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SECTION 1
INTRODUCTION

Kerr-McGee Corporation (KMC) owns a refinery site near the city of Cushing, in Payne
County, Oklahoma. The refinery opened around 1912 and was purchased by Kerr-McGee
in 1956. During the early 1960's, in addition to petroleum processing, Kerr-McGee
processed uranium fuel and thorium metal in several buildings on-site. The processing area
was decommissioned and the licenses under which nuclear processing was performed were
terminated in 1966.

KMC continued to operate the refinery until 1972, at which time it was decommissioned.
Several refinery units were auctioned, and additional radioactive decommissioning was

,

performed to prepare the property for sale. KMC retained two portions of the property for
crude oil storage and transmission activities, which continue today.

In May 1990, KMC entered into a Consent Order with the Oklahoma State Department of
Health, addressing the investigation and remediation of the Cushing refinery site. The
Consent Order divided the site work into radiological and non-radiological cleanups. The
non-radiological cleanup is being performed in a manner similar to the Federal Superfund
Remedial Investigation / Feasibility Study (Rl/FS) process.

Phase One of the non-radiological cleanup addressed five acidic hydrocarbon sludge pits
located on site. The Phase i Remedial Investigation and Feasibility Study were completed
and rmiewed by the Oklahoma Department of Environmental Quality (ODEO) and the local
cith. .s. The ODEQ issued a record of decision (ROD) for the acidic sludge pits requiring

~

neutralization, excavation, and placement in on-site engineered disposal cells. This report is
the Remedial Design (RD) that will govern the remediation of the acidic hydrocarbon sludges.

This document has been prepared to serve both as the RD for the ODEO and as preliminary
construction specifications for the contractor performing the acidic sludge cleanup. The ;

,

following technical information is included in this document:
|

Record-of-Decision criteria.*

Generic treatment process description. |
*

Quality control and assurance requirements.*

Property line air monitoring requirements.*

Post-closure monitoring requirements.*

Construction drawings and specifications.*

All work will be performed in accordance with a Health and Safety Plan which, at a
3

minimum, will comply with the Site Health and Safety Plan generated by KMC for general '

site work.

|
!
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SECTION 2 |

SITE DESCRIPTION AND ;

BACKGROUND INFORMA TION

|
SITE DESCRIPTION

The Cushing Refinery site is located approximately two miles north of the city of Cushing,
Oklah'ama. Since refinery operations began in 1912, the site has had numerous owners and
has teen used for a number of petroleum refining, storage, and related activities. Figure 2-1
ha':, been included to provide a brief summary of its industrial and regulatory history. Data
for the figure were extrscted from the Phase | RemedialInvestigation Report prepared for :
KMC in April 1993.

,

From its founding until 1951, the refinery used a sulfuric acid / clay treatment process to
process lube oil feed stocks. After treatment, the spent clay, acid, and suspended
asphaltene sludges were disposed of in five pits on the site. The pits were constructed as

,

unlined, earthen excavations in native soils. Pits 1, 2, and 3 were constructed on the
northwest portion of the site. Pit 4 was located on the northeast portion of the site while I

Pit 5 was on the southern half of the site. In the feasibility study, the pits were projected
to contain an estimated 400,000 cubic yards of waste material comprised of approximately !
60 percer.t hydrocarbons (asphaltic materials),20 percent clay, and up to 20 percent sulfuric :
acid. Recent analysis of waste pit borings indicate a total waste volume of 310,000 cubic |
yards. This figure has been used as the design basis.

,

Previous studies revealed that a portion of Pit 4 contains some radiological waste within the
.

acidic hydrocarbon sludge. As a result, this document contains a plan for neutralization and ;

segregation of that radiologically contaminated materialfound in Pit 4. Portions of the site '

contain radiological wastes, but remediation of these locations is not contained within this
phase of the total remediation project. Several storage tanks and operational buildings are
still being used for current site operations. i

t

Topographic features of the site include numerous swales and creek channels, with one
major channel, Skull Creek, crossing the site. Construction within the Skull Creek floodplain ,

is not being considered and is, therefore, not a concern. Previous studies have shown that I

the site is underlain by approximately 150 feet of clay, mudstone, sandstone lenses, and
shale. Shallow groundwater is a concern at the site, and it has been addressed in the

,

Remedial Design.
|

PREVIOUS STUDIES
!

Several studies were perforrned in compliance with the Consent Order governing site
cleanup. The following lists brief summaries of those reports prepared for the first phase !

of the non-radiological cleanup. The first two are public record and available on request,
while the second two are internal studies enabling Kerr-McGee to continue with the final
design.

|
|

|

I
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Phase i Remedial Investigation Report, April 1993*

The report includes description of site hydrogeology, characterization of acidic
,

hydrocarbon waste, discussion of the nature and extent of contamination, and discussion :
of the fate and transport of contamination. The report is accompanied by five volumes !

of Appendices containing technical data and information, including soil boring logs,
monitoring well installation data, waste characterization data, surface water and
sediment data, and groundwater data.

Cushing, Oklahoma, Refinery Site Feasibility Study on Remediation of Acidic*

Hydrocarbon Sludges, October 1993.

The study developed a list of potential alternatives for remediation of the waste sludges.
A screening process narrowed the list to five alternatives which would meet remediation
objectives. The alternatives were then evaluated using a point system for EPA's 9
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or
Superfund) evaluation criteria. These remediation alternatives were submitted to the
Oklahoma State Department of Health (now ODEO) to select the final alternative to be
implemented.

Other Industrial Waste Disposal Cell Site Characterization*

Kerr-McGee Cushing Refinery Site, Cushing, Oklahoma

The investigation developed a characterization of the rock formations underlying three
study areas at the refinery site. These three areas were evaluated for siting waste
disposal cells for the remediation project. As a result of the investigation, one area was
deleted from further consideration.

Disposal Cell Option Evaluation*

The study evaluated the economic options of constructing one or two disposal cells for
disposal of the treated waste. The evaluation considered only construction and transport
costs related to construction and filling of the disposal cells. Costs for neutralization and
pulverization were considered to be the same for either option and were therefore not
included in the evaluation. The study findings yielded the conclusion that construction
of two cells was more cost efficient. As a result of this evaluation, Kerr-McGee has
proceeded with the design of two disposal cells.

,

J
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FIGUR

SITE HISTOR
CUSHING REN

19I'
1915 - Oil refining operations commence at the Cushing Refinery.

Lube stocks are refined using sulfuric acid and clay treatment.
Spent acid sludge is placed in five pits on the site. 192i

&
1951
i-1956 - Kerr-McGee Corporation purchases Cushing Refinery Site.

Pits 1,2,3, and 5 are full. Desalter and wax bottoms are
disposed of in Pit 4. 196

197'

6/81 - Kerr-McGee provides U.S. EPA notification that corrosive "-

198'wastes (D002) and wastes similar to listed refinery wastes
(K049-K052) remain at the refinery site. N

1985/85 - Kerr-McGee installs 38 groundwater monitoring wells
around Pits 1 through 4

198

198
9/86 - Kerr-McGee collects random core samples from -

Pits 1 through 4 for analyses. $gg

'98
9/87 - Kerr McGee collects and analyzes surface water, sediment,

198and sludge samples from Pit 5 and surrounding area *

according to sampling plan proposed by the TAT in 6/87.
'98

+

10/89 - Cushing Refinery Site is proposed for inclusion on the $gg
National Priorities List (Superfund) pursuant to
Section 105(a)(8)(A) of SARA. 199

+

3/90 - Kerr-McGee collects and analyzes roundwater samples +
' "-

from 41 monitoring wells at the Cus ing site.

19G

'

9/90 - Kerr-McGee be ins field work associated with the Phase I
Work Plan to fill data gaps. y{

19E
12/90 - Kerr-McGee submits final Phase i RI Work Plan to

Oklahoma State Department of Health. ";
,

8/93 - ODEQ issues Record-of-Decision (ROD). The State selects
neutralization and stabilization of the wastes and placement
of the treated waste in a constructed on-site disposal cell
as the final treatment attemative.

l A11832100031.al
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7 TIME LINE C AR b' '
ilNERY SITE

Also Avaliabie on
A p ert u rs-c m d

9 1951 - Phenol unit replaces sulfuric acid treatment unit. Acid
sludge is no longer produced.

D
,

1972 - Cushing Refinery is decommissioned by Dewey Enterprises.
p

p 3/84 - FIT performs inspection of the site area in
Section 22, T18N, R5E (site area north of Deep Rock Road).

b

5/86 - FIT performs site assessment of the site area in Section 22,
3 T18N, RSE (site area north of Deep Rock Road). Surface i

water, sediment, soil, sludge, and groundwater samples wereg
collected and analyzed.

$

| 6/87 - TAT performs site assessment of the site area
9

|
which contains Pit 5. A sampling plan is developed.

3
5/88 - TAT performs an investigation of the site area which

g contains Pit 5. Sludge, soil, surface water, and sediment
samples were collected and analyzed.

B /

p 6/88 - Kerr McGee provides U.S. EPA additionalinformation
regarding previous petroleum related activitier performed,
and wastes remaining at the site.

,

1/90 - Kerr-McGee installs ten additional groundwater monitoring
p wells at the Cushing Site.

$
5/90 - Kerr-McGee enters into Consent Order with Oklahoma Statej

[- Department of Health.

N - 8/90 - Bums & McDonnell ]repares interim Rl/FS which summarizes I

investigations and ic entifies data gaps.

k N 2/91 - Cushin Refinery Site is dropped from list of proposed
Superf nd sites.

h
3/93 - Kerr-McGee submits Draft Feasibility Study to the Oklahomai %

Department of Environmental Quality (ODEO) for approval.
.

! 4/93 - Kerr-McGee completes Phase i Remedial Investigation.
I J

eqoyooo ;-o;
._
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SECTION 3
REMEDIAL ACTION DESCRIPTION

CRITERIA -

The ODEO has stipulated the following criteria for treatment of the acidic sludges as set
forth in the Record-of-Decision.

!

1. Excavation and/or treatment of acidic sludge shall be conducted so as to minimize ,

emissions of dust and sulfur dioxide. As proscribed by the Oklahoma Clean Air Act,
average emission levels at the site boundary shall not exceed 150 micrograms per cubic
meter ( g/m ) PM-10 dust over a 24-hour period. PM-10 dust particles are those :
particles, microscopic in size, that can be inhaled into the lungs. Average emission levels '

for sulfur dioxide (at the site boundary) shall not exceed 1300 g/m3 [0.5 parts per
million (ppm)] over a 3-hour averaging period, or 365 g/m (0.14 ppm) over a 24-hour !

period. These standards also apply at site boundary, if exceedances of the standards
occur during remedial actions, a modification of the work will be requhed.

2. To avoid large pieces of unneutralized waste in the material for disposal, acidic sludges
shall be broken or ground such that at least 90 percent of the neutralized particles by
weight shall not exceed 1/2 inch, and not more than 0.5 percent of the particles by
weight shall exceed 3 inches. Agglomerates of finer neutralized particles shall be '

acceptable.
|

3. The pH for the final neutralized product shall be within a range of 9.0 r,lus or minus 2.0
standard pH unit after placement in the disposal cell,

4. The final product shall meet at least 25 pounds per square inch (psi) unconfined
compressive strength or demonstrate that a lesser psi is acceptable by applying the
California Bearing Ratio Test.

.5. The toxicity characteristic leachate procedure (TCLP) shall be used to judge stabilization
of the waste for both organics and inorganics. .

The final criteria, which is the result of preceding studies, is that the disposal cell will be
designed with a liner and cap system which will provide protection against the potential ;
migration of any contaminants to groundwater.

DESIGN AND CONSTRUCTION OF DISPOSAL CELLS

From previous evaluations, it was determined that the anticipated treated waste could most
economically be disposed of in two cells: Disposal Cell A, which will be located at the
southeast section of the property, and Disposal Cell B, which will be located at the '

northwest section of the property. Disposal Cell A has been sized to handle the projected j

treated waste quantities from Pit 5. Disposal Cell B has been sized to handle the projected
treated waste quantities from Pits 1,2,3, and 4. It should be noted that Pit 4 contains low
levels of radioactive contamination which may require segregation subsequerit to
neutralization. Adequate capacity has been designed for Cell A to allow Kerr-McGee to place i

waste from other locations into the disposal cellif Kerr-McGee and ODEQ agree.
]
1

!
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Design Basis

Disposal cells were designed for two potential disposal capacities. The first design capacity
is for disposal of anticipated treated waste volumes plus additional waste disposal from other
smaller pits on-site. The quantities were calculated based upon pit areas and expected depth
of waste which was indicated by numerous borings within the waste. The second design
capacity allows for additional waste disposal from other smaller pits on-site as well as a
bulking factor for the treated waste. Previous testing of the Cushing waste sludge indicated
bulking factors would be very small to negligible. However, from past experiences with
other acidic sludges, bulking factors of 25 percent are possible. The capacity and
approximate size for each disposal cell are shown in Table 3-1.

Table 3-1
Disposal Cell Capacities and Approximate Sizes

#f Call Volume, Yd' Average Dimensions, Ft. Average Depth, Ft.

Anticipated Max. Anticipated Max. Anticipated Max.

A 240,000 300,000 1050 x 1250 x 24 24
450 500

B 160,000 200,000 500 x 625 500 x 770 21 21

The quantity of material to be excavated was calculated to provide all of the soil required
for cap placement, topsoil and soil layer for cap cover, and minimal backfill for Pits 1, 2,3,
4, and 5. Backfill quantities were calculated by determining the minimum backfill required
to bring excavated pits to grade to prevent any ponding of water.

The disposal cell design will consist of an in situ liner (a minimum of five feet of existing
clay, mudstone and shale) overlain by the treated waste. The treated waste will be covered
with a two foot thick compacted clay cap and one foot of native soil. The finished disposal
cell will be graded to contour and vegetated.

Cell design assumptions include:

Clay for the disposal cell cap and liner will be obtained on-site and will meet State*

4permeability requirements of 10 cm/sec or less.

The in situ liner will be constructed by scarifying the top 12 inches and recompacting.*

Side slopes for the disposal cell liner will be 3:1 (three feet horizontal for each one foot*

vertical).

Side slopes for the disposal cell cover will be a minimum of 5:1. )*

1

|
,

|

:
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iSoil permeability testing performed on clay to be used for both the in situ liner and the clay
cap have showr, a permeability of less than 104 cm/sec.

Groundwater Diversion

i
Groundwater monitoring wells indicate that there is a minor, perched water table st both '

proposed celldisposallocations. ODEO requires that a passive groundwater drainage system
be installed to divert potential groundwater away from the disposal celt For Disposal Cell
A, the drain will be approximately 600 feet long and will be constructed on the south side
of the disposal cell. For Disposal Cell B, the drain will be approximately 2,100 feet long and
will be constructed along the north, east, and west sides of the disposal cell. The drain
system will divert groundwater away from the disposal cells and lower the groundwater
elevation to five feet below the bottom of the treated waste.

The passive groundwater drainage system consists of a 24-inch wide trench with Class A
aggregate encased in a permeable geotextile fabric. The depth varies slightly, but always
extends to five feet below the bottom of the in-place, treated waste. The system will be
drained by a 6-inch diameter, high density polyethylene pipe which includes cleanouts for
maintenance. For the drain at Disposal Cell B, the pipes will exit the ground approximately
1,200 feet to the south. For the drain at Disposal Cell A, the pipes exit the ground
approximately 200 feet to the west. The outlets have been set at elevations to prevent any
inundation from floodwaters after rehabilitation.

i

Leachate Evaluation
i

in 1993, the ODEO ran the Hydrologic Evaluation of Landfill Performance (HELP) model.
ODEQ modeled a six inch topsoil cover, a 2 foot thick uncompacted clay cap, the treated '

waste, and a 3 foot thick compacted clay liner. The ODEQ model presented " worst-case"
assumptions regarding soil and waste properties and precipitation. This model generated
7.49 inches per year of leachate through the liner. Even with this quantity of leachate
generation, ODEO determined that groundwater quality would not exceed drinking water
criteria in the underlying aquifer.

For the Phase i Remedial Design, anticipated leachate productions from the constructed
disposal cells were estimated by using the (HELP) computer program for modeling leachate
seepage. HELP modeling was performed for two disposal cellliner and cover configurations.
Results were compared with the original model results developed by ODEQ. The ODEQ
modeling was based upon State regulations and consisted of " worst case scenarios" for
comparison.

,

The first disposal cell design for which the model was run employed a six inch topsoil cover,
a 21/2 foot thick compacted clay cap, the treated waste, and a 3 foot thick compacted clay
liner. Leachate generation averaged 0.08 inches per year through the liner, which was the
same quantity that infiltrated the clay cap.

The second disposal cell design for which the model was run employed a six inch topsoil
cover, a 21/2 foot thick compacted clay cap, the treated waste, and a 5 foot thick in situ

,

H:\11832100\016,WP 3-3
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liner (consisting of the native clays and mudstones that underlie the disposal cells). Leachate
generation averaged 0.081 inches per year through the liner, which was the same quantity

_

that infiltrated the clay cap.

It became apparent that the disposal cell cap is the key factor in minimizing the generation
of leachate. Consequently, the cap design was the focus of a discussion between KMC,
Fluor Daniel Williams Brothers, and ODEQ. KMC and ODEQ agreed that the cap design
should maintain the low permeability of the compacted clay cap. ODEQ approved a design
of 2 feet of compacted clay with a permeability of 10 8 cm/sec, covered with one foot of
soil. The additional six inches of soil covering the compacted clay is intended to minimize
dehydration and cracking of the compacted clay cap.

Because of the thickness of underlying mudstones and the proximity of the groundwater
diversion trenches, leachate generated in the disposal cillis far more likely to discharge to
the trenches than to the underlying aquifer. An evaluation was performed to determine the
potential impact to surface waters if allleachate generated were to discharge through the
discharge pipes to surface waters.

The peak daily leachate generated by the HELP model was diluted into Skull Creek, assumed
a minimum flow of 1 cubic foot per second. The concentration of various compounds that-
would be necessary to raise clean water above maximum drinking water concentrations were
calculated. The results were then compared with the concentration of those compounds
resulting from leachate tests performed on untreated waste. The results are shown in
Table 3-2, and conclude that surface water will not be adversely impacted even if all
leachate generated by the waste discharges immediately to Skull Creek.

Sequencing of Waste Treatment / Placement and Disposal Cell Construction

The final sequencing of disposal cell construction will be determined by both KMC and the
contractor. Regardless of the sequencing order, the contractor will need to adhere to certain
construction requirements. For example, construction of Disposal Cell A will begin at the
north end and progress southward in three phases. Construction of Disposal Cell B will
begin at the west end and progress eastward in three phases. The phases of the disposal-
cell preparation and the pit excavations are indicated in the Excavation and Fill Sequencing
Plan included in the Construction Drawings in Appendix B to this document.

Since the actual volume of waste to be disposed of is uncertain, it will be necessary to
carefully monitor generated waste quantities versus available disposal cell volume. Table 3-3
references the volumes and preliminary order of excavation that was prepared for the
Construction Drawings. The pit volumes shown in Table 3-3 are excavated volumes and do'
not include treatment or bulking factors. A representative flow diagram for disposal cell
construction is shown in Figure 3-1.

H:\11832100\016.WP 3-4
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Table 3-2
Disposal Cell Leachate D!!ution for Discharge into Skull Creek I

|

Max. Leechete TCLPMhans '
O n factu . Concentration Concentration

Parameter ' .Weter M. , , - g, y,,g w,g,, . pg, y .
standard . au,ygy ggg. g,, y,,,,

'12)

Metals
Arsenic 190 ug/L 3142 596,980 ug/L 349 ug/L '

Chromium (total) 50 ug/L 3142 157,100 ug/L 368 ug/L j
Selenium 5 ug/L 3142 15,710 ug/L 100 ug/L i

Silver 0.49 ug/L 3142 1,540 ug/L BDL (3) |

Organics
Benzene 2,200 ug/L 3142 6,912,400 ug/L BDL (3)
Pentachlorophenol 1 ug/L (4) 3142 3,142 ug/L BDL (3)

General Water Quality
Sulfate 494 ug/L (5) 3142 1,552,148 ug/L N/A |

|

NOTES: '

(1) Per ODEO water quality standards, a flow of 1 cfs (86,400 cubic feet per day) was used as minimum base
flow for Skull Creek, Peak daily leachate from Cells A (16.2 cubic feet per day) and B (11.3 cubic feet per
day) combined for the 5-foot, in situ liner was 27.5 cubic feet per day. The oilution factor is 86,400/27.5,
or 3142 parts of stream water to one part of leachate.

|

(2) An upstream contaminant concentration of zero was assumed. |

|

(3) Below detection limit.

(4) Federal primary drinking water standard.
|

(5) Yearly mean standard. The maximum concentration possible is 2090 mg/L at 30 degrees Celsius.

Table 3-3
Approximata Quantities Table !

(Conceptual Sequence)
i

!
Teavation fining PIase A

.
Phase B Phase C j

C br Order Pit Volume (Total Vol) Yd' Pit Vokame (Total Voll Yd' Pit Vohnne (Total Vol) Yd' i
Hr Ceu Min. Men Min. Man Min. Max. .|
3 B 12,400 15,000 - - - - !

(12,400) (15,500) - - - -

2 8 30,900 38,600 32,100 40,000 - -

(43,300) (54,100) (75,400) (94,100) - -

1 B - - 27,700 34,500 - -

- - (103,100) (128,600) - -

4 8 - - - - 57,300 71,400
- - - - (160,400) (200,000)

5 A 55,200 69,000 97,440 121,800 28,180 35,230
(55,200) (69,000) (152,640) (190.800) (180,820) (226.030)

Others A - - - - 59,180 73,970
On-Site - - - - (240,000) (300,000)

H:\11832100\016.WP 3-5
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It is anticipated that initially Pits 2 and 3 will be treated simultaneously to obtain the best
treated waste results. Pit 3 includes a large volume of grease and water and Pit 2 consists
of hard acidic sludge. Grease and water from Pit 3 may be combined with Pit 2 waste
during the neutralization process. Final details of this activity will be established by KMC.

Stormwater runoff will be controlled to prevent the release of contaminated water into free
running surf ace wsters. Stormwater runoff in the decontamination areas will be diverted to
the stormwater holding ponds. Stormwater falling within the treatment areas will be
pumped to the stormwater ponds or used in the neutralization treatment process.

