Physical Propertifi

4.1.1 Hass

Hass was constant throughout the test, indicating that leachate was
not absorbed by the geomembrane.

4.1.2 Thickness

Just as mass remained constant throughout the test, so did
thickness remain constant, indicating that the geomembrane did not swell

1988].(absorption of leachate causes geomembranes to swell) (Haxo,
(i)theleachateSwelling of the geomembrane was not expected because:,

analysis indicated a very low volatile organic chemical content (volatile
organic chemicals can be absorbed by HDPE); and (ii) mass was constant,

,

4.1.3 Dimensions

Consistent with absence of swelling of the HDPE geomembrane,
dimensions were constant throughout the test.

i

3 92.02.28
MC181-003/T920126
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4.1.4 Specific Gravity

Specific gravity was constant throughout the test, indicating that
absorption of leachate by the HDPE geomembrane did not occur.

4.1.5 Volatiles Loss

Volatiles loss of the HDPE geomembrane was variable. Because

experience indicates that volatiles loss measurements on HDPE
'

geomembranes typically introduce error greater than the real value (which'

is a very small quantity) [ White and Verschoor,1990), it is likely that
the results may be attributed to experimental error and to material
variability and not to the geomembrane's interaction with the leachate.

4.1.6 Extractables Content

Extractables content of the HDPE geomembrane decreased during the
test, indicating that the leachate remov'ed geomembrane constituents. The
largest extraction by the leachate appeared to occur within the 30-day
immersion period; this extraction was indicated by the essentially
constant percentage of extractables observed in subsequent exposure-

' periods.

Because HDPE geomembranes do not contain plasticizers, as do
polyvinyl chloride geomembranes, only antioxidants and low molecular
weight polyethylene (wax) could have been removed by the leachate. An

artifact of the geomembrane manufacturing process, wax is in the highest
concentration on the surface of HOPE geomembranes (EPA, 1990) and,

' therefore, does not affect geomembrane performance.
>

Extraction of antioxidants by this test procedure is very difficult

4 92,02.28
MC187-003/f920126
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due to the large size of modern antioxidant molecules, inhibiting their
extraction from materials such as HDPE (Ciba-Geigy,1987 , Rodriguez,
1970, and USI,1986). Because of this molecular feature, it is unitkely

-

that antioxidants account for a significant percentage of the total
extractables content, a detail verified by previous test programs in
which wax was the only identifiable extractable (Geosyntec Consultants,

1990).

The loss of the geomembrane's extractables (largely consisting of
wax) probably occurred because of the geomembrane's exposure to leachate.
Because wax does not contribute to the fundamental properties of HOPE
materials, its loss should not affect the performance of the HOPE'

geomembrane.

4.1.7 Environmental Stress Cracking Resistance

Because the leachate did not cause the HOPE geomembrane to swell,
the samples did not undergo stress cracking. When materials swe51, the
cohesive forces of adjacent polymer molecules are reduced. As a result,
stress cracks develop more easily in the material when a mechanical
stress is applied. This test was conducted using ASTM D 1693, often

referred to as the ' bent strip" test. The test requires that a small

notch be cut longitudinally in a small strip of geomembrane,

concentrating stress when it is applied. The strip is then bentI

approximately 180', normal to the longitudinal axis, and maintained in
the bent configuration in a chemical solution. In this test program, the
bent strip was immersed in leachate for 120 days at 23'C and at 50*C.
Under these conditions, the bent strips (10 per temperature) did not
undergo stress cracking.

4.1.8 Sumary of Physical Properties

.

5 92.0r.2s
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The physical . properties of the HDPE geomembrane were generally
constant throughout the test. Only volatiles loss and extractables
content changed as a function of the immersion period - changes ,

attributable to variability both in the material and in the test (in the .

case of -volatiles loss) and to wax (in ~ the . case of extractables)
geomembranes. The physical property test results indicate that the HDPE
geomembrane.did not absorb leachate.

4.2 ticchanical Properties

.

I 4.2.1 Hardness

The HDPE geomembrane's hardness was constant throughout the. test,
indicating that the leachate did not HDPE's degree of hardness. These t

results are in agreement with the physical property test results which
indicated that that the leachate did not affect the geomembrane.