TREATMENT PROCESS

Treatment of acidic waste sludge requires neutralization prior to excavation and subsequent
placement in the disposal cell. Individual activities presently envisioned for completion of
the waste treatment portion of the remedial project are illustrated in Figure 3.1 and include:

Waste sampling and classification*

Waste treatment and verification*

Excavation and placement of treated waste*

Final treatment and verification (if required)*

Final compaction.*

The following narrative provides a brief descriotion of the actions and/or technical
approaches for each of these activities.

Waste Sampling and Classification

Representative waste areas will be sampled and analyzed to determine the pH and acidity
of the waste material. These tests will form the basis for determining the quantity of
neutralizing agents to be added to the waste. At a minimum, waste will be treated to bring
the pH to greater than 2.0 units prior to excavation.

Large debris (such as timbers and pipes) discovered mixed in with the contaminated waste
will be separated and classified as contaminated debris. This debris will also be
decontaminated prior to final disposition in accordance with General Demolition and Disposal
Specification 000.230.00230.

1

Waste Treatment and Verification

Material with a pH of less than 2.0 will require treatment prior to excavation. The waste
treatrnent process will be performed by incorporating required quantities of neutralizing :

agents into the waste. Afterin place treatment, and prior to excavation, verification analysis |
will be performed to confirm that the waste has a pH greater than 2.0 units. During |

|
1

|
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excavation, a layer of treated material will be left in place, thereby minimizing the release of
sulfur dioxide. I

Water required for the treatment process will be obtained from various sources depending
upon location of the waste being treated. For treatment of Pit 5, water will be obtained
from the freshwater pond located to the southeast of Pit 5. For treatment of Pits 1,2 and
3, water can be obtained from either the stormwater pond or from a 2-inch, non-potable
water line located in the staging area. Water for treatment of Pit 4 waste will have to be
obtained from a rural water line located along the east property line. Additional water
sources may be obtained from the sedimentation ponds, depending upon weather conditions.

Excavation and Placement of Treated Waste I

|

The treated waste will be excavated in discrete lifts. The discrete lift depth will be such that
a layer of treated waste remains between the untreated waste and bottom of lift excavation.
This procedure will minimize excavation of any corrosively hazardous material and minimize
sulfur dioxide emissions. Treated waste will be placed in 8-inch, loose lifts in the disposal
cell.

Final Treatment

Additional treatment may be conducted in the waste disposal cells if testing reveals that the
final treatment criteria have not been met. This may consist of further addition of
neutralizing agents and mixing. The mixing process may also consist of pulverization which ;
will reduce waste aggregate particle size by breakirig or grinding. l

Treatment Verification

l
Treatment verification will confirm that all treatment criteria have been met. Verification I

testing will consist of pH analysis, particle size evaluation, and toxicity characteristic |
leaching procedure (TCLP) analysis. Verification testing may take place in the waste pit or |the disposal cell. |

Final Compaction
,

After confirmation that the treated waste has met all pH and particle size criteria, it will be
compacted to at least 25 pounds per square inch unconfined compressive strength. If
testing reveals that the 25 pounds per square inch criteria has not been met, it must be
demonstrated that the lesser strength is acceptable by applying the California Bearing Ratio
Test. Once this requirement is met, the final actions necessary to complete Phase 1
activities for that disposal cell may proceed as shown in Figure 3-1.

l

I

|

|
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SECTION 4
QUALITY ASSURANCE AND

,

QUAllTY CONTROL PLAN

!

PURPOSE AND OBJECTIVES

The purpose of this Quality Assurance and Quality Control (QA/QC) Plan is to define the
,

quality objectives and requirements of the Phase i Remedial Design the procedures to be '

followed in meeting those requirements and the organization responsible for ensuring proper '

implementation of this plan.
i

The project quality objectives are:
!

Meet client c;uality requirements.*

Comply with the requirements of the ROD.*

Comply with rekvant regulatory body requirements. !*

PROJECT ORGANIZATION AND RESPONSIBILITIES
!

This plan addresses the organization and responsibilities associated with testing, sampling,
chemical analyses, inspection, chain of custody, and documentation. The overall ;

organization of this project includes representatives from KMC, construction management *

(Kerr-McGee or subcontractor), construction contractor, and potentially additional
subcontractor personnel depending on the contracting approach selected by KMC. ;

For on-site work, the actual team will consist of a combination of the following personnel
(The Site Construction Manager and Environmental / Laboratory Manager or their designees
will be on-site at all times remediation activities are in progress):

Site Construction Manager*

The Site Construction Manager, as the designee of the Owner, will be responsible for
coordination of on-site activities. The Site Construction Manager willmaintain a general
site log and be responsible for the receipt of daily reports and subcontractor submitted
analyses.

Environmental / Laboratory Manager*

The QA/QC Manager will report to the Site Construction Manager and will be responsible
for on-site sampling and analysis coordination during waste treatment activities. This
includes review of analyses received from the subcontractor for conformance with-
specifications, designation of sampling locations for contaminated and treated waste
materials, and review of analytical results and their report to the Site Construction

,

Manager, Management of the laboratory willinclude responsibility for the coordination
of sampling and laboratory services, and will assure the availability and maintenance of

i

the sampling and analytical equipment. These responsibilities include assisting the

.
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m

QA/QC Manager to validate the analytical data and regularly review laboratory
procedures and documentation. J

t

'

. . Laboratory Technician (s) (Number Depends on Waste Treatment Production Rate)

!The laboratory technician (s) will report to, and are under direction of, the
{

Environmental / Laboratory Manager. Their responsibilities include obtaining samples and
analyzing waste material, uncontaminated material, and treated waste material.
Responsibilities also include maintaining appropriate documentation and records of i
laboratory activities.

-|
4

Soils Technician (s) (Number Depends on Rate of Construction)*

P

The Soils Technician (s) responsibilities will include performance of field testing and i
sampling required for construction of the disposal ce!!s. This testing will be limited to 1

soils and clays with regards to density testing, thickness testing and permeability testing. !
The technician will be required to perform all sampling and testing as indicated in the |

Construction Specifications and as stipulated in the QA/QC plan, j

Quality Assurance / Quality Control Manager -[
e

i

The QA/QC Manager will report to the Site Construction Manager, will be responsible for !
adhering to QA/QC guidelines as defined in this QA/QC plan, and will confirm that the }

QA/QC procedures are completed. Strict adherence to these procedures is criticalto the |
collection of acceptable data. The QA/QC Manager will also assist the .

Environmental / Laboratory Manager in the performance of data QA/QC reviews and data ;

validation reviews. The QA/QC Manager will be on-site as necessary to verify !
compliance with this QA/QC plan as well as perform planned QA/QC audits. !

!

QA/QC DEFINITIONS I

!

Data collection efforts will adhere to the QA/QC procedures prescribed in the construction -

specifications and documented in the QA/QC Plan. These procedures have been developed i
to assure precision, accuracy, completeness, representativeness, and comparability of data !

taken during collection. The preceding terms are defined below:
,

.

Precision
.

*

;

The QA/QC aim in testing precision is to demonstrate the reproducibility of data. The
precision of analytical and field measurements will be evaluated and reported along with

'

the analytical method reference number in a manner consistent with previously published |
data on precision.

Accuracy*

. Accuracy is the relationship of the reported data to the "true" value. Accuracy will be .

reported with the data and will be consistent with published analytical methods.
>

,

.|

HA11832100\o61.WP 42
|

,

- _ , . - . ,.



__

_

!

Completeness*

Completeness is a measure of the amount of valid data obtained from a measurement' i

program, compared to the amount that would be obtained under correct, normal !

conditions. Exceptions to the : number of samples required in the ~ construction.
,

specifications or changes to the recommended number of samples identified in the !

specifications will be ' documented.
:

Representativeness -*

Data should be representative of the actual conditions at the sampling location.
Considerations for evaluating the representativeness of the data include, but are not - '

limited to:

- The location being sampled
i

- The methods used to obtain environmental samples at the site

- The appropriateness of the analytical rnethod to the type of sample obtained.
.

Comparability*

Data will be reported in units consistent with State or equivalent Federal regulations,.
methods, and guidelines. Comparability between data bases will be achieved by using
standardized sampling and analysis methods and data fermats. Deviation from the
standard method will be noted and data will be qualified for comparative purposes.

TREATMENT PROCESS QA/QC PROCEDURES
:
,

Decontamination

The objective for equipment and debris decontamination is to prevent contaminated material
from being transported from exclusion zones into uncontaminated areas.

The General Decontamination and Disposal Specification 000.230.02230 addresses the
decontamination of debris removed from exclusion zo les and heavy equipment used within

~

exclusion zones. The specification also addresses the disposal of decontaminated debris and
other solid wastes'. The construction contractor is responsible for operating decontamination

~

'

equipment and completing proper decontamination. The QA/QC Manager or his designee
is responsible for verifying that decontamination has been completed according to the design
specification.

Sampling and Analysis |

Analytical testing of decontaminated debris or equipment will not typically be required.
However, the contractor is required to retain equipment and debris from radiologically
contaminated areas for radiological screening by KMC. The contractor may be required
to perform additional decontamination if excess radiological contamination remains on :
equipment and debris'after screening by.KMC. KMC will assume responsibility for the j

l

l
I

I
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disposition of debris that can not be adequately decontaminated radiologically. The Site
Construction Manager will advise the contractor where to stockpile such debris.

Inspection

The QA/QC Manager or his designee will perform visual inspections to verify compliance
with the requirements of the decontamination specification. He will ensure that the
contractor has removed waste that may be dislodged from debris or equipment prior to
transporting the debris or equipment to the decontamination area. He will also ensure
that the contractor has extricated removable contamination from debris and equipment
with a high pressure steam or water sprayer before removing equipment or debris from
the contamination reduction zone.

Documentation

The construction contractor will document decontamination of equipment and debris in
the contractor daily reports. The QA/QC Manager will document decontamination
inspections. KMC health physics technicians will document surveys of equipment or
debris removed from radiologically contaminated areas. Decontamination water will be
handled in accordance with the Treated Waste Excavation, Placement, and Compaction
Specification 000.230.02230.

A copy of all documentation will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project.

Waste Characterization

The objectives for characterization of waste is to identify waste material requiring treatment,
to minimize treatment of material that does not require treatment, and to determine the
quantity of treatment reagent required. This characterization will include the waste pits
identified on the drawings and other wastes that may be designatad for treatment by the j
Site Construction Manager or KMC. '

A sampling grid will be established for each waste pit or areas to be treated. Samples of
waste will be collected and su5mitted to the field laboratory for analysis. Analytical results i
for samples obtained from each grid area will be transmitted from the Laboratory Technician I
to the Environmental / Laboratory Manager, who will calculate the amount of treatment
reagent necessary to neutralize the amount of acid present in the waste volume. Appendix

i
C presents the method that will be used to calculate treatment reagent requirements. |
Adjustments to these calculations may be made by the Environmental / Laboratory Manager |

in conjunction with the Site Construction Manager based on previous sampling and analysis
results.

The Environmental / Laboratory Manager will provide the Site Construction Manager and
construction contractor the results of the treatment reagent quantity calculations for the j
designated grid area. '

I

i
1
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|
Sampling and Analysis '

,

A 50-foot grid will be established over each area to be characterized. Each 50 X 50-foot
area will be sampled. A minit.ium of five samples of waste will be obtained from each i

grid area. The five samples from each grid area will be spaced uniformly throughout the -

area and will represent the full vertical lift to be treated. These five samples will be - !

composited for analysis. Sampling of the waste areas will be completed according to the e

procedures described in Appendix C of this document.
.

k
Waste samples from the grid area will be analyzed for pH and acidity as described in ' ;
Appendix C of this document. This sampling and analysis process will continue for each !
waste layer to be characterized.

|

Inspection '

,

The QA/QC Manager or his designee will verify that sampling is conducted according to
the above procedures. He will ensure that analyses are performed in accordance with !

procedures presented in Appendix C, and that the data have been transmitted to the Site
,

Construction Manager and construction contractor. He will also verify that the -

appropriate amount of treatment reagent has been applied to the specific grid area for -
|mixing.
r
i

Documentation '

Field data collected from the field analysis will be summarized, validated, and reported |
by the Environmental / Laboratory Manager to site management. The QA/QC-Manager, I

or the Environmental / Laboratory Manager, or their designee, will review field generated {
data prior to its release to verify that it reasonably reflects known conditions.

Field data recording sheets, instrument output, and calculation sheets results will be
retained in the project files. The Environmental / Laboratory Manager and the QA/QC :
Manager will assess data to assure QA/QC objectives are met. |

!

A copy of all documentation will be maintained by the Site Construction Manager in the )
site office. The certification of completion report will contain separate QA/QC sections -

that summarize information collected and corrective action taken during the project. !
!

Corrective Action '

)|
If results indicate unacceptable conditions or data, the Owner, Site Construction |

. . ,

Manager, and QA/QC Manager are responsible for developing and initiating corrective j
action procedures. Corrective action procedures may include, but are not limited to: ]

Re-analyzing the samples, if holding time criteria permit i
*

l

Re-sampling and analyzing !
*

1

Evaluating and amending sampling and analytical procedures*

i
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Replacing equipmt.nt*

Accepting data while acknowledging a level of uncertainty.*

Corrective action will be documented and a corrective action report will be attached to
the certification of completion report.

Waste Treatment

The objective for waste treatment verification is to document that waste has been treated
to meet waste treatment criteria. Samples of treated waste will be analyzed prior to
excavation. Treated waste from Pit 4 will require sampling and analytical procedures in
addition to those described herein to determine the radionuclide concentration. Radiological
analyses will be performed by KMC health physics personnel. The QA/OC for air monitoring
will be covered in Section 5.

Sampling and Analysis

The treated waste layer will be sampled for pH, alkalinity, and sieve analysis as described
in Appendix C. This sampling and analysis process will continue for each treated waste
layer based on the same 50-foot grid and sampling strategy described in the waste
characterization sampling and analysis procedures. Results of pH analyses will be used
to verify adequate waste neutralization; alkalinity analysis will be used to determine
remaining buffer capacity. Calculations of the amount of reagent used for future waste
layers may be modified based on the results of alkalinity tests.

If pH tests indicate that the treated waste sample remains acidic, an acidity test will be
performed. The acidity test will determine the amount of reagent necessary to complete
neutralization of the waste. The application and blending of additional reagents
constitutes waste re-treatment.

Additional treated waste sampling procedures will be performed by KMC in Pit 4. i

Treated waste will be analyzed for radiological contamination. Radiological analyses will
determine the disposition of radiologically contaminated waste.

If the Construction Contractor believes adequate waste pulverization has been achieved,
a sieve analysis will be performed by the Laboratory Technician (s) to determine if the
treatment criteria has been achieved.

Toxicity Characteristic Leaching Procedure (TCLP) analysis will be performed on orte
sample per 20,000 cubic yards of treated waste. TCLP for metals and organic analyres
will be performed by an independent laboratory using Method 1311 provided in SW-346.
This analytical procedure will confirm that the waste is adequately stainlized.
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inspection

The QA/QC Manager will inspect treated waste to determine if the area has been
consistently treated with the method described by the construction contractor,
referencing the submittal described in Paragraph 1.3.A of Waste Treatment Specification
000.230.02210. If additional treatment is necessary and a treatment area does not
exhibit sufficient bearing capacity to complete waste treatment, the Site Construction
Manager may direct the partially treated layer to be transported to the disposal cell to
complete waste treatment.

Documentation

Field data collected from the field analysis will be summarized, validated, and reported
by the Environmental / Laboratory Manager to site management. The QA/QC Manager,
or his designee, and Environmental / Laboratory Manager will review field generated data
prior to its release to verify that it reasonably represents known conditions.

Field data recording sheets, instrument output, and worksheets for calculating results will
be retained in the on-site project files. This raw data will be appropriately identified and
included in a separate appendix to the certification of completion report. The
Environmental / Laboratory Manager and the QA/QC Manager will assess data to assure
QA/QC objectives are met.

A copy of all documentation will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project.

Waste Excavation, Placement, and Compaction

The objective for waste excavation, placement, and compaction verification is to document
that treated waste is compacted to a minimum unconfined compressive strength of 25
pounds per square inch (psi) throughout the treated waste lift. An additional quality
assurance objective is to provide independent and verifiable data to calculate the quantity
of treated waste excavated and placed by the construction contractor.

Treated Waste Excavation, Placement, and Compaction Specification 000.230.02220
addresses the following work:

Excavation of treated waste from areas shown on the drawings as directed by the*

Owner.

Placement and compaction of treated waste in the disposal cell designated by the Owner.*

Control of surface runoff and groundwater.*

The specification requires that waste treatment adequacy be verified prior to placement of
new material. Special waste handling requirements may apply to the waste in a portion of
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Pit 3 and Pit 4. Based on analytical results, the Site Construction Manager will direct the
construction contractor to perform one of the following activities:

Excavate and transport treated waste to the disposal cell for final placement and*

compaction if treated waste meets both the neutralization and pulverization treatment
criteria.

Retreat waste that does not meet the neutralization treatment criteria.*

Perform additional pulverization in place, or transport to the disposal cell and perform*

additional pulverization if the treated waste meets the neutralization treatment criteria
but not the pulverization criteria.

Place grease, water, and emulsified waste from Pit 3 on the surface of Pit 2 prior to*

treatment. Analysis and treatment will then proceed as described in the preceding
sections.

,

'e Excavate and place radiologically contaminated treated waste (Option 2 level
contamination) in the radioactive materials storage area designated by KMC.

Excavate and place radiologically contaminated treated waste (Option 1 level*

contamination) in the disposal cell for final placement and compaction.

Sampling and Analysis

The QA/QC Manager or his designee must verify that compacted treated material has an
unconfined compressive strength of at least 25 psi throughout each compacted lift.
Sieve analysis and unconfined compressive strength tests will be performed by a
Laboratory Technician of each compacted layer of treated waste. Test locations will be
selected to be representative of the area tested.

Treated waste will be sampled using the same 50 foot grid system used in determining ,

reagent additions. Samples will be collected from five representative locations in each
50 x 50 foot section. Since larger particles have a tendency to rise to the tope of the
treated material, it is essential that the samples be a composite to the full depth of the
treated material. After compositing the five samples, approximately 60 pounds of
material will be available for screening. The actual procedure will be performed as
described in Appendix C.

Unconfined compressive strength will be measured midway through each compacted lift
and will be measured with a penetrometer in accordance with manufacturer's
instructions.

Inspection

The QA/QC Manager or his designee will monitor the work of the construction contractor
to verify that the work conforms to the design specification. The QA/QC Manager or his
designee willinspect side slopes for excavation and backfilling operations to ensure that
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i

i
'they are not steeper than 2:1 (two feet horizontal to one foot vertical) and that

excavations outside of exclusion zones are barricaded in accordance with applicable [
OSHA regulations. Side slopes where treated waste lifts have been excavated may be
steeper than 2:1. -

The QA/QC Manager or his designee willinspect newly compacted areas to ensure that ;

the construction contractor has protected them from damage due to traffic, erosion, or
settlement, and that such areas are restored if damaged.

,

The OC/QC Manager or his designee will inspect excavations to ensure that the ;
construction contractor implements controls to prevent or control surface water flow into -!
excavations and accumulation of water in excavations. He willinspect the disposal cell !
area to verify that the construction contractor has implemented measures to prevent run-

;
off ponding. He will verify that the construction contractor has installed measures for

i

the control and prevention of erosion and siltation for areas subject to earthwork.
!

:

The QA/QC Manager or his designee willinspect excavated areas in the waste pits to I

ensure that the construction contractor maintains a sufficient layer (minimum of 2
inches) of neutralized waste over waste during excavation of neutralized or treated waste
to control adverse air emissions.

The QA/QC Manager or his designee will verify that non-contaminated materialis kept !
separate from neutralized or treated waste material to avoid mixing treated waste with j
non-contaminated material. ;

The QA/QC Manager or his designee willinspect and approve the subgrade, or previously
.

compacted treated waste layer, before the construction contractor may place excavated I

neutralized or treated waste in the designated disposal cell. He will inspect treated ;

waste placement to verify that treated waste is placed in even, loose, lif ts not exceeding
eight inches in thickness, and that the maximum thickness of the compacted lift does not ;

exceed six inches. :

\,

The QA/QC Manager or his designee will verify that radiologically contaminated and i
neutralized waste excavated from Pit 4 is placed in the area designated by KMC. :

i

Documentation
}

Inspection records and test results will be recorded in a log book specifically designated !
for that particular test. For example, all compaction tests will be recorded in a log book j
entitled Compaction Testing, and willinclude information describing the conditions under

|
which the test was performed, the date of the test, test results, and action taken as a
result of unsatisfactory test results.

. ..

In addition to the documentation maintained by the Site Construction Manager, the
~

!

construction contractor must maintain and submit the following quality control
|documentation.
1
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A complete and organized set of the project record documentation, including any*

documentation submitted as a basis for payment, plus a complete set which will be
required at Contract Closeout. Project record documentation shall be referenced by
treatment and placement area or item of work and shall be in chronological or
numerical order.

Cross-sections of the disposal cell and waste pit areas, prepared and signed by an*

independent surveyor licensed in the State of Oklahoma, showing ground surface
after all selective demolition and site clearing has been completed by the construction
contractor and accepted by KMC. Section lines shall be spaced no more than 50 feet
apart. Elevation shots shall be taken along section lines at breaks in grade and no
more than 50 feet apart.

Reduced field notes and sketches, prepared and signed by an independent surveyor,*

licensed in the State of Oklahoma, adequately defining the actual excavation limit,
or as required, to show the horizontal or vertical break between waste and non-
contaminated materiallayers, which shall be used for record and basis of payment.

Cross-sections of the disposal cell and former waste pit areas, prepared and signed*

by an independent surveyor licensed in the State of Oklahoma, after excavation of
treated material has been completed.

The location of radioactively contaminated material placed in the disposal cell, on*

Construction Drawings.

A copy of all documentation will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project.

Reagents

The quality assurance objective associated with the testing and acceptance of reagents is
to assure that the reagents are adequate and effective for their intended purpose and do not
excessively increase the volume of treated waste.

Neutralization of the acidic waste will require significant quantities of a neutralizing reagent.
For portions of the waste pits, the application of additional treatment reagent (s) may be
required to improve the material handling properties of the waste. Lime and cement kiln dust
have been used to successfully treat the waste in bench- and full-scale studies. The
construction specifications provide the construction contractor flexibility in the choice of
treatment reagents, subject to approval from KMC. The construction contractor must
provide a description and analysis of the proposed treatment reagents with an analysis of
the reagents. The definition of treatment reagent and the associated requirements are
prescribed in Waste Treatment Specification 000.230.02210.

i
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Sampling and Analysis

The construction contractor will be required to submit the following information on
proposed treatment reagents for approval prior to use of the reagents:

The mineral composition, measured by X-ray diffraction, for each reagent proposed i*

to complete treatment of the acidic sludge. Analyses must also quantify the ;

neutralizing and buffering property of the reagent so that reagent requirements can
be calculated from waste acidity using stoichiometric equations. |

,

Sample neutralization calculations for an assumed acid content of 10% sulfuric acid,* '

by weight. !

A certificate of chemical analysis from the manuf acturer or supplier shall be provided |
*

for each bulk shipment of treatment reagents demonstrating that the shipment does
not contain more than the maximum allowable concentration of leachable heavy
metals or organics based on TCLP analysis. Manufacturer or supplier shall certify *

that reagents are free of listed hazardous wastes. Copies of an original certificate are
acceptable for multiple shipments provided that the manufacturing process remains
consistent and applicable to each shipment.

Inspection

The QA/QC Manager or his designee will inspect each bulk shipment of treatment ;

reagent. Inspections will be performed to verify that the material is free of excess
";

moisture and other contamination, end that bulk material does not contain foreign
material including, but not limited to, rocks, organic materials and trash. He will also :

insure that reagents are off loaded in a safe manner and that emissions control are
adequate.

If bulk materialis deemed unacceptable upon visual examination by the QA/QC Manager r

or his designee, the material shall be removed from the site and replaced with acceptable {
material at the construction contractor's expense. QA/QC Manager will also ensure that

,

bulk materials are off loaded in a safe manner and that emission controls are adequate.
,

!

Documentation ;

,

Throughout the project and at project closecut, the construction contractor is required
to submit the following quality control documentation:

,

,

Certificate of reagent analysis verifying the composition of the material and that the*

material does not contain heavy metals.
i

Certificate of analysis by EPA Method 1311, verifying the bulk material does not
|

t*

contain excessive leachable heavy metals or organics.
!

t

:

I

|
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Weight Tickets - Contractor shall submit a copy of the truck weight ticket*

certification for each bulk ship . lent of materialrequired for execution of the work for
record and basis of payment.

A copy of all documentation will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project.

DISPOSAL CELL CONSTRUCTION QA/QC PROCEDURES

Field testing for compaction, clay permeability, soil layer thickness, topsoil quality, and
related activities shall be performed by a qualified technician or qualified sub-contractor with
certified personnel. Field tests and testing requirements shall be performed as stipulated in
the Construction Specifications and will comply with QA/QC procedures as stipulated in this
section of the Quality Assurance / Quality Control Plan. Checklists have been prepared to aid
in sampling, inspection, and testing.

Soil Compaction

This procedure applies to the inspection and testing of all soil compaction work performed
'

during Phase I of the Remediation Project. It does not apply to the compaction of treated
waste. Testing will be performed in accordance with Eanhwork Specification
000.210.02200. Locations of testing and sampling points will be marked on Construction
Drawings for future reference and documentation.

Sampling and Analysis

A minimum of 20 compaction tests will be performed per lift of in situ liner and
compacted clay. The tests will be distributed evenly over the disposal cell and will
include a minimum of six (6) test locations evenly spaced alor.g the liner slopes when
applicable. The clay lifts shall be compacted at 97 to 100% of optimum moisture. Lift
thickness and compaction requirements are stipulated in the above-referenced
specification on earthwork.

Inspections

inspections will be performed by the QA/QC Manager or his designee to ensure
compliance with criteria stipulated in Earthwork Specification 000.210.02200. The
QA/QC Manager will direct the inspection and testing of all soil compaction work. He
will also review all results submitted by testing personnel, assure that failing tests are
backed up with acceptable tests after corrective work has been performed, and ensure
completion of Soil Compaction inspection Checklists.

Documentation

The QA/QC Manager will maintain soil test and inspection results, will ensure that
compaction test locations are adequately documented, and will compile the Soil
Compaction inspection Checklists.

A copy of all documentation will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project.

H:\11832100\061.WP 4 12
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KERR MCGEE QA/QC PLAN
,

O Rework Required

i

SOIL COMPACTION INSPECTION CHECKLIST
|

Location Material Source i.

,

'

i

Drawing No. Specification No.
;

!
This form is to be completed by the inspector on a daRy basis whenever this work is being performed.

i
Acceptabh Acceptebk k

SURFACE PREPARATION O MOISTURE CONTROL O

FILL MATERIAL APPROVED D LIFT PREPARATION O 'f

LIFT THICKNESS O FINISH GRADING O !

COMPACTION METHOD D TESTING COMPLETE AND D
ACCEPTABLE RESULTS

|
,

t
REMARKS :

!
:
1
,

I
?,

i

f

i
i

!
i
:
I

i
:

i

!INSPECTOR DATE
!;

i
instructions for Completing inspection Checklist !

!
1. Describe physicallOcations of compaction test. I

2. List applicable Construction Drawings and Specifications. (
3. Determine if item is or is not acceptable.

.!

!

4. Document pertinent conversadon with contractors or testing agency and explain / clarify (an of the above attributes. t
,

.

5. Sign and date when completed. !
!
!

!

i
s

H:\11832100\061.WP 4 13
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Clay Permeability

This procedure applies to permeability testing conducted during Phase I of the Remediation
Project. Testing will be performed in accordance with the methods referred to in Earthwork
Specification 000.210.02200. Location of testing and sampling points will be marked on
Construction Drawings for later reference and documentation.

Sampling and Analysis

For the in situ liner, one shelby tube sample shall be obtained for permeability testing for
every five compaction tests. The shelby tube sample shall be obtained within five (5)
feet of the location of the compaction test. Bore holes shall be backfilled according to
Earthwork Specification 000.210.02200.

For the clay cap stockpile, one grab sample shall be obtained and tested for every 5,000
cubic yards of stockpiled clay. Samples will also be taken for every obvious visual
change of clay material (i.e., red clay to tan clay). All clays tested for cap material shall
demonstrate a permeability of 10 8 cm/sec or less (utilizing ASTM procedures) when
compacted to optimum moisture content and at least 95% maximum dry density.

Permeability analysis performed on clay cap stockpile will ensure that, when compacted
to 95 percent Modified Proctor Density at optimum moisture + 0 -3 percent, permeability
will be less than 10-8 cm/sec.

Because the clay cap will be placed slightly dry of optimum moisture,in situ permeability
test may not yield representative results. Therefore, for the compacted clay cap,
permeability will be evaluated on the basis of compaction and moisture contented as
measured with a nuclear densimeter.

Inspections

Inspections will be performed by the QA/QC Manager or his designee to ensure
compliance with criteria stipulated in the above-referenced specification on earthwork.
The QA/QC Manager will direct the inspection and testing of soil permeability. He will
also review all results submitted by testing personnel, assure that f ailing tests are backed
up with acceptable tests after corrective work has been performed, and ensure
completion of Clay Permeability inspection Checklists.

Documentation

The QA/QC Manager will maintain permeability test and inspection results, will ensure
that permeability sample and test locations are adequately documented, and will compile
the Clay Permeability inspection Checklists. i

i

A copy of all documentation wi'l be maintained by the Site Construction Manager in the |

site office. The certification of completion report will contain separate QA sections that l

summarize information collected and corrective action taken during the project.

|

|
i

H:\11832100\061.WP 4 14
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KERR MCGEE QA/QC PLAN

O Rework Required |

CLAY PERMEABILITY INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

This form is to be completed by the inspector on a daHy basis whenever this work is being performed.

|

Acceptabh Acceptabk

SAMPLE OBTAINED
IN SITU O TESTING FREQUENCY O I

i

'

SAMPLE OBTAINED
STOCKPILE D

SAMPLE OBTAINED
,

VISUAL CHANGED D '

|

TESTING COMPLETE AND
|

ACCEPTABLE RESULTS O

REMARKS

,

;

.]
!

I

I
1

)
i

I
l

INSPECTOR DATE j

:
1

Instructions for Completing inspection Checklist
.

1. Describe physical locations of compaction test.

2. List applicable Construction Drawings and Specifications.
~

3. Determine if item is or is not acceptable.

1

4. Document pertinent conversation with contractors or testing agency and explain / clarify |
an of the above attributes.

5. Sign and date when completed.
1

)

HA11832100\061 WP 4-15 ;
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I
,

.i

;

!
/n Situ Liner Thickness

;

This procedure applies to the inspection and testing of the thickness of the in situ liner |
constructed during Phase I of the Remediation Project. Testing will be performed in
accordance with the methods referred to in Earthwork Specification 000.210.02200. |
Location of all testing and sampling points will be marked on Construction Drawings for later !
reference documentation.

,

Sampling and Analysis

i

Borings will be drilled on a grid pattern of 100-ft x 100-ft within each disposal cell.
Borings will be advanced to a depth of 5 feet prior to scarification and compaction. The ,

cuttings will be evaluated for suitability as in situ liner material. Borings will be
advanced until a total of five foot of acceptable materialis reached. After confirmation, !

the borehole will be backfilled with a cement / bentonite grout or similar hole plugging
.

material.
|

Inspections ,

inspections will be directed by the QA/QC Manager or his designee to ensure compliance
with criteria stipulated in the above-referenced specification for earthwork. The QA/QC . *

Manager or his designee will direct the inspection and testing of thein situ liner. He will
review all results submitted by testing personnel, assure that f ailing tests are backed up
with acceptable tests after corrective work has been performed, and ensure completion
of in situ Liner Thickness Inspection Checklists.

,

,

Documentation i

The QA/QC Manager will maintain clay thickness test and inspection results, will ensure ,

that borehole locations and pluggings are adequately documented, and will compile the
1

/n Situ Liner Thickness inspection Checklists. i

A copy of all documentation will be maintained by the Site Construction Manager in the
1

site office. The certification of completion report will contain separate QA sections that i

summarize information collected and corrective action taken during the project.

+

!

- 5

I
:

!

I

')
H:\11832100\361.WP 4.j g
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KERR MCGEE QA/QC PLAN

O Rework Required

/N S/TU LINER THICKNESS INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

This form is to be completed by the inspector on a daHy basis whenever this work is being performed.

Acceptabk Acceptabk

GRID PATTERN O MOISTURE CONTROL O

BORING METHOD D LIFT PREPARATION O

CLAY THICKNESS O FINISH GRADING O

COMPACTION METHOD D TESTING COMPLETE AND D
ACCEPTABLE RESULTS

REMARKS

;

!

!

l
_

'

INSPECTOR DATE
l

I

instructions for Completion of Inspection Checklist

1. Describe physical locations of compaction test.

I
2. List applicable Construction Drawings and Specifications.

|
|
|3. Determine if item is or is not acceptable. j

4. Document pertinent conversation with contractors or testing agency and explain / clarify
an of the above attributes,

l

5. Sign and date when completed. I
|

I

H:\11832100\061.WP 4 17
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!
;

Topsoil Stockpiling

This procedure applies to the inspection of topsoil for use during Phase I of the Remediation
Project. Testing will be performed in accordance with the methods referred to in Topsoil |
Removal, Stockpiling, and importing Specification 00.210.02115. i

Sampling and Analysis
>

The following criteria will be used in performing the inspection of topsoil for suitability
and shall be consolidated into the actual attachments used for the project in the form of .i
acceptance criteria. '

:

Topsoil shall be inspected at a rate of at least one sample for every 1,000 cubic yards
prior to stockpiling, imported topsoil shall be inspected at a rate of at least one sample '

for every 500 cubic yards delivered. Topsoil shall additionally be inspected at a rate of i

at least one sample for every 5,000 square yards prior to placement on the disposal cells t

or backfilled waste pits. ;

i

Topsoil shall appear naturally friable and free of objectionable material and generally free |of stones or other foreign objects larger than one inch. !
t

:Inspections
;

inspections will be performed by the QA/QC Manager or his designee to ensure :

compliance with criteria stipulated in the above-referenced specification on topsoil. The
QA/QC Manager will direct all topsoilinspection. He will review all results submitted by
testing personnel, assure that failing tests are backed up with acceptable tests after

i
corrective work has been performed, and ensure completion of Topsoil Inspection
Checklists.

Documentation

The QA/QC Manager will maintain topsoil inspection results, will ensure that topsoil
stockpile locations are adequately documented, and will compile the Topsoil Inspection
Checklists.

A copy of all documentation will be maintained by the Site Construction Manager in the
|site office. The certification of completion report will contain separate QA sections that '

summarize information collected and corrective action taken during the project.

H:\11832100\061.WP 4 18 j
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KERR MCGEE QA/QC PLAN j
.

O Rework Required

,

'

TOPSOIL INSPECTION CHECKLIST

Location Material Source
:
,

Drawing No. Specification No.
;

This form is to be completed by the inspector on a daRy basis whenever this work is being performed. '

Acceptabh Acceptabk
|

STOCKPILE TOPSOIL 0 FINISH GRADING O

IMPORTED TOPSOIL O TESTING PREPt. RATION O ,

ACCEPTABLE '<ESULTS
TOPSOIL PLACEMENT O

,

INSPECTION FREQUENCY O
t

REMARKS

.

!
,

:
a

:
,

!

q
,

'

i

!
INSPECTOR DATE !

i
instruction for Completing inspection Checklist

|

1. Describe physicallocations of compaction test.

2. List applicable Construction Drawings and Specifications,
i

3. Determine if item is or is not acceptable.

4. Document pertinent conversation with contractors or testing agency and explain / clarify
an of the above attributes.

!

5.- Sign and date when completed. -|

;

!
;

!HA1'832100\061 WP 4.j g

!
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t

i

!
.!

Clay Cap Construction :

i
This procedure applies to the inspection of clay cap placement conducted during Phase I of [the Remediation Project. Inspections will be performed in accordance with the methods '

referred to in Earthwork Specification 000.210.02200. Locations of the inspection survey j
points will be marked on Construction Drawings for later reference and documentation. ;

Sampling and Analysis

Final grade elevations of both compacted treated waste and the clay cap shall be
surveyed on a grid pattern of 100-ft x 100-ft over the entire cell. The surveyed >

elevations will be subtracted to determine the clay cap thickness. Clay cap shall be
acceptable if the thickness is no less than twenty-four inches.

:
i

inspections '

i

inspections will be performed by the QA/QC Manager or his designee to ensure i

compliance with criteria stipulated in the above-referenced specification on earthwork.
The QA/OC Manager will direct inspection and surveying work performed for clay cap
construction. He will review all results submitted by testing personnel, assure that
failing tests are backed up with acceptable tests after corrective work has been
performed, and ensure completion of Clay Cap Inspection Checklists. |

Documentation
i

The QA/QC Manager will maintain clay permeability test and inspection results, will |
ensure that permeability sample and test locations are adequately documented, and will !

compile the Clay Cap inspection Checklists. *

i

A copy of all documentat;on will be maintained by the Site Construction Manager in the
site office. The certification of completion report will contain separate QA sections that
summarize information collected and corrective action taken during the project. |

!
!

r

I

i

!

i
4

!

:

:
!.
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KERR MCGEE QA/QC PLAN

O Rework Required

CLAY CAP INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

This form is to be completed by the inspector on a daHy basis whenever this work is being performed.

Acceptabk Acceptabk

GRID PATTERN O MOISTURE CONTROL O ,

SURVEY ELEVATION LIFT PREPARATION O :
TREATED WASTE O

SURVEY ELEVATION FINISH GRADING O
CLAY CAP O

,

COMPACTION METHOD O TESTING COMPLETE AND D
ACCEPTABLE RESULTS

REMARKS

,

;

I

INSPECTOR DATE

Instruction for Completing inspection Checklist

1. Describe physical locations of compaction test.

'2. List applicable Construction Drawings and Specifications.

3. Determine if item is or is not acceptable. >

4. Document pertinent conversation with contractors or testing agency and
explain / clarify an of the above attributes.

5. Sign and date when completed.

H:\11832100\061 WP 4 21
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Passive Groundwater Drainage System

This procedure applies to the installation of the passive groundwater drainage system
constructed during Phase I of the Remediation Project. Inspections will be performed in
accordance with the methods referred to in Excavation, Backfill, and Compaction for
Underground Piping Specification 000.210.02224.

Sarnpling

Visual observation of the construction of the passive groundwater drainage system will
be continuous. Spot surveys will be made for flow line elevations a+ all changes of
grade in the drain system and at 100-foot intervals along the dr;in pipe. Surveyed
elevation for the drain collection system will be acceptable if they are no greater than
design elevations and up to plus 0.5 foot deeper as indicated on the Construction
Drawings. Survey elevations for the drain pipe will be acceptable if they are within
10.1 foot of design elevations.

Items that will be noted during the observation of construction include:

Geotextile overlapped and placed according to the specifications and manufacturers*

recommendations.

Suitable aggregate, drainpipe sand bedding, slopewalls constructed to elevations as*

shown in Construction Drawings.

All construction as indicated on the Construction Drawings and Specifications.*

Sand bedding compacted to the satisfaction of the QA/QC Manager or his designee,*

inspections

Inspections will be performed by the QA/QC Manager or his designee to ensure
compliance with the criteria stipulated the in above-referenced specification, the QA/QC
Manager will direct the inspection and survey of the passive groundwater drainage
system. He will review all results submitted by survey personnel, assure that inadequate
results are backed up with acceptable surveys after corrective work has been performed,
and assign completion of Passive Groundwater Drainage System inspection Checklists.

Documentation

The QA/QC Manager will maintain drainage system inspection results, will ensure that
survey locations are adequately documented, will ensure that finished grade elevations !
allow free drainage along the trench, and will compile the Passive Groundwater Drainage I
System inspection Checklists.

A copy of all documentation will be maintained by the Site Construction Manager in the j

site office. The certification of completion report will contain separate QA sections that i
summarize information collected and corrective action taken during the project.

1

,

H:\11832100\061.WP 4-22 |
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KERR MCGEE QA/QC PLAN
!

O Rework Required !

:

PASSIVE GROUNDWATER DRAINAGE SYSTEM INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

This form is to be completed by the Inspector on a daily basis whenever this work is being performed.

Acceptabh Acceptabk
,

GEOTEXTILE INSTALLATION O SLOP WALL CONSTRUCTION O

AGGREGATE PLACEMENT O BULKHEAD CONSTRUCTION O
,

DRAIN PIPE BEDDING PLACEMENT O FINISH GRADING O

FLOWLINE ELEVATIONS O TESTING COMPLETE AND D
ACCEPTABLE RESULTS

REMARKS

,

b

:

INSPECTOR DATE
,

i
instruction for Completing inspection Checklist

1. Describe physicallocations of compaction test.

2, List applicable Construction Drawings and Specifications. .

3. Determine if item is or is not acceptable. |

4. Document pertinent conversation with contractors or testing agency and
explain / clarify an of the above attributes. +

5. Sign and date when completed.

!
'
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Rehabilitation / Final Grading

This procedure applies to the rehabilitation of excavated pits and final grading work'

i

conducted during Phase I of the Remediation Project. Inspections will be performed in
accordance with methods referred to in Earthwork Specification 000.210.02200. Disposal
cell and former waste pit areas, as well as areas that has been used to stockpile topsoil or
backfill, shall be inspected. Anomalies will be marked on Construction Drawings for
reference and documentation.

Sampling and Analysis

Final grade will be checked by surveying on a 100-ft x 100-ft grid pattern for all
excavated or backfilled areas. Surveys should be coordinated with survey work being

.

performed for clay cap inspection. Where minor grading has been performed in areas !

otherwise undisturbed and final grade is not critical, survey will not be required.
|

Final grades will be acceptable if they generally conform to the Construction Drawings.
Rehabilitation grades will be acceptable if grading is smooth and gentle with no sharp

;
creaks or turns. ;

Inspections |
I

inspections shall be performed on a daily basis as needed during final grading work. I

inspections will be performed by the QA/QC Manager or his designee to ensure *

compliance with criteria stipulated in the above-referenced specification on earthwork,

i
The QA/QC Manager will direct the inspection and survey of final grading work. He will ;

review all results submitted by surveying personnel, assure that surveys are backed up j
with acceptable surveys after corrective work has been performed, and ensure

1

completion of Rehabilitation / Final Grading Inspection Checklists. :
i
'Documentation

The QA/QC Manager will maintain inspection results, will ensure that survey locations
are adequately documented, and will compile the Rehabilitation / Final Grading inspection i

Checklists.

A copy of all documentation will be maintained by the Site Construction Manager in the i

site office. The certification of completion report will contain separate QA sections that !

summarize information collected and corrective action taken during the project. !
*

I
$

i

l

t

:
,

* ;
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KERR MCGEE QA/QC PLAN

O Rework Required

REHABILITATION / FINAL GRADING INSPECTION CHECKLIST ;

Location Material Source '

|

!
Drawing No. Specification No.

This torrn is to be cornpleted by the inspector on e daily basis whenever this work is being perforrned.

Acceptabh Acceptable

FINAL GRADE SURVEY O FINISH GRADING O

GRID PATTERN O TESTING COMPLETE AND
ACCEPTABLE RESULTS O j

FINAL APPEARANCE O '

?

REMARKS

,

t

!

!

:

|

|
INSPECTOR DATE

'

!

!
\

Instruction for Completing Inspection Checklist i

1. Describe physical locations of compaction test.
|

2. List applicable Construction Drawings and Specifications. !
i

3. Determine if item is or is not acceptable. !
!
!

4. Document pertinent conversation with contractors or testing agency and explain / clarify :

an of the above attributes. !
t

5. Sign and date when completed. j

!
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AUDITS

A system audit of field procedures will be conducted by the QA/QC Manager and the
Eravironmental/ Laboratory Manager as necessary. At least one unscheduled field audit will
be performed within each six-month period by the QA/QC Manager during the course of the
remedial action. The Owner or his designee and the Project QA/QC Manager will ensure
that the audit is performed in accordance with approved procedures. The audit willinclude
a review of sampling methodology and sample chain-of-custody documentation, field data,
reporting methods, and field data files.

Copies of the audit report will be issued to the Site Construction Manager, the
Environmental / Laboratory Manager, the construction contractor, the Project Manager, and
the Vice President of KM Environmental Operations. Should a need for corrective action be
indicated, the Site Construction Manager will determine appropriate actions, willimplement
the actions, and willissue a QA/QC Audit Compliance Report on the measures he has taken.
The QA/QC Audit Compliance Report will be sent to the same distribution list as the Audit

Report.

t

|

H:\11832100\061.WP 4 26
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SECTION 5
AIR MONITORING PLAN

,

Objectives*

Emissions Criteria*

!