4.2.2 Stress At Yield

The HDPE geomembrane's stress at yield was generally constant
throughout the test. The slight post-exposure changes were generally
within one standard deviation of the mean control value,_ indicating that j

slight changes may be attributed to material and experimentalI

variability.

4.2.3 Strain At Yield

The ~ HDPE geomembrane strain at yield was slightly variable. The

changes, both positive and negative, were generally within one standard |

deviation of the mean control value. The roll-direction samples were j
1

generally unifora up to the 90-day exposure period; however, strain at
,

6 sr.02.rs
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yield varied .in samples exposed to leachate for 90 and ~120 days. For
.

example, the 90-day values for the roll direction samples maintained at
23 C and 50'C -increased. approximately 5 percent . and .12 percent,
respectively; the 120-day values decreased 11 percent and 4 percent,,

respectively.-In contrast to the roll-direction' samples, strain at yield:~

,

of the cross-roll direction samples was generally more uniform throughout

the test. These findings indicate that the post-exposure changes in
strain at yield. were probably due to material and experimental ,

'

variability 'and probably not due to the chemical- environment, since
chemical interaction of the geomembrane with the leachate should result ;

in similar changes in both the HDPE geomembrane roll and cross-roll 1

I directions.
J

'

t

4.2.4 Stress At Break
'

Stress at break was generally constant throughout the test. Most

of the post-exposure mean values were within one standard deviation of |
.the mean control value, indicating that the post-exposure changes in |

stress at break may be attributed to experimental and material i

variability,

4.2.5 Strain At Break
g

Generally constant throughout the test, strain at break of the HOPE-
geomembrane did not significantly change as a result of the geomembrane's
immersion in leachate. The post-exposure values were generally within ;

one standard deviation of the mean control value, indicating that the
'

changes in strain at break may be attributed to material and experimental ,

variability. ,

4,2.6 Modulus of Elasticity

7 92.02,28
MC187-003/F920126
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Modulus of elasticity values of HDPE geomembrane were generally
nonuniform throughout the test. Such nonuniformity in modulus values is
expected, because experience indicates that modulus of elasticity cannot '

be accurately measured by the conventional, industry standard technique.
Hodulus of elasticity is measured by selecting a point from the steepest
segment of the initial section of the stress strain curve from which to
draw a tangent line for calculation of the modulus of elasticity value.
Because HDPE is a viscoelastic material, the initial section is not
linear, therefore, point selection is largely subjective. In order to
mitigate the subjectivity of point selection, GeoSyntec Consultants uses
a computer to calculate modulus of elasticity. As a result, changes in
modulus of elasticity such as those observed in this test program are'

'

likely due to materi d var: 'ility.

4.2.7 Initial Tear Resistance

Unaffected by imersion in leachate, the HDPE geomembrane's initial
tear resistance in the roll direction was constant throughout the test.

-

The cross-roll-direction sample underwent some change; however, there was
no observable trend. Because the roll-direction sample did not undergo-

<

significant change, and because the leachate should affect similarly both
the roll-direction and cross-roll direction samples, the changes in the
post-exposure cross-roll direction sample may be attributed to material

*

g
variability.

4.2.8 Puncture Resistance

The HDPE geomembrane's puncture resistance varied somewhat during the
test. A slight increase in puncture resistance at the 30-day imersion
period was followed by a gradual decrease during the remaining 90 days .

of imersion. Had changes occurred as a result of the geomembrane's !

interaction with the leachate, then the reduction in puncture resistance
.

e e
*

.
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When materialsshould have begun during the 30-day exposure period.
undergo property changes due to interaction with chemicals, resulting I

property values typically display trends, phenomena not observed in

these test results [Dudzik and Tisinger,1990]. Because of the absence
of a discernible trend in these test results, the changes in puncture
strength may be attributed to material variability. !

4.2.9 Bursting Strength (Mullen)
,

Changes in the HDPE geomembrane's bursting strength were very small, |standard deviation of the mean control value,generally within one
Unaffected by exposure to leachate, bursting strength of the HDPE'

|
geomembrane was, therefore, constant.