Air Monitoring Equipment and*
,

Locations
I

Monitoring Procedures*

i

!

!

|
|
,

!

!

|

i
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SECTION 5 ;

AIR MONITORING PLAN

OBJECTIVES

The objectives of the air monitoring plan are as follows:

- Provide guidelines and procedures for air monitoring while maintaining operational
flexibility.

- Provide guidelines for response actions to be implemented during construction activities
to avoid exceeding emission crieria.

- Provide guidelines for selection of air monitoring equipment and monitoring locations.

- Provide procedural guidelines for documentation of compliance with emission criteria
specified in the Record of Decision (ROD).

EMISSIONS CRITERIA ,

As stipulated in the ROD, " excavation and/or treatment of acidic sludge shall be conducted
so as to minimize emissions of dust and sulfur dioxide." During remediation activities, air
quality levels must comply with limits for two parameters, particulate matter (PM-10) and
SO . Work practices will be modified as necessary to maintain compliance. Emission levels2

for PM-10 and SO are as follows:2

- Particulate Matter (PM-10)- Average emission levels at the site boundary (property line)
shall not exceed 150 micrograms per cubic meter over a 24 hour averaging period.
Federal National Ambient Air Quality Standards (NAAOS) also limit the annual arithmetic

;

mean to 50 micrograms per cubic meter.

Sulfur Dioxide - The ROD limits SO emissions to 0.5 ppm over a three hour averaging-

2 ;

period. Federal NAAOS regulations specify limits of 0.14 ppm over a 24 hour average r

and an annual arithmetic mean of 0.03 ppm.

AIR MONITORING EQUIPMENT AND LOCATIONS

Two monitoring systems will be employed during the pit remediation project to ensure
compliance with emission criteria:

1
- Fixed property line monitors, and !
- Portable exclusion zone monitors. I

Fixed Property Line Monitors

Fixed monitors will typically operate 24 hours per day. Four fixed units will be employed,
one of which will be upwind of the construction activities to provide background data. The
units will be located as shown on Construction Drawing 832100-10T-02, General Site and

H:\11832100\071.WP 5-1
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:

t

Topo Map, contained in Appendix B. The four monitors will be relocated as shown in the
;

Drawing as work progresses from pit to pit. ~

Real time SO monitoring will be coupled with real time or standard high-volume samplers2

for 24-hour time weighted average PM-10 measurements. Minimum detection levels for SO
2

at the perimeter monitors will be less than 0.03 ppm. Minimum detection levels for PM-10
will be 10 micrograms per cubic meter.

:
Exclusion Zone Monitors

'

t

Portable instruments will be used to monitor SO and PM-10 as an indication of emission2

conditions which may necessitate work practice modifications. Monitoring lo :ations will be :

in the predominant downwind direction from the pit remediation work. Locations will be !
selected based on planned work areas and on daily meteorologic conditions. i

The portable SO analyzer will have a minimum level of detection for SO of 0.1 ppm. Direct !2 2
reading hand-held PM-10 analyzers such as the MIE Miniram or the Environmental Devices !
Model HD1001 will be used. The minimum level of detection for the PM-10 monitor will be :
10 micrograms per cub:0 meter. Should direct monitoring of PM-10 prove ineffective, an !
analyzer measuring total particulates will be employed. Results from the hand-held
particulate analyzer will be correlated with readings from the fixed PM-10 property line

'
monitors.

MONITORING PROCEDURES ;

I
The following information and procedures provide quality assurance / quality control and data i

management requirements for the emission monitoring program. i

Exclusion Zone ,

Monitoring within or near the exclusion zone will be continuous during waste treatment
activities. Monitoring will be performed by a qualified monitoring technician. Readings taken

,

by the technician will be recorded at regular intervals as field activities dictate, however, i

three hours is to be the maximum time between recorded readings during treatment
activities.

.

Corrective action will be implemented if emission levels for particulates or SO indicate that i2
property boundary emission criteria may be exceeded. The monitoring location, i.e. distance !

of the monitors from the treatment process will determine the action levels for particulate i
(PM-10) or SO - '

2

!

A proposed approach to specify exclusion zone action levels has been developed using SO I, 2
dispersion modelling for the Cushing site. The approach will be implemented to set action !.

levels during initial waste treatrnent at the site and will be correlated with readings from the -
,

fixed property line monitors to ensure emission criteria are met. !
!

Dispersion modelling, performed by Radian Corp. for KMC, is reflected in Table 5-1 as a :
series of' action level SO concentrations. Distance from the exclusion zone monitor to the i2

actual remediation activity is shown along the top row of the table. Possible SO readings f2
from the portable analyzer are shown on the far-left column of the table. The intersection

.

L
;

i
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I,

of the exclusion zone monitor distance and SO concentration cot mn and row, respectively,2

shows the projected distance downwind from the treatment area where the SO2

concentration will be 0.5 ppm or less. For example, if the exclusion zone monitor is 33 feet
downwind of treatment activities and shows an SO concentration of 2 ppm, the orojected2

distance downwind for 0.5 ppm SO levels is 323 feet.2

The table assumes " Class D air stability" or moderate straight-line winds. Other charts
generated for air stability classes A, B, and C show shorter distances to achieve the 0.5 ppm
concentration. Use of the Class D chart is, therefore, the most conservative approach.

Response action levels will be developed daily in the field based on Table 5-1 and the
distance to the nearest potential receptor off-site. Air quality readings will result in one of
the three following conditions:

- Level 1-A No action required, readings within acceptable range, maintain normal
monitoring.

- Level 1-B Treatment activities to be modified, readings above established action
levels, increase the level of surveillance.

- Level 1-C Treatment activities cease, non-compliance appears imminent, re-evaluate
activities to reduce emissions.

Property Boundary

Monitoring at the property line will typically be maintained on a 24 hour basis. This will
provide required data to document compliance with emission criteria as previously discussed.
The monitoring will also allow response activities if emission levels indicate potential to
exceed emission criteria.

Monitoring will be performed by a qualified monitoring technician. At a minimum, a
summary of readings for each 15 minute period during the day will be obtained from the four
SO monitors. Data will be recorded at the conclusion of work each day. If high-volume2

samplers are used for PM-10 monitoring, samples will be collected daily and submitted for
analysis, if continuous real-time PM-10 analyzers are used, data will be collected at the '

same frequency as for SO -2

Response activities for potential non-compliance will be developed in the field. The response
actions will be divided into three conditions:

- Level 2-A No action required, readings within acceptable range, maintain normal
monitoring.

- Level 2-8 Waste treatment activities to be modified, readings above action levels,
increase surveillance.

- Level 2-C Treatment activities cease, non-compliance imminent, re-evaluate work
;

activities to reduce emissions.

H A11832100\071.WP 5-3



Table 5-2 has been developed to supplement initial action and alert level decisions. An 80
percent emission level has been provided which corresponds to Level 2-B alert status. These
initial figures may be modified as actual monitoring data become available.

Meteorological Monitoring

A fixed, meteorologic tower will be located on-site in close proximity to the work area. The
tower will be used to support wind speed and direction sensors. A temperature sensor will
be installed in a location unaffected by site activities and not in direct sunlight. Signals from
the sensors will be transmitted to a multi-channel data logger which will store and compile
the incoming data. Monitoring will be performed on a continuous basis with hourly averages
of each parameter generated and stored. Data will be down-loaded for hard copy reporting
at regular intervals as specified.

Quality Assurance / Quality Control for Monitor Units

Monitoring units will be maintained and calibrated in accordance with manufacturers
specifications. Daily equipment checks will be performed. A minimum of one back-up unit
will be available on-site for each type of perimeter and exclusion zone analyzer unit in the
event of a unit failure.

Monitoring Data Management

A qualified monitoring technician will be responsible for documenting the air monitoring data.
This will include the collection, reporting, and storage of all air emission data and visual
observations which occur during the construction activities. An air monitoring logbook will
be prepared for this phase of the remediation project. The daily air monitoring activities will
be recorded in the logbook and should include the following information:

- Alert Conditinn(s) and corresponding times
- Corrective action (s) taken.

Reports will be forwarded to the Site Construction Manager, Environmental / Laboratory
Manager and the Quality Assurance / Quality Control Manger.

:

i

!
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TABLE 5-1

Allowed Distance (feet) from Remediation Location to Site Boundary as a
Function of Monitored Concentration and Distance from Remediation

Location and Monitor Location -- D Stability Class

Monitored Distance from Remediation Source (ft/ meters)
Conc.

3210 6220 9W30 131/40 16v50 197/60 220/70 263/80 29290 228/100

5 594 630 697 777 852 928 1016 1122 1225 1328

4.5 563 598 651 727 802 878 957 1052 1154 1254

4 528 563 616 672 746 822 901 976 1076 1175

3.5 488 524 576 626 683 759 838 913 986 1085

3 442 478 530 580 627 686 765 840 913 983

2.5 388 423 476 526 573 621 679 754 826 896

2 323 357 409 459 506 554 604 651 721 791

1.5 261 286 325 374 421 468 518 565 611 655

1 179 203 238 273 307 348 397 445 490 535

0.5 33 66 98 131 164 197 230 263 295 328

,

I

s-
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TABLE 5-2 |

Action and Exceedance Levels i

;

Dust levels Sulfur Dioxide levels
!

Reading intmal ,,,,s / Time interval Ppm / Time Interval ppm / Time Interval
(Hours) (for 3-hr Criteria) (for 24-hr Criteria)

80 % Exceedance 80% Exceedence 80 % Exceedance

0.25 11,520 14,400 4.80 6.00 10.75 13.44

0.50 5,760 7,200 2.40 3.00 5.38 6.72 {

[1.00 2,880 3,600 1.20 1.50 2.69 3.36

1.50 1,920 2,400 0.80 1.00 1.79 2.24

2.00 1,440 1,800 0.60 0.75 1.34 1.68

2.50 1,152 1,440 0.48 0.60 1.07 1.34 ,

'3.00 960 1,200 0.40 0.50 0.90 1.12
:

3.50 823 1,029 n/a n/a 0.77 0.96 !

4.00 720 900 n/a n/a 0.67 0.84 i

4.50 640 800 n/a n/a 0.60 0.75 >

5.00 576 720 n/a n/a- 0.54 0.67 :
!

5.50 524 655 n/a n/a 0.49 0.61 |
i

6.00 480 600 n/a- n/a 0.45 0.56
|

6.50 443 554 n/a n/a 0.42 0.52 i

;

7.00 411 514 n/a n/a 0.34 0.48 i
!

7.50 384 '480 n/a n/a 0.36 0.45 I

8.00 360 450 n/a n/a 0.34 0.42 e

t

24.00 120 150 n/a n/a 0.11 0.14

;
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SECTION 6 .

POST-CLOSURE MONITORING PLAN
:
1

I

,

* Functions and Objectives

* Routine Inspection and
Maintenance

I

* Groundwater Quality :
Monitoring

,
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SECTION 6 |
POST-CLOSURE MONITORING PLAN

I

FUNCTIONS AND OBJECTIVES

The Post Closure Monitoring Plan consists of two major functions which are to be performed |
over specific periods of time. These two functions involve:

!

Routine inspection and maintenance of the site*

Groundwater quality monitoring at the site.*

The objectives are: '

Provide functional guidelines and procedures for monitoring site conditions and* -

groundwater quality for compliance with State and Federal regulations.
,

Provide guidelines for inspection and corrective actions.*

Provide procedural guidelines for documenting compliance with State and Federal*

regulation for post-closure monitoring.

ROUTINE INSPECTION AND MAINTENANCE

Subsequent to closure of the disposal cells, it will be necessary to ensure that they are
maintained and that the modified terrain does not develop erosion features. To accomplish
these goals, routine inspections and maintenance activities will be performed on a periodic
basis,

inspection and Maintenance Period and Schedule

Post-closure monitoring will be preformed for a minimum of eight years. Consequently,
inspection and maintenance, being part of the post-closure process, will also be performed
for a minimum of eight years. Inspection results during that period may indicate a need for
continued monitoring beyond the initial eight years.

Routine inspections will begin the first month following the final construction inspection.
They will continue every three months for the first year, and every six months for the
remainder of the post-closure program. Maintenance, if deterrnined to be required by
inspection, will be performed during the same period and as soon as is reasonably possible.

Inspection and Maintenance Activities

There will be two major concerns addressed during the inspection process: The physical
condition of the disposal cells and the physical condition of the groundwater monitoring
f acilities. The inspections will provide for a complete evaluation of both and will recommend
appropriate maintenance action if needed.

,
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Disposal Cells
;

The disposal cells will be inspected for obvious anomalies or conditions which appear !

unacceptable. These include, but are not limited to, excessive settling, excessive erosion
,

features, or damage from vehicular traffic. Excessive settling is any settling that results in
ponding of water either on or adjacent to the cell. Excessive erosion features are rills and/or
small gullies in excess of 3 inches deep, or any obvious washout of topsoil and vegetative
cover either on or in close proximity to the cell. The final cover will also be inspected for

,

excessive scrub growth (weeds, bushes, saplings) or damage to the final vegetative cover. 4

Where repair is required, clean fill material and top soil will be used for restoration to grade.
The repaired area will be slab sodded. Where excessive scrub growth is existent, it will be
cleared, relayered with clean top soil, and slab sodded.

Overall maintenance of the disposal cell will consist of routine mowing to maintain a 4-inch
stand of grass. The mowing should be performed routnMiy to minimize scrub growth.
Fertilizer and water may be applied, as necessary, for the first year to encourage strong
vegetative growth.

;

Groundwater Monitoring Facilities i

Groundwater monitor wells and related equipment will be inspected for physical damage i

which may be caused by mowing or other activities. Damage to the facilities will be noted
and repaired as soon as is reasonably possible.

,

GROUlv0 WATER QUALITY MONITORING

Subsequent to disposal cell closure, groundwater monitoring wells will be installed and
periodically sampled to detect migration of waste constituents in groundwater during the i

post-closure monitoring period. *

Sampling Schedule

The initial sample event will begin occurring within 30 days following the closure of each cell
and finalinspection. Groundwater sampling and analysis will be performed quarterly for the
first year after cell closure. Continued sampling and analysis will be performed semi-annually -

for the remainder of the post-closure monitoring period.

Groundwater Sampling j

i

Groundwater samples will be obtained from groundwater monitor wells (reference Drawing !
832100-10T-04) and, if flowing, the outflow drain pipes for the passive groundwater

|drainage system. For each location, results from the first five sample events will form the i
background (baseline) data with which to compare future sampling results. All sampling and i
analysis will be performed in accordance with the procedures and specifications stipulated |
in the Sampling and Analysis Plan for the Kerr-McGee Refining Corporation, Cushing, J

Oklahoma, March 29,1991.

Groundwater will be sampled for the parameters listed in Table 6-1. These constituents,
. herein referred to as " general water quality parameters," proved to be the only reliable

i

indicators of impact from the acid waste pits during the Phase | RemedialInvestigation. The I

treated waste contains low concentrations of organic compounds and extremely low levels
of heavy metals. Both organic and inorganic analysis of leachate indicates that these
compounds will not be identified in the groundwater around the disposal cells. However,

1-8321-o18 6-2
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certain ions (such as sulfates) exist in the treated waste in significant concentrations. For
this reason, the general water quality parameters are anticipated to be the most reliable
indicators of leachate impact to groundwater.

REPORTING

Routine Inspection and Maintenance

The attached checklist summarizes visual observations to be made during inspection of the
disposal cells and the groundwater monitoring f acilities. It will provide the basis for both the
field record and the report of routine inspections. Observations included in inspection
reports willinclude noting the performance of maintenance recommended as a result of the
previous inspection. Completed checklists will be submitted to the Oklahoma Department
of Environmental Quality (ODEO) within 30 days of the inspection.

Groundwater Quality Monitoring

Groundwater analytical results will be submitted to the ODEO within 30 days of receipt of
the data. A report on the baseline data will be submitted to the ODEQ within 60 days of
receipt of the fifth set (1 year following closure) of analyticaldata. Subsequent groundwater
quality monitoring reports will be submitted within 30 days of receipt of the data from semi-
annual groundwater sampling events.

Groundwater quality rnonitoring reports will include groundwater elevation data, a
potentiometric surface map, field parameter forms, chain of custody logs, groundwater
analytical results, and a comparison of recent data with historical and baseline data. If data
indicates a groundwater impact from the treated wastes, KMC will propose additional

',

monitoring or a groundwater assessment program to assess the extent and severity of
impact.

TABLE 6-1
PARAMETERS AND ANALYTICAL METHODS

EPA 600 Analytical

Method

pH Field Measured

Conductivity Field Measured

pH 150.1

Total Petroleum Hydrocarbon 413.1

Bicarbonate sM 403

Sodium 273.1

sulfate 375.3

Inorganic CNoride 325.5

Potassium 258.1

Calcium 215.1 or 215.2

Magnesium 242.1

SM - Standard Methods,40 CFR Part 300.

EPA Methods - Methods for Chemical Analysis of Water and Wastes,
US EPA, March 1983 (EPA-600)

l-8321-o18 6-3
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KERR MCGEE QA/QC PLAN i

;

O Rework Required
'

ROUTINE MAINTENANCE INSPECTION CHECKLIST

Location Disposal Cell A or B !
I

This form is to be completed by ths fnspector on a dnRy basis whenever this work is being performed.

DISPOSAL CELL INSPECTION MONITOR WEllSINSPECTION

i
Yes No Yes No

VEGETATION HEALTHY O O CONCRETE PAD DAMAGED D O !

EXCESSIVE SCRUB GROWTH O O PROTECTOR PIPE &

EXCESSIVE SETTLEMENT O O BUMPER DAMAGED D D
EXCESSIVE EROSION O O LOCKED O O '

MOWING REQUIRED D 0 PAINTING REQUIRED D D .

DRAINPIPE SLOPEWALLS - DAMAGED D D
{

REMARKS i

:

,

1

L

i
e

,

.

E

1

INSPECTOR DATE !

'

Instruction for Completing inspection Checklist
r

1. Describe location of inspection.
!

2. List applicable construction drawing and Specifications.
,

!

3. Identify damage or anomalies.
;

4. Document completion of inspection by determining yeS or no for allitemS. ;

5. Sign and date when completed.

1-8321-018 6-4
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SPECIFICATION LIST
,

KERR-MCGEE CUSHING REMEDIAL DESIGN

!

-!

Demolition (Surface) . . . . . . . . . . . . . . . . . . . . . . . . . . . 000.210.02050 ;
i
tClearing and Grubbing . . . . . . . . . . . . . . . . . . . . . . . . . . 000.210.02110 ;

Topsoil Removal, Stockpiling and importing . . . . . . . . . . . 000.210.02115 |

E a rth w o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000.210.02200 !

;

Excavation Backfill and Compaction for Underground Piping 000.210.02224

Aggregate Pavement Base . . . . . . . . . . . . . . . . . . . . . . . 000.210.02232

Erosion Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000. 210.02 2 70

General Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . 000.220.01000
|

Landscape Development . . . . . . . . . . . . . . . . . . . . . . . 000.2 20.02900 :

'Temporary Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . 000.230.01590
s

Wa ste Tre atment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000.230.02210

Treated Waste Excavation, Placement, and Compaction . . . 000.230.02220

General Decontamination and Disposal . . . . . . . . . . . . . 000.230.02230 '

!

+

:

I
i
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DEMOLITION (SURFACE)

1.0 GENERAL

1.1 Summary

A. Scope of Specification

This specification prescribes the removal of existing buildings, structures, abandoned
pipelines, and other similar f acilities to the extent indicated on the Construction Drawings
or elsewhere in the contract doctanents, and prescribes the proper disposal of the resulting
materials and debris.

s. Related specifications

The following specifications prescribe items of related Work:

e 000.220.01000: General Requirements
e 000.210.02110: Clearing and Grubbing
= 000.210.02115: Topsoil Removal and stockpiling
= 000.210.02270: Erosion Control

Coordinate Work prescribed by this specification with Work prescribed by the above listed
specifications.

1.2 References
.

The publications listed below form part of this specification. Each publication shall be the
latest revision and addendtm in effect en the date this specification is issued for construction
unless noted otherwise. Except as modified by the requirements specified herein or the details
of the Construction Drawings, Work included in this specification shall conform to the applicable
provisions of these publications.

A. OSHA (Occgational Safety and Nealth Administration)

1. OSHA Constructions Industry Standards: Title 29, Code of Federal Regulations, Part
1926, Safety and Health Regulations for Construction.

2. API Requirements for Tank Demolition

2.0 PRODUCTS

Not applicable

3.0 EXE(2HION

3.1 Preparation

A. Protection

1. Existing Facilities

Protect existing facilities that are to remain in place, that are to be reused, or
that are to remain the property of the owner using temporary covers, shoring,
bracing, and supports. Repair to the original condition, or replace with new, those
items designated by Owner to rammin or to be reused that are damaged during
performance of the work. Protect structural elements from being overloaded. Provide
new s@ ports, braces, or reinforcement for existing facilities weakened by demolition
and removal work.

2. Weather Protection

Protect from the weather, at all times, facilities and equipment designated by Owner
to remain in place. Maintain temporary coverings to ensure their ef fectiveness and
to prevent their displacement.

3. Protective Barriers

CIVIL EIIGIIEERIIIG
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DEMOLITION (SURFACE)
,

Before starting demolition operations, erect protective barriers around trees and
shr@s designated by Owner that are to remain. Barriers shall consist of 4 feet high
woven wire f abric fencing cipported by steel or wood posts spaced 6 feet on center
(maximian). Erect barriers at or outside of the tree or shrth drip line. Do not use
the areas within protective barriers for traffic, storage, or any other purpose. ;

Upon completing demolition work, remove and dispose of protective barriers.

B. Dust Control f

1. Existing Buildings

Provide dust proof barricades to prevent the intrusion of dust or inclement weather
into interiors of est eting buildings exposed by the work. Construct barricades using
substantially braceo framing covered with a suitable polyethylene sheeting materist.
Remove and property dispose of hrricades when no longer needed (as determined by the ;

owner and construction manager).
'

2. Airborne Contaminants

During demolition work covered by this specification, take appropriate measures to
protect personnet from being injured by airborne contaminants such as asbestos fibers '

and metal chn.ts. Such measures shall cosply with the requirements of OSHA '

construction Industry Standards pertaining to airborne contaminants, and the approved I'site Health and Safety Plan.

3. The use of water will not be permitted when it will result in hazardous or. '

objectionable conditions such as pollution, flooding, or smaafe areas.

3.2 Bull 11res and structures
,

General

Buildings and other structures and related appurtenances designated to be removed or demolished
shall be completely removed as indicated on the drawings or elsewhere in the contract.

3.3 Utilities and Related Appurtenances
!

A. General j

It is not anticipated that any utility service lines will need to be removed. ;

s. Abenderament of Utttitles ,

i
Purge, clean, fitt, or terminate utility pipelines that are to be abandoned in a manner i

conforming to the requirements of the nationally recognized code covering the specific
utility; and as indicated on the drawings, in these specifications, and elsewhere in the
contract docisnents. Bring conflicts between code requirerents and the contract doctaments i
to the attention of the owner, for resolution.

C. Discamacting Utilities

When demolition or abandonment work requires the disruption or interrtetton of service or
disconnection of a service connection, coordincte such work with the affected utility
sigplier to ensure that proper measures are taken to protect the utility from damage. Owner
shalt also be informed of these interruptions.

!

3.4 Emplosives

Using explosives will not be permitted.

3.5 sumire

Burning debris and rubbish on the owner's property will be permitted. The owner will designate
areas for burning debris. When permitted, burning shall strictly cosply with applicable Federal,
State, and local regulations.
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DEMOLITION (SURFACE)

3.6 selvese

Owner reserves the right to keep identified meterials and equipment scheduled to be demolished or
removed. Remove other such materials and equipment from the site.

3.7 Safety Requirements

Perform demolition in accordance with applicable requirements of the OSHA Construction Industry
Standards.

3.8 Cleanie
'

,

Project site meterials, rubbish and other debris will be disposed of on-site as directed by the
owner.

3.9 Regulations

Local regulations regarding hauling and disposal shall apply.

4.0 ATTAcacENTS
.

,

Not applicable '

?

End of Specification
;
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CLEARING AND GRUBBING

1.0 GENERAL

1.1 Sta.aary

A. Scope of Specification

This specification prescribes the cor!plete removal and proper disposal of trees, brush,
roots, fences, pavements, surface rocks and boulders, and other objects resting on or
protruding through the surface of areas to be cleared or cleared and grubbed that are
desigreted on the Construction Drawings or elsewhere in these specifications or other
contract documents, except such items that are designated to remain or are designated for
duelition according to Demolition (Surface) Specification 000.210.02050.

B. Related Specifications

The following specifications prescribe items of related Work:

. 000.210.02050: Demotition
a 000.220.01000: General Requirements

Coordinate Work prescribed by this specification with Work prescribed by the above listed
specifications.

2.0 PRODUCTS

Not applicable

3.0 EXEQJTION

3.1 Protection

A. General

Avoid damage to the site and to existing facilities, trees, and shrubs designated by the
owner to remain. Cleared and grthbed material shall be decontaminated and disposed in
accordance with Specification 000.230.02230, if reessary.

B. No.ws

1. Protect benchmarks, baseline monuments, property corners, and other temporary or
permanent survey markers in the vicinity of the work from destruction or disturbance.
Accurately restore at the earliest practical date any markers destroyed or disturbed.

2. witnin the aren to i= s;iorad, prcper!y reWete survey markers that interfere with
the work, or witness the markers and then restore them af ter conpleting the work.
Perform survey marker relocation or restoration work under the direct supervision of
a registered land surveyor.

C. Protective Barriers

Before starting clearing operations, erect protective barriers around trees, shrths, and
other f acilities designated by owner to remain. Barriers shall consist of 4 feet high woven
wire f abric fencing supported by steel or wood posts spaced 6 feet on center (maxism).
Erect barriers at or outside of the tree or shrub drip line. Do not use the area within
protective barriers for traffic, storage, or any other purpose. Af ter clearing and grthbing
work is ccuplete, remove and dispose of protective barriers.

3.2 Clearine

Recove trees, brush, stunps, rubbish, and other debris and vegetation resting on or protru:fing
through the surf ace of areas to be cleared and grubbed. In areas to be cleared only, cut of f flush
with or below the surface vegetation that is protruding through the ground surface.

CIVIL ENGINEERING
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CLEARING AND GRUB 81NG
i

i

3.3 Grutdelns

'
In areas to be grubbed, remove the following asteriets to a depth of no less than 12 inches below
the original ground surface: roots; sttssps; and other debris, brush, and refuse embedded in or
protruding through the ground surface. Rake, disk, or plow the area to a depth of no less than

.

1

6 inches, and remove to a depth of 12 inches att roots and other debris thereby exposed.
,

3.4 solid Weste Dispoent

cleared and grubbed materiet will be disposed either by burning, salvage, or land disposal.

A. Burning

Burning on the Owner 8s property, at a location approved by the owner, will be permitted for &

blodegradable solid waste; waste such as wood, roots, weeds, and grass. Burning shet! '

strictly comply with applicable Federal, State and local regulations.
!g. Selwege '

owner reserves the right to keep cleared and grubbed asterial stockpiled, at a location
designated by the owner, materiet the owner wishes to keep. ,

C. Land Disposal

Non-blodegradable cleared and orthbed material such as concrete, steet, boulders, and
fencing may be placed in the on-site disposal cett upon approval by the owner. Otherwise, |
remove from the site. Off site disposet of solid weste shalt strictly comply with
applicable Federet, State, and local regulations.

,

f
3.5 gmoothing of Terrain

>

Af ter clearing and grubbing have been completed, eliminate attmp holes, depressions, ridges, and
other irregular surf ace features by grading and beckfilling to achieve a surface suitable for
subsequent construction operations. shape the resulting surface for positive drainage of surface r

runoff. Backfill as necessary by fitting holes and depressions with suitable meterial obtained |
within the Work area and by compacting to a density equel to or greater than that of the
surrounding undisturbed soll. Areas to be excavated immediately after clearing and gribbing is
complete need not be smoothed.

4.0 ATTACIgENTS
>

Not applicable - ;

End of Specification

|

!
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TOPSOIL REMOVAL, STOCKPILING AND IMPORTING

1.0 GENERAL

1.1 Surmnary

A. Scope of specification

This specification prescribes the requirements for removal and for stockpiling of topsoit
for later use. Also prescribed are requirements for inported topsoil if required.

B. Related Specifications

The following specifications prescribe items of related Work:

a 000.210.02110: Clearing Ard Grubbing
e 000.220.01000: General Requirements
e 000.210.02200: Earthwork
a 000.210.02270: Erosion control

Coordinate Work prescribed by this specification with Work prescribed ty the above listed
specifications.

C. Terminology

The following term is defined as stated, unless otherwise indicated:

1. Topsoll

Natural, friable, fertile, fine, teamy soit and generally representative of
agriculturally productive soll in the vicinity of the jobsite. Topsoll shall be free
from objectionable material that would hinder plrnt growth or maintenance and shalt
not contain more than 5 percent by volune of stones, or other foreign objects larger
than 1 inch in any dimension.

2. Inported Topsoll
j

Soll which has been obtained from offsite or has been generated on site which meets I
the definition of topsoll.

1.2 References

The publications listed belov form part of this specification. Each publication shall be the
latest revision and addendun in effect on the date this specification is issued for construction
mless noted otherwise. Except as modified by the requirements specified herein er the details
of the construction Drawings, Work included in this specification shall conform to the applicable

iprovisions of these publications.

A. ASTM (American Society for Testing and Materiets)

1. ASTM D2488: Standard practice for description and identification of soils (visual
manual procedure).

|

2.0 PRODUCTS

I
Not applicable. I

3.0 EXECUTION

3.1 Preparation

Before topsoil removal operations begin, clear and grub according to Clearing and Grubbing
specifIcetion 000.210.02110.

3.2 Removat

Remove materials only to such depth that it meets the definition of topsoll. Avoid mixing topsoll

CIVIL ENGINEDtING
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with subsoll or other undesirable materials. I

3.3 Stockpiling

Place the removed topsoll in stockpiles. Topsoil stockpiles shall be separate from other
stockpiled materials. Stockpiles shall be neatly shaped and free draining, with sides sloped at
4 horizontal to 1 vertical or flatter and other surf aces sloped 2 percent or greater, or as 'i

otherwise shown on the drawings. Conserve acceptable topsoit from the site sufficiently to cover
.areas requiring planting. i

3.4 Inporting
i

Topsoll required to be inported shall be done on en as needed basis. Inported topsoit shall be
approved by the owner and shall be placed where required as soon as reasonably possible after
receiving. Short term stockpiling of inported topsoll will need to be approved by the owner, i

Pending owner 8s approval, consideration for generating topsoft by placing 12 inches of soit and
blending top 6 inches with required additions to meet topsoll definition will be acceptable.

3.5 Erosion Control

Subsequent to stockpiling measures for control, prevention and abstament of erosion on acetsnulation
of sitt for the stockpile areas shall be instatted as required by Erosion Control Specification
000.210.02270.

3.6 Erosion control

A. Grass Cover

Stockpiles or areas of stockpiles that will not be disturbed for more than 60 days shall
be planted with grass in accordance with Erosion Control Specification 000.210.02270.
Stockpiles that will not be disturbed for more than one year shall be seeded with permanent
grass. Stockplies that will be relocated or disturbed in Less than one year shall be seeded
with temporary grass mixtures. +

B. Straw Bale Dike

A straw bale dike shall be constructed around the perimeter of each stock pile prior to
stockpiling any topsoil. Straw bale dikes shall be adjusted to accorunodate stockpiles that
become larger then anticipated.

4.0 ATTAC15ENTS

Not applicable.

End of Spec.ification

!
,
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1.0 GENERAL

1.1 Summary

A. Scope of SpecifIcmtion

This specification prescribes the requirements for excavation, backfitt and disposal cell
construction required to achieve the site finished grades indicated on the Construction
Drawings or otherwise required by the contract docunents. Also prescribed are the
requirements for the removat, replacement, and disposal of unsuitable materials; the
disposal of surplus materials; and the furnishing, ptscement, ard conpaction of borrow
materlat.

s. Related Specifications

The following specifications prescribe items of related Work:

e 000.210.02050: DemoIition
e 000.210.02110: Clearing And Grubbing
3 000.210.02115: Topsoll Removal, Stockpiling and Inporting
e 000.210.02270: Erosion control
. 000.220.01000: General Requirements

000.230.02220: Treated Weste Excavation, Placement and Conpactione

Coordinate Work prescribed by this specification with Work prescribed by the above Listed
specifications.

C. Terminology

The following terms are defined as stated, unless otherwise indicated:

1. Soit Classification Syntaots: Synbols based on the unified Soll Classification System
as deters'ined per ASTM D2487 or ASTM D2488 (such as GW, SW, and CH).

2. Satisfactory Fill Material: Soil classified per ASTM D2487 or ASTM D2488 as one of
the following:

Gravel (GW, GP, GM, GC)-

- Sand (SW, SP, SM, SC)
- Inorganic lean clay (CL)
- Inorganic sitt (ML)
- Gravel-silt, gravet-clay, sand-sitt, sand-clay mixture containing 5 to 12

percent fines (e.g., GW-CL, SP-ML)

Satisfactory fill material shall be free from frozen tunps, refuse, stones or rocks
larger than 3 inches in any dimension, or other materlat that might prevent proper
compaction or cause the conpleted fill or ent>ankment to have insufficient bearing
capacity for the expected stperinposed loads.

3. Unsatisfactory Fill Materlats Soll having insuf ficient strength or stability to
carry the loads that wlL1 be sLperinposed on the completed fill without excessive
settlement or loss of stability; material containing refuse, frozen tums, large
rocks, debris, or other materials that could cause the fitt not to conpact; and
crganic soils (Pt, CH, OL).

4. Cohesive Materiets: Soils classified per ASTM D2487 or ASTM D2488 as GC, SC, ML, CL,
MH, CH, or materists classified as GM or SM when their fine fraction (noterial
passing a No. 40 sieve) has a plasticity index of 4 or greater.

5. Cohesionless Materlats: Soils classified per ASTH C2487 or ASTM D2488 as GW, GP, SW,
SP, and materlats classified as GM or SM when their fine function (material passing
a No. 40 sieve) is nonplastic or has a plasticity index tess than 4.

6. Modified Proctor Density: The maximum dry density achieved per ASTM D1557 when
testing a sample of material representative of that to be conpacted in the fleid.

CIVIL ENGINEERING
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7. OptimLa Moisture Content: The moisture content at which the Modified Proctor Density
is achieved.

8. Inspection and Testing Agency: The conpany, partnership, or corporation retained to
perform the inspections and tests required to determine and verify conpliance of the
work with the requirements of this specification.

9. Sof ts Engineer: The registered professional engineer (or designated representative)
who is responsible for evaluating the suitability of the soit and rock materials
involved in the work, and for verifying the conpliance of the soll related work to
toe requirements of the spe lfications.

10. Rock: Solid, homogenous, interlocking crystalline material with firmly cemented,
Laminated, or foliated masses, or conglomerate deposits that cannot be removed
without systematic drilling and blasting, drilling and the use of expansion Jacks or
feather wedges, or the use of backhoe-mounted pneumatic hole punchers or rock
breakers; also sandstones, shales and large boulderc, buried masonry, or other
concrete masses (except sidewalks and other pavements and slabs) larger than 1/2
cubic yard in volune.

11. Proof-Rolling: Applying test loads over the surface of a designated area to locate
and permit the timely correction of deficiencies in subsurf ace soils that are likely
to adversely affect the performance of the disposal cell.

1.2 References

The publications listed below form part of this specification. Each publication shall be the
latest revision and addendtn in effect on the date this specification is issued for construction
unless noted otherwise. Except as modified by the requirements specified herein or the details
of the Construction Drawings, Work included in this specification shall conform to the applicable
provisions of these publications.

A. Applicable Codes

1. ASTM (American Society for Testing and Materials)

a. ASTM D1557: Test Methods for Moisture-Density Relations of Soll and
soil Aggregate Mixtures using 10 pound Ranimer and 18-inch Drop.

b. A' 1 D2487: Standard Test Method for Classification of Soils for Engineering
Purposes.

c. ASTM D2468: Standard Practice for Description and Identification of Soils
(Visual Manual Procedure).

d. ASTM C33: Concrete Aggregate

e. ASTM C150: Portland Cement

2. OSHA (Occupational Safety and Health Adninistration)

a. OSHA Construction Industry Standards, Title 29, Code of Federal Regulations,
Part 1926, Safety and Health Regulations for Construction.

B. Kerr-ncGee Reference Documents

1. Other industrist waste disposal cell site characterization
Kerr-McGee Cushing Refinery Site

2. Phase 1 - Remediet investigation Report
Kerr-McGee Cushing Refinery Site

3. Phase ! - Remedial Design
Cushing, Oklahcna Refinery Site

1.3 Sdast ttala

CIVIL ENGINEERING
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A. Excewation Safety Plan
j
1When required by the contract documents, an Excavation Safety Plan shall be submitted for |

review and approvat no less than 10 days before the scheduled date for start of excavation i

Ioperations. The plan shalt indicate the systems, methods, and techniques to be used to
ensure that excavation sidewalls will be property guarded to protect personnel, and existing jfacilities and structures in the vicinity of the work. ,

<

B. Water Centrol Plan
|
1

When required by the contract documents, a Water Control Plan shall be submitted for review ;

and approvat no less than 10 days before the scheduled date for the start of earthwork '

operations. The plan shalt indicate the methods and techniques to be used for control of .,

water (teth surf ace runoff and grourdseter) during Work. !

'
1.4 e ntity Assurance

A. General j

An inspection and testing agency will be retained by the Owner, or the Construction Manager
to perform field and laboratory testing and soll evaluations to verify compliance of the
work with the regJirements of this specification and to ensure the achievement of the '

intents and purposes of the work. The performance or tack of performance of such tests and
inspections shall not be construed as granting relief from the requirements of these

,specifications or the other contract documents. ;

B. Earthwork

Earthwork shall be performed in accordance with Quality Assurance and Quetity Control Plan
as contained in Phase I Remedial Design document for the Cushing, Oklahoma Refinery Site.

1.5 site Conditions '

1

A. Existing Geotodinical canditians |

Existing site geotechnical conditions have been investigated by Kerr McGee. The reports
containing the findings, conclusions, and reconsnendations resulting from this investigation I
are by this reference made a part of these specifications. The information contained in '

the reports shalt not be construed as a guarantee of the depth, extent, or character of ;
materials actually present.

;

2.0 PRODUCTS

2.1 Materiets

A. Sorrow

Borrow materlat shall meet the requirements specified herein for satisf actory fill
materlats.

B. Portland Cement

Portland Cement shall be according to ASTM C150, Type I or II. j

C. Sand

Sand shall be fine aggregate per ASTM C33.

2.2 niatures

A. Lean Concrete

A mixture containing 1 part (by volune) Portland coment, 2 parts sand, and water. The )
amomt of water shall be the mininun necessary to produce a mixture with a consistency I

suitable for proper placement.
,

!
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3.0 EME NTION A

3.1 Examination
:i

A. general i

Before starting work, thoroughly examine the site to ascertain conditions under which the
work must be performed.

g. Existirig racilities to Remin I

Take protective measures to prevent existing facilities within the work area that are not '

designated for removal from being damaged by the work.

C. Survey learnements !

Locate and protect from damage survey monments within the work area. Properly relocate
or witness any morament that must be disturbed by the work. Af ter completion of the work,
restore monument. j

3.2 Preparation
!

A. Preceding Work

Before start of earthwork covered by this specification, couplete required preceding work |
such as: '

e 000.210.02050: Demolition '

a 000.210.02110: Clearing And Grubbing |
e 000.210.02115: Topsoil Removal, Stockpiling and Importing

B. Eresien and Sittation Centrol, Prowention, and Abatement
{

Before starting earthwork operations on any particular area of.the project site, install ~{
measures for the control, prevention, and abatement of erosion and accumulation of sitt for i
that area as required by the Construction Drawings and by Erosion Control Specification |
000.210.02270. ;

C. Slape Stabilization' !

1. Stabilize the sides of excavations and any other steeply sloped bank as necessary to {
prevent slope failure or any other earth movement that might injure personnel, or ;

damage existing buildings, structures, or other facilities in the vicinity of the '

work. The stabitIzetion method exployed shalI comply with att pertinent requirements J

of the DSNA construction Industry Standards and all other applicable Federet, State, |and local codes and regulations,
j

2. Remove sheeting, bracing, and shoring systems employed for. slope stabilization as
the progress of the work eliminates their need, unless they are permitted or required ;

to remain by other provisions of these specifications or the other contract i
documents. Carefully remove such systems in a manner that will prevent subsidence i

or other soit movement that might damage any existing or newly constructed structure -j
or other facility.

- ||
D. Exlating er couplete utilities

1

i
Use cars in moving machinery and equipment over existing or newly installed pipes and
utilities during construction so as not to cause damage to completed work. Do not use
power-driven equipment to excavate closer than 2 feet from any existing utility or
structure. For work insnediately adjacent to, or for excavation exposing an existing utility
or other structure, use manuel or light ogJipment excavation methods until the obstruction

'is cleared. Support uncovered pipes and other existing work effected by the excavation
until they are properly supported by backfill.

E. Structures and Surfaces

' CIVIL EuGI8EERING
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Protect newly backfilled areas and adjacent structures, slopes, or grades from damage.
Repair and re-establish damaged grades and slopes. Protect existing streams, ditches, and
other stormwater facilities from sitt accunulation and erosion.

i

3.3 construction Layout

'unless otherwise stipulated elsewhere in the contract docunents, the work covered by this
specification shalt include the performance of calculations, and the setting of marks and stakes
necessary to ensure that the work conforms to the required lines, grades, and dimensions. Relate
such layout to the elevation datun, and control reference lines identified on the Construction
Drawings or elsewhere in the contract documents.

3.4 Excavation

A. General

1. Remove soll, rock, and other materials as necessary to ach! eve the finished grades,
subgrades, or other limits of excavation Indicated. Utilize satisfactory materials
resulting from excavation work in the construction of fills and for the replacement
of removed unsuitable materials.

2. Stockpile excavated satisf actory materiets that are needed for construction of
required filts, or for replacement of msultables at locations indicated on the
Construction Drawings or elsewhere in the contract doctraents.

3. Af ter pit excavation is completed per Treated Weste Excavation Placement, and
Conpaction Specification 000.230.02220, recompact materials that are to remain but
have been loosened or otherwise disturbed by the excavation operations, to a firm,
stable condition, and to a density equal to or greater than the surrounding
undisturbed material.

B. Rock Excavation

1. Remove rock encountered in areas requiring excavation using mechanical methods (such
as ripping, wedging, or lupact) to reduce the rock to manageable sized fragments .

2. Except as otherwise shown, required, or specified, excavate rock within disposal cell
liner to a depth of no less than 60 inches below the indicated finished grade.
Backfill undercut areas with satisfactory clay placed and compacted in accordance
with the requirements for clay liner and cap as indicated in 3.7.

3.5 Ditches, swales and Channels

construct new and modified ditches, swales, and channels to conform with the lines, grades, and
cross sections indicated on the Construction Drawings or otherwise required by the contract
docunents. Trim and dress roots, stunps, rock, and other foreign materials exposed by the work
to conform with the reouired surface. Do not overexcavate. Backfitt to grade any excessive
excavation using either satisf actory materials thoroughly conpacted to the density reg id for
fills or place stone or cobble to form an erosion resistant ditch lining.

3.6 Fills

A. General

Construct fills by placing ard conpacting satisf actory materials in successive, uniform,
horizontal lifts of not greater than 8 inches loose thickness. Conpact each lif t to the
specified density before placing materiets for the overtyl w lift.

B. Large Rocks and Boulders

Rocks and boulders exceeding the maximun size allowed in satisf actory fill esterial may be
incorporatJd into deep fills stbject to the following size and depth limitations:

.

CIVIL ENGINEERING
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Depth Below Maxisun
Finished Grade Size Allowable
(feet) (Inches)

3 to 5 6

over 5 12

Carefully place oversized rocks and boulders incorporated into fills pursuant to this
provision so that no voids are created.

C. Campaction

1. Compact materials placed in fills to no less than 92 percent of modified Proctor
Density (ASTM D1557), except that the top 12 inches of subgrade beneath structurally {loaded areas (such as stabs, pavements, foundations, and railroads) shall be
compacted to no less than 95 percent of Modified Proctor Density.