>

4.2.10 Sumary of Hechanical Properties

The HDPE geomembrane's mechanical properties were generally constant
t
'r

throughout the test. Some small changes were observed in various

properties; however, because the changes were not consistent with
probable leachate effects, the changes may be attributed to material and
experimental variability.

S. CONCLUSIDHS
,

The physical property test results indicated that the HDPE
Consistentgeomembrane was not affected by exposure to the leachate. ;

with the absence of interaction with the leachate, the HDPE geomembrane's
iThesemechanical properties were generally stable throughout the test.

tests indicate that the HDPE geomembrane is compatible with the leachate.

!

*
!
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STANDARDS USED IN TESTING
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STANDARDS USED IN GE0HEMBRANE TESTING
|

and Membrane
Dimensions /Hass - " Compatibility Test for Wastes

EPA Hethod
9090 Liners"

" Test Methods for Thickness of Solid ElectricalASTM D374C Thickness
--

Insulation"

lbrdness - " Test Method for Rubber Property -- Durometer Hardness'ASTM D2240

Density / Specific Gravity - " Test Methods for Specific Gravity and
ASTM 0792

Density of Plastics by Displacement'I

Volatiles loss - " Test Method for Volatile Hatter (Including Water)
ASTM 03030

of Vinyl Chloride Resins"

Extractables Content - "Recomended Practice for Extraction and
ASTH 03421

Analysis of Plasticizer Mixtures from Vinyl Chloride Plastics"
'

Environmental Stress Crackina Resistance (ESCR) - " Test Method forASTH D1693 i

Environmental Stress-Cracking of Ethylene Plastics"

Ignsile Properties /Hodulus of Elasticity - " Test Method for TensileASTM D638
Properties of Plastics'

I

Initial Tear Resistance - " Test Method for Initial Tear ResistanceASTM D1004
of Plastic Film and Sheeting"

Burstino Strenoth - " Test Method for Hydraulic Bursting Strength of
ASTM D3786

Knitted Goods and Nonwoven Fabrics -- Diaphragm Bursting Strength

Tester Method"

Strenath - " Puncture Resistance and Elongation Tests"
FTHS 101C Punclure

|
Hethod 2065

O er.ca.os
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CHEMICAL COMPATIBILITY TEST RESULTS
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TABLE 5.13

SUhofARY OF SLUDGE CHARACTERIZATION DATA
.

V1 CELITE BURN DEEPWELI.

CONSTTIVENT. APPENDIX TX POND _ POND- POND POND

Tota.1 Metal
Anenic 1.0 4.5 2.8 3.2

.

65 44 28 59Barium
Cadr:dum 0.9 0.9 0.8 0.5

i

Chiocuum 2? 32 40 !!.7
Lead 10.5 8.9 8.1 3.8

'

0.14 0.15 0.05 0.6Mercury
Selenium 0.4 0.9 0.6 < 0.3

Silver 1.3 1.1 2.0 1.2

Total Organic
g 1,1,1-Trichloroethane 5.2 ND ND 1.7

Trichioroethylene ND ND 7.8 D

Tetrachloroethylcoe 'ND ND ND 1.4

4.9 D D ND [Methyl Ethyl Ketone
2.8 D D D

Acezoca
Brocoomethano ND NO 2.0 D

Bromoforta ND ND ND ND

Chloroform ND D ND ND

( 1.1-Dichloroethylene 4.9 ND ND D

Methyteco Chloride ND D D ND

Beczens ND ND D ND

Tolueco ND ND D ND
'

Ethyl Benzene ND ND D ND

Acetonitrile !!O 6.5 26.8 '19.7

Acrylonitrue ND 8.0 ND 4.0

Pyridice ND 7.5 57 26

( Methyl Pyridins NO ND D ND
Methyl Naphthalene ND 0.5 D ND

Phecol ND ND D ND

o-Creso! ND ND D ND

p.m-Cresol ND ND D ND

Inorganic
Toul Cyanide 186 621 1695 3148 '

All results sa crpressed in mg/kg wet weight
D - Compound Detected Below Quantitation Level ,

ND - Not detected

O
PH686.BP -20- August 12. 1991
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