2. Adjust the moisture content as necessary to achieve a condition suitable for
conpsetion. For cohesive asterlats, the moisture content at the time of conpaction
shall be within 2 percentage points of optim m.

.

3.7 In situ Liner and Cloy Cap

A. General

1. Liner shall be in situ with a minlaun depth of 60 inches from top of final grade to
bottom of liner. Depths shall be verified as indicated in 3.7(C).

2. All clays used for disposet cell construction shall have a permeability of 10'' cm/sec
or less at 95% standard product density and optisun moisture, a liquid limit of no
less than twenty percent (20%), a plastic limit no less than 10 percent (101), and
at least thirty percent (30%) of said soll shall pass a 200-mesh sieve.

3. Before placing the first layer of treated waste, scarify the surface of the bottom
of the disposal cett to a depth of no less than 12 inches and then re-compact at
optinun moisture content or 2 to 3% less optisun as approved by owner.

4. Objectionable sandstone on unsultable liner material shall be removed and disposed
of as backfill or treated waste as necessary as approved by owner.

s. Cap

1. Construct cap by placing satisfactory clay in successive sniform horizontal lif ts of
not greater than 8 inches loose thickness. Compact each lif t before placing clay for
the overlying lift. Clay shalt be compacted to 951 Modified Proctor Density at
optisun motsture or 2 or 3% less of optinun as approved by owner. Lifts shall be
added untf L cap thickness is 2 foot thick. Thickness shall be verified as indicated
in 3.7(C).

2. Celt cap shall be constructed to grade as shown on Construction Drawings and then at1
sharp breaks in grade shall be rounded to give a smooth appearance. After rounding,
thickness of cell cap shall not be less than 3 foot, (2' clay and 12 inches cover
solt).

Ic. Verification
|
|

1. Clay liner depth shall be verified by boring with a 3" super to a depth of 5 foot.
Borings shall be performed on a 100' x 100' grid over the entire cett liner as
excavation warrants. Boreheles will be refilled with cement / bentonite grout, hole
plug or equivalent.

2. Clay cap thickness shall be verified through surveying on a 100' x 100' grid.
Elevations will be shot on compacted treated weste, in place and af ter final clay cap
is in place. The dif ference between the two elevations shall not be less than two

,

feet. |
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3.8 surface Drainage

conduct excavation, fitt, and backfill operations in such a manner and sequence that proper
drainage is maintained at all times in and around the work area. Pronptly remove surf ace waters
that become impounded. Remove and replace with satisfactory materials, or stabilire (by drying,
or by approved mechanical or chemical amanchment methods) materials that become loosened due to
exposure to the elements. Waters that have become contaminated shall be handled as stipulated in
Treated Weste Excavation, Placement, and Compaction Specification 900.230.02220.

3.9 Soft or Yleiding Sdieradas

If an area of soft or yielding subgrade is detected & ring the performance of Work prescribed by
this spectfication, report this condition inseediately to the Construction Manager for determination
of appropriate corrective action.

3.10 Proof-Rolling

Proof-rott areas required on the construction drawings, or elsewhere in the contract docunents,
to be proof-rotted with a 15 ton (minlaun gross welpht), pneunatic-tired rotter. Cover the
designated areas with a minimum of 2 passes using the rotter. Where the width of the area to be
proof rolled is more than 25 percent of the length of the eres, make the second pass of the rotter
in a direction perpendicular to that of the first pass. Proof-rolling operations shall be
supervised by the Construction Manager or the designated representative. Correct deficiencies
detected by proof-rotting in accordance with the instructions of the owner.

!
!

3.11 Finish Grading

Trim and finish-grade the surface of areas involved in work covered by this specification to
genere!!y conform to the Construction Drawings. The resulting surface shall be reasonably smooth >

and free of ruts, ridges, depressions, and other significant irregularities. Finish ditches so
that no ponding occurs. Leave areas designated to be grassed in a condition suitable for
subsequent topsolting, and seeding or sodding operations.

;

4.0 ATTACHIENTS

Not applicable

End of Specification

i

.h
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1.0 GENERAL

1.1 Sw mary

A. Scope of Specification

This specification prescribes the excavation, bedding, backfitting, and cocpaction required
for installing underground piping, haul road culverts, and the passive groundwater drainage
system.

B. Related Specifications

The following specifications prescribe items of related work:

= 000.210.02110: Clearing And Grubbing
= 000.210.02115: Topsoit Removal, Stockpiling and Importing
= 000.210.02270: Erosion Control
e 000.220.01000: General Requirements

C. Terminology

The following terms are defined as stated tnless otherwise indicated:

1. Satisf actory clean Backfitt/ fill Material - Soit classified per ASTM D2487 or ASTM
D24SS as one of the following:

gravel (GW, GP, GM, GC)a

send (SW, SP, SM, SC)e

inorganic lean clay (CL)e

inorganic sitt (ML)e

a gravel sitt, gravel-clay, sand-sitt, sand-clay mixture containing 5 to 12e

percent fines (e.g., GW-CL, SP-ML)

Satisfactory clean backfill / fill materlat shall be free from frozen lumps, refuse,
rocks larger than 3 inches in any dimension, or other material that might cause
damage to the pipe, prevent proper conpaction, or cause the conpleted backfill / fill
to have insufficient bearing capacity for the expected stperinposed loads.

2. Unsatisf actory Material - Soit or other materiet having insufficient strength or
stability to carry the loads that will be superinposed on the conpleted backfitt
without excessive consolidation or loss of stability; material containing refuse,
frozen Ltmps, large rocks, debris, er other materials that could damage the pipe or
cause the backfitt not to conipact; and organic soils (Pt, OH, OL).

3. Select Backfilt Material - Satisfactory backfill material containing no stones or
hard particles larger than 1/2 inch in any dimension.

4. Cohesive Material - Soils clacsified per ASTM D2487 or ASTM D2488 as GC, SC, ML, CL,
or materlats classified as GM or SM when their fine fraction (material passing No.
40 sieve) has a plasticity index of 4 or greater.

5. Rock - Solid homogenous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, that cannot be removed
without systematic drilling and blasting, drilling and the use of expansion Jacks or
feather wedges, or the use of backhoe-mounted pnetnatic hole pwichers or rock
breakers; also sandstone, shale and tarse boulders, buried masonry, or concrete other
than pavement exceeding 1/2 cubic yard in voltne.

6. Unyielding Subgrade - Rock or soll containing tarse stones (over 3 inches in any
dimension) that if allowed to remain at the trench bottom, would likely cause uneven
or point loading on the pipe.

7. Unstable Subgrade - Material in the trench bottom that tacks suf ficient firnriess to
maintain the sligrnent of the pipe, or to prevent joints in the pipe from separating
during backfilling. This may be material that is otherwise satisf actory but has been
disturbed or is saturated with water.

CIVIL ENGINEERING
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8. Modified Proctor Density - The maxinsa dry density achieved per ASTM D1557 when
testing a sanple of material representative of that to be conpacted in the field.

9. Optinun Moisture Content - The amount of moisture requirement for maxinna soil
density.

10. Relative Density - The degree of conpactness of a free draining granular soll with
respect to the loosest and densest conditions of the soit as determined by ASTM D4253
and ASTM D4254.

11. Soils Engineer - The registered professional engineer (or designated representative)
who is responsible for evaluating the suitability of the soil and rock materials
involved in the work, end for verifying the conpliance of the soit related work with
the requirements of the specifications.

I
12. Soll classification synbols - Where used in this specification, synbots for soll

classification (e.g., GW, SW, CH) shall be mderstood to be the soll classification
group synbol based on the Unified Soit Classification System as determined per ASTM
D2487 or ASTM D2488.

13. Topsoil - Dark-colored, fine-grained, sitty, or sandy material with a high content
of well-deconposed organic matter, representative of agriculturetty productive solts
in the vicinity, that is free f rom appreciable quantitles of hard clods, stif f clay,
gravet, brush, large roots, and other deleterious materials.

14. Pipe Enbednent Zone - The area of the trench in the inenediate vicinity of the
installed pipe, including speclat foundations when required (see pipe bedding details
on the drawings), where special materials and construction techniques are required
by this specification to ensure proper installation of the pipeline.

15. Load-bearing Subgrade - The soit lying beneath and up to 5 feet outside of the edge
of pavements and structures (either existing or to be constructed), and the soit
lying within such other limits of load-bearing subgrade as may be indicated on the i

drawings or elsewhere in the contract documents.

1.2 References

A. Applicable Codes

The publications listed below form part of this specification. Each publication shall be |the latest revision end eMendtsn in effect at the time of the project's execution mless '

noted otherwise. En ept as modified by the requirements specified herein or the details
of the drawings, all Work included in this specification shall conform to the applicable
provisions of these publications.

1. ASTM (American Society for Testing and Materials)

a. ASTM C33: Standard Specification for concrete Aggregate

b. ASTM D1557: Test Methods for Moisture-Density Relations of Soft and
Soil-Aggregate Mixtures using 10 pomd Ransner ard 18-inch Drop.

c. ASTM D2487: Standard Test Method for classification of Soils for Engineering
Purposes.

d. ASTM D2488: Standard Practice for Description and Identification of Sof ts
(Visual-Manual Procedure),

e. ASTM D4253 Standard Test Methods for maxinun Index Density of Soils using a
Vibratory Table.

f. ASTM D4254: Standard Test Methods for Mininun Index Density of Soils and
Calculation of Relative Density.

g. ASTM D1682: Standard Test Methods for Tensit Strength and Etongation of
Geotentile.

CIVIL ENGINEERING

i



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

i

client names. 'KERR-MCGEE Desipi specification 000.210.02225
Project mome: CUSHING REMEDIAL DESIGN 24May94
Project thsdier: 11832100 . Page 5 of-12-

,

Rev No C'
FLUDR DANIEL WILLIANS BROTNEt$

EXCAVATION, BACKFILL, AND COMPACTION FOR UNDERGROUND PIPING '

:

$
h. ASTM D751: Standard Test Methods for Puncture Strength of Geotextite. L

i

1. COECWO2215: Standard Test Method for Pore Size of Geotextile. I

i

J. ASTM D1505: Standard Test Method for Density. !
-I

k. ASTM D1238: Condition E - Standard Test Method for Melt Index.

l. ASTM D638: Standard Test Method for Flex Modules and Tensite Strength. ;

m. ASTM D1963: Condition C - Standard Test Method for Environmental Stress crack -f
Resistance. .

:|
n. ASTM D2837: Standard Test Method for Hydrostatic Design Basis, i

i

o. ASTM C76: Standard Specification for Reinforced concrete Culvert, Storm j
Drain and sewer Pipe. '

2. OSHA (Occupational Safety and Health Administration)
.

I
a. 0$NA Constructions Industry Standards, Title 29, Code of Federal Regulations, '

Part 1926, safety and Health Regulations for Construction. {
!

1.3 Subalttals
|

A. Trenching safety Plan

When required by the contract documents, a trenching safety plan shall be submitted for
,

review and approvat no less than 10 days before the scheduled start date for trenching. .

,

The plan shalt indicate the systems, methods, and techniques to be used to ensure that all
trench sidewalls will be property guarded for the protection of personnet and existing
facilities and structures in the vicinity of the work. ,

s. Water Control Plan

When required by the contract documents, a Water Control Plan shall be submitted for review
and approval, no less than 10 days before the scheduled date for the start of earthwork .

operations. The plan shall indicate the methods and techniques to be used for control of !
water (both surface r m off and groundwater) during the work. '

1.4 Ouality Assurance !
i

A testing and inspection agency will be. retained by the Owner, or the Construction Manager to |perform field and laboratory testing and soll evaluations to verify compliance of the work with ;

the requirements of this specification and to ensure the achievement of the intents and purposes
of the work. The performance or lack of performance of such tests and inspections shall not be j
construed as granting relief from the requirements of these specifications or the other contract |
documents. -!

i
1.5 Site Conditfans i

. . ~ !.
Existing site geotechnical conditions have been investigated by Kerr-McGee. The report containing !
the findings, conclusions and recommandations resulting from this investigation is by this

.

reference made a part of these specifications. A copy of the report is included in the contract j
documents. The data contained in the report shall not be construed as a guarantee of the depth, j
extent, or character of meteriets actually present.

f2.o PamuCTS
i

2.1 Materials

A. Granular Sedding Material !

I
Well graded sand (SW or SW-SM), gravel (GW or GW-GM), or manuf actured aggregate containing !
no particles tarper than 1/2 inch, and free from roots, debris, or any other substance that ;

CIVIL ENGIIEERING ' .f
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would harm the pipe or might lupair the performance of the materiet as bedding for the pipe.

g. Plastic Marking Tape

Plastic marking tape shall be acid and alkall resistant polyethylene film, 6-inches wide
with minimum thickness of 0.004 of an inch. Tape shall have a minisun strength of 1750 psi
lengthwise and 1500 psi crosswise. The tape shat 1 be manufactured with integral wires, folt
backing or other means to enable detection by a metal detector when the tape is buried w
to 3 feet deep. The tape shall be of a type specifically manuf actured for marking and
locating underground utilities. The metallic core of the tape shall be encesed in a
protective Jacket or provided with other means to protect it from corrosion. Tape color
shall be as specified in Table 1 and shall bear a continuous printed inscription describing
the specific utility.

Table 1. Tape Color

Red: Electric
Yellow: Gas, Dil, and Dangerous Materials
Orange: Telephone, Telegraph, Television, Police, and Fire Communications
glues Water Systems
Green: Sewer Systems

C. High Density Polyethylene Pipe (NDPE)

The drain pipe system for the passive groundwater drainage system shdit be made of high
density polyethylene resin which meets the following requirements:

1. The pipe supplied shall be high density, high molecular weight, polyethylene pipe.
The pipe shalt conform to ASTM D3350 with minisua cell classification values 345434C.
All fitting s@ plied shall be made form polyethylene resin which meets this
specification.

2. The HDPE pipe shall conform to minisus physical property requirements listed in Table
1.

TABLE 1

MIsiltal PNYSICAL PROPERTY REGUIAEBENTS

PWYSICAL PetrERTY TEST IETIKED ACCEPTABLE IIINIORSI
TEST SERILTS

Density ASTM D1505 No less than 0.95,5 ges/cca

Melt Index ASTM D1238 Condition E 'no greater than 0.15 pus /10
minutes

Flex Modulus ASTM D638 110,000 psi < 160,000 psi

Tensile Strength ASTM D638 3,200 psi < 3,500 psi

Environmental Stress Crack ASTM D1693 Condition C < 5,000 hrs
Resistance

Hydrostatic Design Basis ASTM D2837 1,600 psi a 23' C.

3. The NDPE drain pipe shall be solid watt pipe. The 0.D. shall be 6.625 inches, the
SDR shall be 26. ho holes will be drilled in this pipe. The pipe shall be joined
by butt fusion.

'4. The perforated NDPE pipe shalt have an 0.0. of 6.625 inches, and the SDR shall be 26.
Three holes 120 degrees apart on 3/8 inch OD shall be dritted on 4 inch centers. The
pipe shall be joined by butt fusion.

CIVIL ENGIIEERING
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I

0. Reinforced Concrete Pipe (RCP)
.

1. RCP shall be Class III, Walt g (Class V under railroads) except as otherwise noted
on the Construction Drawings and shall conform to the requirements of ASTM. '

2. Joint meterial for RCP shall be rubber gasket conforming to the requirements of ASTM
443,

3. Flored end sections shall be Class I.

E. Geotextile Fabric

1. The gootentile shall be of nonwoven needle p mched construction and consist of tong
chain polymeric fibers composed of polypropylene, polyethylene or polyamide. The -

fibers aust be oriented into a multi-directionet stabte network whereby they retain
their positions relative to each other and allow the passage of water as specified.
The fabric should be free of any chemical treatment or conting which reduces

,

permeability and shall he inert to chemicals comunonly found in soll.
,

t

2. The geotextile fabric shall confona to the minissan physical property requirements
'

listed in Table 2.

TABLE 2

NINIORSI PWYSICAL PEWERTY REIRIIREBENTS '

i
!

PNYSICAL PRIPERTY TEST IETIIS ACCEPTABLE IIINIORet TEST RERE.TS |
'Tensile Strength, wet ASTM 01682 120 lbs

Elongation, wet ASTM 01682 40% ?
l
^

Coefficient of Water Constant Head (50 aun) 0.10 cm\sec
Permeability ;

Puncture Strength ASTM 0751 65 lbs

Pore Size EDS Corps of Engineers CW 02215 40 (may sieve size) |
U.S. Standard Steve *

I
i

3.0 EMECUTICII
!"

3.1 Properation i

A. Preliminary Site Examinetton
i
,

Prior to excavating, thoroughly investigate the line of the proposed trench to ascerteln
_|the existence and location of any mdergromd structures or other items that might interfere 4

with the pipe installation. Notify owner or Site Manager of any obstructions that will '

prevent installation of the pipe or appurtenance as indicated on the drawings. .;

B. Construction Layout
- . ,'

- Unless otherwise stipulated elsewhere in the contract documents, the work covered by this
_specification shalt include the performance of att calculations, and the setting of att i

marks and stakes necessary to ensure that the work conforms to the required lines, predes, j
and dimensions. ~

C. Stripping and Stockpiling Topsoll
i

Strip topsoll in areas to be excavated and stockpile seperately from other excavated
meterials. Protect topsoll stockpiles from contaminetton during progress of the work until
their meterlats have been used in finish operations.

D. Erosion and Sittetton Control, Prevention, and Abstement

CIVIL ENGIIEERING
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Before starting earthwork operations in any particular area of the project site, instalt
seasures for the control, prevention, and abatement of erosion and siltation for that area
as required by the drawings and by Erosion Control Speelfication 000.210.02270.

E. Trenching Safety

Before the start of trenching, plan for and assemble materlats and equipment required to
stabilize trench walls as necessary to ensure the safety of personnel working in the trench,
and to protect from damage existing f acilities and structures in the vicinity of the work.
The systems, methods, and techniques used shall meet or exceed all applicable requirements
of the OSHA Construction Industry Standards, and all other local, State, and Federal codes
and regulations.

3.2 Protection

A. Slope Stabilization

'
1. Stabilize the sides of excavations as necessary to prevent slope f alture or any other

earth movement which might injure personnet or damage existing buildings, structures,
or other facilities in the vicinity of the work. The stabilization method enployed
shall conpty with att pertinent regJirements of the OSHA Construction Industry
Standards, and all other applicable Federal, State, and local codes and regulations.

2. Remove sheeting, bracing, and shoring systems esployed for slope stabilization as
the progress of the work eliminates their need, unless they are permitted or required
to remain by other provisions of these specifications or the other contract
documents. Carefully remove such systems to prevent subsidence or other soll
movement that might damage any existing or newly constructed structure or other
faellity.

8. Existing or Complete Utilities

Carefully move machinery and equipment over existing or newly instatled pipes and utilities
ckJring construction so as not to damage completed work. Do not use power driven equipment
to excavate closer than 2 feet from any existing utility or structure. For work inenediately
adjacent to, or for excavstion exposing an existing utility or other structure, use manual
or light equipment excavating techniques. Start manual or tight equipment excavation before
reaching the obstruction and continue until the obstruction is uncovered, or until clearance
for the new pipe or utility is ensured. Stpport uncovered pipes and other existing work
effected by the excavation until thcy are properly supported by backfill. Report
inenediately to the construction manager any damage to existing utility lines or other
subsurface facilities.

C. Structures and Surfaces

Protect newly backfilled areas and adjacent structures, slopes, or grades from damage.
Repair and re-establish damaged grades and slopes. Protect existing streams, ditches, and
other stormwater f acilities from sitt accumulation and erosion.

3.3 control of Water

A. General '

Prevent or control water flow into excavations, or water accunJtation in excavations, to
ensure that the bottoms and sides of all excavations remain in a firm and stable condition
throughout construction operations.

B. Surface Waters

Plan and conduct excavation operations so as to minimize the disruption of stormwater
drainage in the vicinity of the work. Provide diversion ditches, dikes, and other suitable
measures to control and direct rtamff around and away from the excavation. Protect the '

sides of excavations from erosion and sloughing caused by stormwater runoff. Pronptly
remove stormwater acessautations in excavations. The systems and equipment for control of
surface water shall be of sufficient capacity to accononodate the runof f rate that can be
expected from the 2 year (50 percent annual chance) rainfall event, with no str/11ficant

CIVIL ENCluEERING
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disrwtlon of the construction schedule, or damage to existing features or facilities in
the vicinity of the work.

C. Groundwater

When the bottom of the trench must be carried to an elevation below the groundwater
piezametric surface, or to such proximity to the piezametric surface that the excavation
bottom will become sof t due to its being saturated by grotridwater, take measures to lower
the piezametric surface sufficiently to maintain the stability of the excavation bottom.
Design the groundwater control system using accepted professional methods of design and
engineering consistent with the best modern practice. The system shalt include trenches
and steps with ptmps, well points, and such other equipment, appurtenances, and related
earthwork necessary to achieve the groun& dater control needs of the work. Carefully design
and operate the system to avoid damage to existing structures and other 4 - ilities in the
vicinity of the work.

D. Disposal of Removed Water

Convey water removed by the water control systems to an existing stormwater drainage
facility with suf ficient capacity to accomniodate the flow rates involved without damage.

E. System Removal

Af ter completing construction operations needing water control, remove materials, equipment,
and other facilities used for that purpose, and clean @ and restore af fected areas as
required.

3.4 Excavation '

A. General

Carefully excavate trenches to the ministse depths and widths necessary for installing the
pipeline and associated appurtenances in accordance with the requirements of this
specification, and the lines and grades indicated on the Construction Drawings or elsewhere
in the contract doctanents. In the pipe ededmont zone, the trench sidewells shall be as -
nearly vertical as practical. From 'he top of the pipe esbednent zone to the surf ace, the
trench sidewalls shall be either sloped sufficiently to prevent stoughing or cave-in, or

,shall be properly supported. Stockpile excavated materlats in an orderly manner a
sufficient distance from the trench sidewalls to avoid endangering the stability of the
bank.

B. Unstable Subgrade

When sof t, yielding, or otherwise unstable soit conditions are encountered at the required
trench bottom elevation, over excavate the trench to a depth of no less than 12 inches below
the required pipe bottom elevation, and backfill with granular bedding materist. If
conditions are so severe that over excavating and backfilling will not achieve a stable
condition, notify the site manager innediately so that appropriate corrective measures may
be identified.

C. Unyletding Subgrade

Whenever rock, stone, masonry, or other hard, unylelding material is encountered at or above
the required trench bottom elevation, remove it to provide a clearance of no less than 6 l
inches below and on each side of pipes and associated fittings, valves, and other {appurtenances. Backfill the overexcavated area with granular bedding material. !

D. Previous Excavations

In the event that the trench passes over a sewer or through any other previous excavation,
Icarefutty compact the bottom of the trench to a density equal to or greater than that of '

the native soit adjacent to the previous excavation. Perform this compaction carefutty to
avoid damaging the previously installed facility.

3.5 Bedding

CIVIL ENGIIEERING ;
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|

A. For NDPE Piping
;

After the excavation reaches the respJired trench bottom elevation and any unsatisfactory
,

stherade conditions are corrected as specified, prepare the bottom of the trench for
{placement of the pipe by spreading in the trench a layer of loose granuter bedding meterial -

(approximately 2 inches thick) to attain a tevet just above the required grade of the - ~!outside bottom of the pipe. Carefully shape the surface of this layer of loose meteriet
to ensure that smiform and continuous support is provided to the bottom quadrant of each |
pipe section along its entire length. In the propered trench bottom, excavate smelt i

depressions (bell holes) of the minimum size, if necessary, to attow removing the pipe f

handling stings, to allow assembly of pipe joints, and to avoid the development of bearing
,loads on the pipe belts or flanges. ,

t

3. For Maul Road Culverts !

Af ter the excavation reaches the required trench bottom elevation and any ur. satisfactory
subgrade conditions are corrected as specified, prepare the bottom of the trench for '

placement of the pipe by spreading in the trench a layer of loose granular bedding material ;

(approximately 6 inches thick) to attain a level just above the required grade of the ;

outside bottom of the pipe. Carefully shape the surface of this layer of loose meterial
to ensure that uniform and continuous steport is provided to the bottom quadrant of each
pipe section along its entire length. In the propered trench bottom, excavate small !

depressions (bell holes) of the minimun size, if necessary, to allow removing the pipe E

handling stings, to allow assembly of pipe joints, and to avoid the development of bearing
loads on the pipe bells or flanges, i

3.6 Pipe Leying and Assembly

A. The type, class and size of pipe used shall be as shown on the Construction Drawings. The
pipe shalt be laid and maintained to the required line and grade with the necessary fittings ,

and other appurtenances placed at the required locations. Installation shall comunence at
the lowest point for each segment of the route.

3. Place the pipe, pipe assemblies, and fittings on the prepared trench bottom, embedding the
bottom of the pipe into the loosely placed bedding asterials true to the required line and
grade. Ensure that the barrel of each pipe section is uniformly supported along its entire
tength, and that no point loads are developed on bells, flanges, or elsewhere. Assemble
joints in accordance with the applicable piping system requirements. i

C. The pipe shall be inspected for defects and cracks before being carefully lowered into the
trench. Any defective, demoged or unsound pipe or any pipe that has had its grade disturbed
after laying shall be taken up and replaced. Open ends shall be protected with a stopper
to prevent earth or other meterials from entering the pipe dJring construction. The
interior of the pipe shalt be free from dirt, excess water and other foreign meterials as
the pipe laying progresses, and left clean at the coupletion of the instellation.

D. RCP shall be laid with the groove or bell end upstream. Damaged bittaninous costing on CSP
shall be repaired by applying bituminous meterial conforming to AASNTO M190.

,

3.7 Grade $urvey

Spot surveys will be made for flowline elevations for the possive groundwater drainage system.
Surveyed elevation shots will be made at att change of grades in the drain collection system
(tronch) and at 100 foot intervals along the drain pipe (NDPE). Surveyed elevations will be
acceptable if they meet the following

|
A. Trench - Elevations shall be no shallower than shown on the Construction Drawings but may

be up to 0.5 foot over excavated.
,

s. NDPE 4 Elevations shalt be es shown on plans s 0.1 foot.

3.8 Haunching

. Af ter placing the pipe and assembling joints in accordance with the applicable system installation
speelfications, carefully filt belt holes with bedding meterial and place compact bedding meterial
under the sides of the pipe to the pipe spring line. Take care daring placement and cogection

,
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EXCAVATION, BACKFILL, AND COMPACTION FOR UNDERGROUND PIPING

of this materiet to ensure sound sgport is devetored for the sides of the pipe while avoiding
either vertical or lateral displacement of the pipe from its intended position. Place haunching
area material and compoet to the required density in uniform tif ts of not over 6 inches loose
thickness using manual or mechanicst tauping technl @ es.

3.9 Initial Backfilt

A. Place and conpact clean select backfill from the spring line of the pipe to the top of the
pipe embedment zone in Latiform horizontal lif ts of not over 6 inches loose thickness. Bring
up the level of backfitt uniformly on opposite sides of the pipe along the full length of
each pipe section. Take care not to damage the pipe or any protective coating it may have.

B. When installing high density polyethylene (HDPE) pipe, polyvinyl chloride (PVC) pipe,
corrugated metal pipe (CMP), or any other flexible type pipe, give special attention to
proper compaction of the materlats in the pipe haunch area and sides to ensure that adequate
side support of the pipe is developed while avoiding any vertical or lateral displacement
of the pipe. For flexible type pipe, the material directly above the pipe in the pipe
embednent zone shall be only tightly compacted to avoid distorting the pipe. Compacted
density requirements do not apply to materials in this area directly over flexible type
pipe.

3.10 Final Backfill
'Place and conpact satisf actory clean backfill materlat in 8 inch maxinun loose thickness lif ts to

restore the rewired finished surf acer grade. During final backfitt for plastic or other
non-ferrous pipelines, instatt plastic marking tape above the pipeline at a depth of 1 to 2 feet
below the required finished grade. .

3.11 Conpaction

A. Equipment

compact bedding and backfill materiets using vibratory or impact type compaction equipment
tuttable for use in confined areas, and operated at the frequency and amplitude reconsmended
by the equipment manufacturer for the type of materist and lift thickness involved in the
work.

,

g. Moisture Content
i

1. At the time of compaction, the moisture content of the materlat shall be such that
the specified conpacted density will be obtained and the conpleted backfill will be
in a firm and stable condition. Adjust the moisture content as necessary to achieve
a condition suitable for carpactions.

2. For cohesive materials, the moisture content at the time of compaction shall be
within 2 percentage points of optinun.

C. Conpacted Density

1. Pipe Enbednent Zone

Compact bedding and backfill material placed in the pipe embednent zone compacted to
a density of no less than 92 percent of Modified Proctor Density or, if a !

free-draining granular material, to a density of no less than 70 percent relative
density.

2. Final Backfill

s. Except in areas of load bearing subgrade, compact final backfilt composed of <

satisfactory materists from the original trenching to a density equot to or i

greater than that of the existing tsidisturbed materlat inanediately adjacent I

to the trench. Where the excavated materlat is unsatisf actory for use as ]
backf f LL and, therefore, inported materiets are used, compact the backfitt to {
no less than 90 percent of Modified Proctor Density. !

b. In areas of load bearing subgrade, compact final backfill materials to a

CIVIL ENGIIEERING 1
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EXCAVATION, BACKFILL, AND COMPACTION FOR UNDERGROUND PIPING

density of no less than 92 percent of Modified Proctor Density, with the top
12 inches compacted to no less than 95 percent of Modified Proctor Density.

3.12 Geotextile Placement

Excavate trench to the design dimensions as shown in the Construction Drawings. Line the trench
with geotextile fabric allowing for 6 inch overlaps. Place aggregate in lifts to design depth.
Close geotextile fabric and cover by placing native soll over the closed drain.

3.13 Restoration and clean Up
,

A. General

Af ter conpleting backfill placement and compaction, restore vegetative cover and other
features, surfaces, and structures disturbed during the work, except as otherwise indicated.
Return restored features and f acilities to a condition equal or superior to that which ;
existed before the work began.

B. Clean Up |

Remove off the jobsite and properly dispose of surplus piping materials, soils, temporary
structures, and other debris resulting from the work. Leave the site in a neat and clean
condition, ready to receive topsoll, seeding, or whatever final surface treatment is
indicated.

.
'

4.0 ATTADOENTS

Not applicable.

End of Specification

i

s
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DETAILS OF REVISIONS

This doctment has been revised as follows:
'

Revision
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A 3/3/94 Preliminary Issue

B 3/22/94 Issued for

C 5/24/94 Construction Issue
*
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1.0 GENERAL

1.1 Sumnery

A. Scope of Specification

This specification prescribes the recpirements for the construction of haul roads to the
lines, grades, thicknesses, and cross sections shown on the Construction Drawings.

B. Related Specifications |

The following specifications prescribe items of related work:

e 000.220.01000: General Requirements :
e 000.210.02110: Clearing and Grdibing '

e 000.210.02270: Eroelon Controt
. 000.210.02115: Topsoit Removat, Stockpiling and laporting

{
1.2 References |

The publications listed below form part of this specification. Each publication shall be the '

latest revision and addende in effect on the date this specification is issued for construction
,

unless noted otherwise. Except as modified by the requirements specified herein or the details *

of the drawings, Work included in this specification shall conform to the applicable provisions i
of these p @lications. !

A. ASTM (American Society for Testing and Materiets) i,

1. ASTM C 117 Standard Test Method for Materials Finer than Number 200 Sieve in !
~

Mineral Aggregates by Washing - !

'2. ASTM C 131 Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and lupact in the Los Angeles Machine I

3. ASTM C 136 Standard Method for Steve Analysis of Fine and Coarse Aggregates
i4. ASTM D 698 Test Methods for Moisture-Density Relations of Soll and sof t-Aggregate ?

Mixtures using 5.5 pound Rammer and 12 inch Drop
'
,

5. ASTM D 1557 Test Methods for Molature Density Relations of Soll and Soit Aggregate
Mixtures using 10 po m d Rauner and 18 inch Drop

6. ASTM D 1883 Standard Test Method for CSR (Cailfornia Bearing Ratio) of Laboratory
Compacted Softs

7. ASTM D 4318 Standard Test Method for Liquid Liait, Plastic Limit, and Plasticity
Index of soils -

8. ASTM E 329 Inspection and Testing Agencies for Concrete, Steet, and Bituminous
. Materiets as used in Construction |

'
,

1.3 - Submittats
>

A. Product Data i
i

Before delivery of materials, submit for approval certified laboratory test data for the l
aggregates to be used in the work. I

]
1. Gradation (ASTM C 136 and C 117) ;
2. Bearing ratio (ASTM D 1883)' i
3. Atterbeg timits (ASTM D 4318)
4. Percent of wear (ASTM C 131) L

g. Test Results I
'

.k
1

I
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Submit results of the tests required during the performance of the work.
.

i

1.4 Quality Assurance

An inspection and testing agency may be retained by the owner to perform field and laboratory -

testing and soil evaluations to verify compliance of the work with the requirements of this |specification, and to ensure the achievement of the intents and purposes of work. The performance
or lack of performance of such tests and inspections shalt not be construed as granting relief from
the requirements of these specifications or the other contract doctanents.

2.0 PRODUCTS

-Materists for aggregate base shall consist of durable and sound crushed gravel, crushed stone, or slag.
They shall be free from organic matter, tumps of clay, clay coatings, or other objectionable matter; and j
shall conform to one of the following grades:

J
l

Percents by Weight Passing Sieves

Steve: Grade 1: Grade 2: Grade 3: ,

.|

2 inch 100 -- --

1- 1/2 inch 70 100 100 --

1 inch 45-80 60 100 100 .;
1/2 inch 30-60 30-65 40-70 <

No. 4 20 50 20 50 20-50
No. 10 15-40 15-40 15-40 i

No. 40 5-25 5-25 5-25
No. 200 0-10 0-10 0-10

. The aggregate shall have a soaked California Bearing Ratio of at least 80 percent when tested in
accordance with ASTM 01883, and a percentage of wear (except stag) not exceeding 45 when tested in
accordance with ASTM C 131. Slag shall be an air-cooled, blast furnace product having a dry weight of
not less than 65 pounds per c41c foot and shall consist of angular fragments reasonably uniform in
density and quality, and free from thin and elongated pieces, dirt, and other objectionable materlats.
That portion of the material passing the No. 40 sieve shall have a liquid limit of no more than 25 and
a plasticity index of not more than 5 when tested in accordance with ASTM D 4313.

3.0 EXECUT!001

3.1 Preparation

Before placing the graded aggregate base course, clean the underlying subgrade of all foreign
substances. Correct ruts and sof t yielding spots that appear in the underlying course, areas
showing inadequate compaction, and excessive deviations in the surface.

3.2 !nspection

Examw the surface of the areas on which the graded aggregate base is to be placed. The surface
shalt be aseth, firm, clean, and frost free. Correct conditions detrimental to proper and timely
completion of the work. Do not proceed tritit unsatisfactory conditions are corrected.

3.3 Application

A. Limitations on Application

Do not construct graded aggregate base course when weather conditions will detrimentally
affect the quality of the base course.

B. Placing and Spreading

Place and spread the aggregate in layers of satiform thickness. When a compacted layer 6
inches or less in thickness is required, place materiet in a single layer. When a compacted '

layer in excess of 6 inches is required, place material in lavers of equal thickness. Do
not exceed 6 inches or have less than 3 inches in thickness for any compacted toyer. Place

,
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layers so that when conpacted, they will be true to grades required with the least possible
surface disturbance. Where the base course is constructed in more than 1 layer, lightly
scarify the surface of each previously placed and compacted layer to a depth of 1 to 2
inches inmediately before the placement and spreading of materlats for the subsequent
course. Maintain water content of the material during the placing period as required to
obtain the compaction specified. Make adjustments, as required, in placing procedures or
equipment to obtain true grades, to minimize segregation and degradation, to reduce or
increase water content, and to ensure a satisfactory base course.

C. Conpaction and Finishing

1. Compact to a dry density of not less than 95 percent of maxinun dry density
determined by ASTM D 1557.

2. Roll the material with a self-propelled, three-wheel roller weighing no less than 10
tons, or with approved vibratory equipment. Begin the rolling at the edges of the
layers. On the final layer, the outside wheet of the roller shall cover equal parts
of the material and the shoulder. The roller shall run forward and backward along
the edge until the shoulder and coarse material are bomd tcgether firmly. When the
sides have been rolled, the rolling shall progress gradually toward the center,
parallel with the centerline of the road say, miformly tapping each preceding track
at least 18 inches and covering thoroughly the entire surface with the rear wheel.
Continue rolling until the required density is achieved and the entire surface is
well keyed and does not creep or wave ahead of the roller.

3. Compact inaccessible areas with amatter mechanical equipment or hand tampers. If the
mixture is excessively moistened by rain, aerate it by means of blade graders, or-
other approved equipment, until the moisture content of the mixture is satisf actory.
Finish the surface of the layer by blading or rolling with a smooth roller or a
combination thereof. The conpleted surf ace shall be firm, even, and true to line and
grade.

3.4 Field Quality control

A. Smoothness Test

The surf ace of the conpleted aggregate base shall not deviate more than 1 inch from the
specified cross section. Correct deviations by loosening, adding, or removing material;
reshaping; watering; and conpacting.

B. Thickness Test

The average thickness determined by computing the average of the depth measurement, shalt
not underrun the specified thickness by more than 1/2 inch. Measure the thickness of the
base course at intervals such that there will be a depth measurement for at least each 500
square yards of complete base course. Take depth measurements by making test holes, at
least 3 inches in diameter, through the base course. Where base course deficiency is more
than 1/2 of an inch, correct by scarifying, adding mixture of proper gradation, reblading,
and reconpacting. Where the measured thickness is more than 1/2 of an inch thicker than
specified, consider it as the specified thickness plus 1/2 of an inch for determining the
average.

3.5 Adjustment and cleaning

A. Adjustment

When correcting deficiencies for smoothness and thickness, remove material in a manner that
does tot disturb or mix material from the underlying course into the layer. Feather edges
of the new material so that the joint between new and original materlat is invisible.

B. Cleaning

Remove all debris, rubbish, and excess material from the jobsite.

3.6 Protection and Maintenance

CIVIL ENGINEERIIIG
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Af ter construction of haut roads has been completed, protect and maintain the base throughout tntil
the project is complete. Maintenance shalt include fixing washouts, regrading periodically, clean
up mud and debric that may felt. The haut roads are to receive water periodically for dust
suppression. Areas of aggregate base course damaged by freezing, rainfall, or other weather
conditions shall be corrected to meet the specified requirements.

4.0 ATTACHMENTS

Not oppticable.
End of Specification
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i

1.0 GENERAL

1.1 Summary

A. Scape of specification
a

This specification prescribes the requirements for the construction and maintenance of !
erosion and sedimentation control f acilities and the taptementation of erosion control !

practices as defined herein and indicated on the Construction Drawings. !

3. Related specifications

The following specifications prescribe !tems of related Work: !

I
e 000.210.02110: Cleering And Grubbing !

000.210.02200: Earthwork i
e

000.220.01000: General Requirements=
e

= 000.220.02900: Landscape Development
$

Coordinate Work prescribed by this specification with Work prescribed by the above listed ispecifications.
!

C. Terminology I
,

1. Construction Sequence Schedule: An orderly listing and time frame for all !
tend-disturbing activities along with the planned erosion and sediment control i
measures to be corstructed end maintained for the duration of those activities. ;

2. Level Sprender: An erosion control feature constructed at the end of a diversion I

ditch to spread the concentrated flow and slow the erosive velocity. '

53. Check Dams: Smeti drainageway flow retarder, usuelty of stone, constructed in swales f
and channels to slow the storeweter flow and reduce erosion until permanent- '|
stabilization measures are in place. |

4. Straw Ball Dike: Flow retarder, made of a continuous line of staked in piece straw
botes. To reduce erosion until permanent stabilization measures are in place.

1.2 References
[

The publications listed below form part of this specification. Each publication shall be the :!
tatest revision and addenche in effect on the date this specification is issued for construction
unless noted otherwise. Except as modified by the requirements specified herein or the details

<

[of the drawings, Work included in this specification shall conform to the opplicable provisions ;of these publications.
j)

A. AASNTO (American Association of State Rideway and Transportation Officials) ;

\1. AASHTO T194 Determination of Organic Matter in soils by Wet Cosbustion .t

!5. ASTN (American Society for Testing and poterials)
]

1. ASTM D1682 Ultraviolet Stability, Tensite Strength, and Grab Elongetion of !
Geotextile Fabric i

2. ASTM D751 Diaphragm Bursting Strength, and Tension Test of Geotentite Fabric
i

C. Corps of Engineers Guide
.

.

1. Specification Nwher CWO2215 - equivalent opening size of peotentile fabric - #100.

sieve miniana, #40 sieve maximum.

' 1.3 submittels ,

|
#

. Contractor shall submit the following to the construction manager for approval, when requested: ;

f*

I
;
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1

A. Construction sequence schedule is required for projects with land-disturbing activities of
one or more acres.

B. Certification from grass seed supplier indicating seed purity, germination, and weed |presence in percent. '

C. Manufacturers tabet from sitt fence fabric, and mulch netting, indicating product name and
manufacturer,

i

2.0 PacouCTS

2.1 Tapacit

Topsoit shall be natural, friable, fertite, fine, toamy soit and generatty representative of '

agriculturally productive soll in the vicinity of the jobsite. Topsoll shall be free from stbsof t
and objectionable materlat that would hinder plant growth or maintenance and shall not contain more
than 5 percent by volume of stones, or other foreign objects tarper than 1 inch in any dimension. '

2.2 Mechanical Itulches

A. Woven jute netting, with approximately 1 inch square openings, shall be as manuf actured by
Suttiven Industries, Ludlow Manufacturing Co., or approved equal.

,

s. Gravet or crusher-rm stone.
!

2.3 organic stutdes

A. Straw from oats, wheat, barley, or rye. g.May from pangola, alfalfa, bermuda, or prairie
grass.

*2.4 Fertilizer

Fertilizer shall be miform in composition, free-flowing, and suitable for application with
apr. roved equipment. Deliver to the site in bags or other convenient containers, each futty
labeled, including the following information:

a Name and address of manufacturer.
s Name brand or trademark,

Nueer of net pounds or ready mixed material in the package.o

Chemical composition or analysis and guarantee of analysis.=
1

Use of liquid fertilizer is subject to the approval of the construction manager prior to its use.

2.5 Lime !

Lime shall be ground timestone containing no less than 85 percent of total carbonates ard ground |
to such fineness that 50 percent will pass through a #100 sieve and 90 percent wfLL pass through t

a #20 sieve. f

2.6 - Siit Fence

The fabric material shall contain stabilizers and inhibitors to make the fibers resistant to *

deterioration dae to exposure to ultraviolet light and heat. !

2.7 Eresien Centrol Itatting
i

Erosion control matting can be used in conjunction with seeding and tegorary erosion control and
shot 1 he approved by the owner prior to installation. The matting shall be a machine produced matt - "

of curled and barbed Aspen wood excelsior or equal. Fiber shall be evenly distributed through a
photodegradhble plastic mesh without the inclusion of chemical additives.

!

3.0 EXECUTION

!Schedute and conduct construction operations in such a manner and sequence that erosion on the project '

site is minimized. Coordinate the instattation of temporary erosion control features with the'

CIVIL ENGl a m IIIG
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EROSION CONTROL

construction of the permanent erosion control features to the extent necessary to ensure effective and
continuous control of erosion throughout the period of Work.

3.1 Construction Access

The construction entrances, site access roads, and tenporary construction parking areas shall be
stabilized with crusher-run stone. These items shall be installed and maintained by Contractor
for the duration of the Work.

3.2 Sediment Persi, Traps and Principle Storm Water Detention Rasins

These facilities, as indicated on the drawings, shall be constructed before any major site clearing
or grading takes place.

3.3 Tree Preservation and Protection

Trees shall remain and be protected as indicated by the Owner.

f
3.4 ILust control

Contractor shall make every effort to control dust for the duration of the Work. This of fort shall
include minimizing the area of disturbed soit exposed at any one time, and installing tenporary
or permanent surf ace stabilization measures insnediately af ter conpleting a land grading unit of
the overall Work. For disturbed areas not subject to traffic, temporary or permanent vegetation
shall be instatted according to the drawings. For other areas subject to traf fic, dust contrr.
measures shall include mulching, sprinkling water, spraying adesive or calcitsn chloride. and
surf ace roughening by tiltage. The measures implemented shall be maintained until all di', curbed
areas have been stabilized with vegetation.

3.5 Temporary and Perunnent Vegetative Cover Seeding

Protective cover for areas disturbed by the grading operation shall be established within 30 days
after conpletion of a unit of the work.

A. Permanent grass mixtures of seed, fertilizer and time shall be placed as specified.
Permanent seed mixtures shall be placed in quantities as shown in the table below or as
reconsnended by the Payne County Extension Agent.

PLANT PER AutE PER 1000 30 FT. PLANTING DATE DEPTN OF SEEDING
Bermuda Grass 10 lbs 0.25 Lbs 4/1 - 8/15 0-1/2 Inch
Blue 6tream 40 lbs 0.90 lbs 9/1 - 11/1 0 1/2 Inch
Lovegrass 5 Lbs 0.10 lbs 4/1 - 6/30 0-1/2 Inch

B. Tenporary grass mixtures shall be placed in the quantities as shown below.

PLANT PER AutE PER 1000 30 FT. PLANTING DATE DEPTM OF SEEDING
Annual Ryegrass 40 lbs 0.9 Lbs 9/15 - 11/30 1/4 Inch
Elbon Rye 2 Bu 3.0 Lbs 8/15 - 11/30 2 Inches
Wheat 2 Bu 3.0 lbs 8/15 - 11/30 2 Inches
oats 3 Bu 2.5 Lbs 8/15 - 11/30 2 Inches
Sorghtsu 60 Lbs 1.4 Lbs 3/1 - 9/15 2 Inches
Sudan Grass 40 lbs 9.0 lbs 4/1 - 9/15 2 Inches

3.6 nutchine

Surf ace nutch, organic or mechanical, shall be placed along with or inmedletely af ter the grass
,

seed, fertilizer, and time has been put in place. Refer to the drawings for areas to be mulched,
the proper material, and installation methods to be used. Follow manuf acturer's reconenendations
for anchoring netting or matting.

3.7 Riprap

CIVIL ENGINEERING
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EROSION CONTROL

!

Riprap, when required, sha!L be as shown on the Construction Drawings.
i

3.8 Temporsty Inlet Protection
,

i

Tenporary sediment-trapping construction for inlet protection shall be incorporated as shown on j

the Construction Drawings at the same time as the storm drain piping installation, until the !

drainage area is permanently stabilized with vegetation or paved surfacing.

3.9 Temporary Straw Bale Dikes

Tenporary straw bale dikes, if required, shall be instatted as indicated on the Construction
Drawings.

3.10 Sitt Fence

Sitt fencing shall be erected where stipulated by specifications.

3.11 Surfactre Of Stapes

The surface of slopes shall be left rough textured or scarified prior to topsoll placement.

3.12 Topsoll Replacement

Replacement of topsoll is required in att areas to be grassed. Topsoll that is placed on slopes
shall be left rough textured or scarified prior to the placement of grass seed mixture.

|'3.13 plaintenance

|

All sediment and erosion control facilities shall be checked after each rainfall and maintained, j
as required, in order for them to continue to perform efficiently.

|

4.0 ATTACis H TS |

Not applicable

End of Specification

i

|

I

I
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i

1.0 GENERAL

1.1 stamery I

A. scope of specification

This specification prescribes the general requirements for specifications. These general
,requirements are complementary to general conditions of the Contract contained in the RFQ

(Request for Quotation) and are not intended to duplicate or contradict the General
Conditions. Contradictions shall be brought to the attention of the Owner.

B. Terminology

Terminology is covered in the General Conditions; additions are as follows, and apply
wherever such terms are used:

|

1. Engineer: Engineering Division of Fluor Daniel Wittiams Brothers.

2. Construction Manager (Agent): Kerr McGee.

3. Contractor: Appropriate individual, partnership, conpany, or corporation as
established by work assignments set forth by the Owner as Construction Manager, and
becomes contractually obligated to Agent and Owner.

,

4 Trade: Workmen or Mechanics with special skills, or firms that hire them, as
applicable.

5. Any: The term "any" in the contract Doctments shall be interpreted as "any and all"
whenever more than 1 item would be applicable for completion of the Work of the
Project; for exanple, "any other general expenses."

6. Shop Drawings: Drawings, diagrams, schedules, and other data specifiestly prepared I
for the work by the Contractor to illustrate some portion of the work.

7. Product Data: Illustrations, standards, schedules, performance charts, instructions,
brochures, diagrams, and other inforustion furnished by the Contractor to illustrate
a material, product, or system for some portion of the work.

8. Samples: Physical exanples which itiustrate materials, equipment, or workmanship, ,

and establish standards by which the work will be judged. I

1.2 References
!

The publications listed below form part of this specification. Each publication shall be the
latest revision and addende in effect on the date this specification is issued for construction
testess noted otherwise. Except as modified by the requirements specified herein or the details
of the Construction Drawings, Work included in this specification shall conform to the applicable
provisions of these publications.

A. ACI (American Concrete Institute)

3. AlsC (American Institute of Steel Construction) '

C. AISI (American Iran and Steel Institute) j

D. AMCA (Air Moving & Canditlaning Asocciation, Inc.)

E. ANSI (American National Standards Institute)

F. AREA (American Railroad Engineerire Asoeciation)

G. Applicable state Departamnt of Nighuays specification
f

M. ASSNTD (American Association of State Nighuey and Transportrtion Officials)

I. ASTM (American Society for Testing and meterials) i

ARCNITECTtRAL
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J. AWI (American Wood Institute)

K. Ahrt (American Wood Pi m .- w s euromu)

L. AWS (American Welding Society)

M. Alada (American Water Works Asacciation)

N. SOCA (Building Official Code Administration)

O. CEN (Certified BetIast Manufacturers)

P. IRSI (Concrete Reinforcing Steel Institute)

e. CSI (Construction Specifications Institute)

R. ETL (Electric Testing Laboratories)

S. FM (factory Mutual)

T. FS (Federal Specifications)

U. IPEA (Insulated Pouer Cable Engineers Association)

V. MSNA (Nine Safety and Nestth Administration)

W. NCBC (North Carolins Building Code)

X. NEC (National Electric Cade)

Y. NEMA (National Electric Manufacturers Association)

Z. NFPA (National Fire Protection Association Codes)

AA. meMCA (National Reedy Nimed Concrete Association)

38. OSNA (OmT=tional Safety and Noelth Administration Standards)

CC. PCA (Precast Concrete Institute) '

I

Do. Esc (Standard 8911 ding Code)

EE. SDI (Steel Deck Institute)

FF. SJI (Steel Jolst Institute)

GG. 9tACNA (Sheet Metal and Air Conditioning Contractors National Association)

HH. SSPC (Steel Structures Painting Council Specifications)

II. UBC (Universat Building Code)

JJ. UL (underwriters Laboratories) f

KK. U.S. Department of Comunerce, Bureau of Standards for Lamber

1.3 System Description

The intent of the contract documents is to include the items necessary for the proper execution
and conpletion of the work.

A. The contract docunents are couplementary, and what is required by any one shall be as
binding as if required by alt.

ARCNITECTURAL
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B. Work not covered in the specifications and Construction Drawings will not be required,
unless it is consistent therewith and is reasonably inferable therefrom as being necessary
to produce intended results.

C. Written interpretations of specifications and Construction Drawings are valid only when
issued by the Engineer.

D. Words and abbreviations which have well-known technical or trade meanings are used in the
specifications and Construction Drawings in accordance with such recognized meanings.

E. Where custom built equipment is specified, and an independent testing laboratory label or
listing is not applicable to the corroteted product, components used in the construction and
assent)ly of such equipment aust be tabeled or listed by an independent testing laboratory
acceptable to the local governing authorities, where such label or listing is applicable
to the conponents. These labels shall be securely af fixed to the conponents in a
conspicuous location.

F. The Mechanical and Electrical Drawings are diagrannatic, intending to show general locations
and arrangements of piping, wiring, equipment, and specialties and not necessarily showing
the required offsets, connections, or appurtenances. Accurately lay out work in cooperation
with other trades to avoid conflicts and to obtain a neat and workmanlike installation which
will afford maximum practical accessibility for operation, maintenance, and headroom.

G. Drawing scale is selected for convenience in presentation and not for establishment of
dimensions.

1. Use drawing dimensions for performance of work.

2. Verify actual dimensions at the site to determine that sufficient space exists and
that no interference will be caused.

1.4 Submittats

A. Filing of Drawings

The Contractor shall file necessary Construction Drawings with the Insurance Authority and
Local Authorities, if their approval is required. Copies of these construction Drawing 2
bearing the stanp of approval of the authorities having jurisdiction shall be submitted to
the Construction Manager prior to starting the Work.

B. Record Documents and Saaples
,

The Construction Manager shall maintain at the site one record copy of cll Construction
Drawings, specifications, addenda, change orders, and other modifications, in good order
and marked currently to record all changes made during construction; and shalt maintain at
the site reviewed shop drawings, product data, and samples. These shall be available to
the Engineer and shall be delivered for the Owner Lpon conpletion of the work.

C. Shop drawings, product data, and sanples shall conpty with individust specification section
requirements and as follows:

1. Shop drawings shall be one reproducible sepia for return with rekerkt rnted.

2. Product data shall be submitted in a quantity of 6 copies.

3. Stemit sanples in a quantity of 3; one to be retalrd by the Architect / Engineer, one
to be retained at the construction site, and one to be returned by the Engineer to
the originator after approval.

4. Approval indicates conformance to contact docunents (not performance, code
compliance, dimensions, or quantities) and does not constitute approval to vary f rom
contract documents. Resubmit disapproved shop drawings, product data, and senples
for approval in same manner as for first submittet.

5. No portion of the work requiring shop drawings, pMact date or sauple approvat shall
be started until Engineer approval is obtained in writirg.

ARCHITECTINtAL
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2.0 peoputts

L1 General i

A. SL6stitution for items described in the contract documents will be as follows:

1. Where " Approved Substitute" is omitted for the item, product, meterial, system, or
equipment, provide exactly as specified. No substitution will be considered or
approved.

2. Where " Approved $ 4stitute is included for en item, product, materiet, system, ora

equipuent, substitution may be stimiltted for approval. Proposed substitution shali
be:

a. Acco genied by certified data.

b. Avaltable in quantity sufficient to prevent delay of the work.

c. Provided in same range of colors, textures, pages, dimensions, capacities,
functions, types, and finishes.

d. Equal to specified item in strength, durability, efficiency, serviceability,
ease, and cost of maintenance,

e. Compatible with design without design modifications by the EnDineer or '

additional cost. 6

'3.0 EXEt1ITION
'

3.1 Field Quality Control

A. Workmanship contemplated under this work shall be first etess in every respect. Finishes
,

shalt be free from inperfections not in conformity with first class work.

5. Factory assenblies shall conform to the first-class standards of the trades concerned.

C. Defective meteriets shall not be built in and, if built in, shall be removed at the '

contractor's expense. Where, in the opinion of the Construction Manager or owner, do@t
exists as to the quality or effectiveness of the work, the work shall be reinstalled as
directed. ,

3.2 Daily Clearne

A. Maintain the premises and Project site in a reasonable neat and orderly condition, free from
accumulations of waste materiets and rubbish during the entire construction period.

B. Remove crates, cartons, trash and flaumeble weste materiets from the work areas by the end
of each working day.

C. Do not dispose of trash or debris by burning on Project site.

D. Clean and teeve free from rubbish, construction debris, and dirt; dist electrical closets, '

pipe and ' duct shafts, chases, furred spaces and similar spaces which are generally
unfinished, roof drains and roof areas.

E. Clean and restore any finished surface which is defaced in any wef. !

i
F. Provide and maintain runner strips of nonsteining kraf t building paper on finished floors. '

4.0 ATTAOBENTS

Not applicable

End of Specification

ARCNITECREAL
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LANDSCAPE DEVELOPMENT 1
|

i

1.0 GENERAL

1.1 Suasary

A. Scape of Specification
s

1. Work includes permits, licenses, Labor, materials, equipment, transportation and !
services necessary to furnish and install vegetative cover. Prepare soll and related I

elements as specified. Such Work includes but is not lla;ited to the following: $

a. Placing, mixing, and testing topsoll, amenchents, and fertilizers,

b. Planting vegetative cover as specified.
,

c. Maintaining vegetative cover for period specified herein.

B. Related Specification ,

The following specifications prescribe items of related works

e 000.220.01C00: General Requirements
e 000.210.02270: Erosion Control
e 000.210.02115: Topsoit Removat, Stockpiling and Inporting

1.2 Sdmiittats

A. Warranty '

1. Submit 1-year warranty for materiets and workmanship on prescribed forms as required
by Contract Docunents. Coordinate demonstrations and trial rims of equipment for
Owner and conplete such demonstrations before final acceptance.

2. Whenever required by the specifications, or whenever called for the Owner the
contractor shall furnish for review full information concerning the materists to be
used in the work. Sanples of materials shall be submitted for review when so
directed. Machinery, equipment, materials, and articles installed or used without
such review shall be at the risk of s esequent rejection. ,

>

B. Operation Manuals

!

Submit bound operation manuals for items of equipment for which the manufacturer has printed
instructions. Manuals shall be assembled and submitted as indicated for maintenance manuals
or may be included therewith.

C. Warranties

Whenever warranties are required for periods in excess of 1 year in Contract Documents,
bind, label, and transmit warranties as described for other manuals above.

D. 54atitution

If it is desired to use materials or products of manufacturer's names different from those
specified, the party requesting the substitution sheti make written application as described '

herein. The burden of proving the equality of the proposed substitution rests on the party
making the request. To be acceptable, the proposed substitution shalt meet or exceed
expressed requirements of Contract Documents and shalt be submitted upon the general
contractor's letterhead.

Request for s4stitutions shall be submitted to the Owner at the earliest date possible in
order to afford him anple time to process the request. Raquests for substitution shall be .

accompanied by such technical data as the party making the request desires to submit. The
owner will consider reports from reputable independent testing Laboratories, verified
experience records from previous users, and other written information valid mder the
circumstances. Requests for substitution shalt coupletely and clearly indicate in what ,

ARCNITECTimAL
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|
l
i respects the materlats or products differ from those indicated and from those in the

contract documents. Requests for sLbstitution shall be accompanied by the manuf acturer's
printed recommndations clearly describing the installation, use and care, as applicable,
of the proposed substitutions.

Requests for stbstitutions shall be accompanied by a conplete schedule of changes in
Contract Document s, if any, which must be made to permit the use of the proposed

| substitution. If a proposed substitution is approved by the Owner, an addendan shall be
issued to General contractor. Unless sLbstitutions are received and approved as described
above, the Contractor shall be responsible for furnishing materials and products in strict
accordance with Contract Documents, with the following exception:

Exception: In the event that specified item cannot be delivered to the jobsite and
incorporated into the work at such times and in such quantitles as to cause no delay, then
the contractor may request a substitution. If the substitution provides a cost savings,
the contractor will be adjusted by change order with Owner receiving the benefit of the net
savings.

1.3 cuality Assurance

A. Work Sche &te
|
| Provide for review by the Owner proposed schedule for Work on area by area, operation by
'

operations basis, including beginning and conpletion dates. Sutnit revised scheites if
progress of work must be adjusted.

| B. Guarantee, Periodic Inspections, and Replacemente
-

1
1. Vegetative Cover Guarantee

One year. During this guarantee period, the Contractor shall replant at no
additional cost, those areas that show a poor stand of vegetative cover with the same
materials as originally specified. Replacement made within 6 months af ter the
beginning of the guarantee period shall not extend the guarantee period of this |planting; those replacements made 6 months or more af ter the beginning of the

{guarantee period shall be maintained and guaranteed for a period of 6 months from the jtime of the replacement.

| 2. Maintenance Period

The maintenance period for vegetative cover and related materials shall be as noted
in Phase I Remedial Design Docunent drawings. The Contractor shall adhere to
specified note as indicated.

3. Inspections of Maintenance

a. During guarantee period, the owner shalt make periodic visits to site
t (especially during times of unusuwlty severe weather conditions) to inspect
! vegetative cover installed and guaranteed by contractor.

b. If insufficient maintenance or other damaging condition continues, the Dwner
f may request that the Contractor inspect site and make their determination of
| situation at Contractor's expense.

c. If Owner coneurs with the Contractor after inspection, Owner may then file
written notic,e with the Contractor, that unless proper maintenance or other
necessary work has been conpleted by a reasonable given date, and sustained
thereaf ter, the terms of vegetative guarantee will become null and void for

'

att or stated portions of Work; and a new guarantee period shall be
established.

d. Materials Specified as Requiring Approvat: Secure representative sanple(s)
and arrange fer the Owner to inspect; if disapproved, resubmit additional
semple (s) until approved, keep approved sanple for reference until near end
of project before incorporating it in work. Sanple approval does not ensure
approval of material installed.

ARCHITECTURAL
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e. Replacement: Make the replacements required under the guarantec at no cost
to owner. Make replacements during earliest f avorable weather and season
following original specifications, unless directed otherwise by the Owner. .

f. $atisfaction of Guarantee: Near end of guarantee period, the Owner shalt
determine whether vegetative covers are in satisfactory condition. When att
are acceptable, Contractor shall be notified and shall be eligible for final
payment.

C. Intent of Centract Doctaments '

1. The intent of Contract Documents is to include items necessary for the proper {
execution and coupletion of Work. Contract Documents are comptementary, and what is .

required by one shall be as binding as though required by att. Work not covered in
the specifications and Construction Drawings shall not be required, unless it is '

consistent with them and is reasonably inferable from them as being necessary to '

produce the intended results.

2. Detailed construction Drawings shall take precedence over smatt scale drawings,. In 4

case of discrepancy, either in the flet,res, in the Construction Drawings or in the !

specifications, the matter shalt "we promptly submitted to the Owner, who will
promptly make a determination in writing. Adjustment by the Contractor without this !

determination shall be at his own risk and expense. j

D. Drawings

1. Work shall conform to the Construction Drawings, all of which form a part of these j
specifications.

,

i
2. In the event there are changes in the Construction Drawings or specifications,

.

Contractor shall be notified by the Owner. The Contractor shalt then confirm receipt !
of this change in writing for the Owner. |

|

E. Finst Approwet
:

When approvst of materials, procedures, and final appearance is required, the responsibility [of clarification and performance rests on the owner. *

i

1.4 Product Delivery and Nandling
:

A. Delivery-

1. Deliver materials and products in the manuf acturer's originst, towpewi packaging.
Clearly identify each package with contents and the manuf acture8s name and address. ?

Make deliveries in sufficient time to prevent construction delaya. '

2. Notify the Owner in advance when the materiet is to be delivered arsf t4 manner of '

shipment. i

3. Furnish with material an itenfred list of the actual quantity and sizes. !

3. Storage and Nandling |
|

1. Store and hand!e materials and products in the manufacturer's original, unopened
'

packages, and in a way to prevent damage caused by vendallen, weather, or work j
performed under this specification or by other trades.,

2. The Owner shall provide suitable protection for materiet and equipment on the site
and shalt maintain storage space in a safe and orderly condition. Owner assumes no
Liability for loss or damage to materiets or egalpment due to improper storage, lack .|of protection from the elements, or from other cause. Flammesble materiets shall be
enclosed in safe UL and NFPA approved containers.

1.5 site canditform

A. Protective Devices

ARCNITECRatAL
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Provide barricades, lights, signs, and similar devices necessary to protect public from
dangerous conditions resulting from work, and to protect work from trespass.

s. Outdoor Toilet Facilities

Provide portable mit for workers, or make other approved arrangements.

C. Water and Electricity

The Owner has the responsibility to coordinate with Contractor to ensure and maintain an
acequate supply of water and electricity required for the job.

D. Preservatten of Existing Vasetation

The Contractor shalt preserve and protect existing vegetation such as trees, shrtes, and
grass on or adjacent to the site mless otherwise specified by the Owner. The Contractor
shalt be responsible for mouthorized cutting or damaging of trees and shrubs, including
damage due to careless operation of equipment, stockpiling of materials, or tracking on
grass area by equipment.

2.0 noteriets

A. Topsoit

1. Source of Topsoll

Offsite Locations: Use well drained sites not previously stripped.

2. Characteristics
i

Natural, friable, fertile, fine, loamy soit representative of topsolls in jobsite
vicinity, and that produce heavy growth.

3. Cleanliness

Free from stbsoll, objectionable weeds, litter, sods, stif f clay, stones larger than
1 inch in diameter, sttmpe, roots, trash, toxic stbstances, or any matter harmful to
plant growth or a hindrance to instattation or maintenance.

|

4. Hydrogen ton content

The pH range appropriate for plant materials specified; general range 5.5 to 6.5.

5. Conditions

Not frozen or muddy when delivered or spread.

6. Depth

Depth of topsoil shall depend on depth required to fine grade, site to finish grade
but in no case less than 4 inches.

B. Soll Canditiening heterials
j

1. Alumirmai sulf ate

Unadulterated, in manufacturer 8s original, unopened container, tabeled with analysis
and net weight. Use to acidify soll (lower pH).

2. Limestone

Raw, ground agricultural timestone, containing at least 90 percent calcium carbonate;
90 percent shall pass No.10 sieve and 50 percent shalt pass No. 50 sieve. Use to
decrease acidity of soit (raise pH).

ARCNITECTURAL
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3. Peat

Domestic or imported material consisting of at least 50 percent partially decomposed
vegetable matter of nature occurrence, brown in color, clean, low in mineral and !

woody content, mildly acid, and either granulated or shredded.

C. Casanarcial Fertilizers
.

Conforming to applicable Federal and State laws; uniform in composition, dry, free-flowing,
and delivered to site in original, unopened containers, each bearing manuf acturer's
guaranteed analysis. Minlaus analysis of couplete fertilizers shall be as specified on
drawings.

D. Grass seed

1. General Requirements

Fresh, clean, disease and pest free, new-crop seed conforming to Federal and State
laws including regulations of Oklahoma Department of Agriculture; each type
individually begged or packaged and tagged to show name, net weight, origin,
analysis, and tot rumber.

2. Seed Mixture

The seed mixture shall be as recoassended by the Sof t Survey of Payne County, Oklahoma
and as stipulated in Erosion Control Specification 000.210.02220.

E. Sad

Sod shall contain at least 85 percent permanent grass suitable to the climate in which it
is to be placed; not more than 15 percent nursing grass; not more than 10 percent weed and
undesirable grasses, and shaLL be of good texture, free from obnoxious roots, stones, and ;
foreign materials. The sod shall be cut into 12 inch squares or twelve 1 inch wide strips,
uniformly 3/4 of an inch to 1- 1/2 inches thick with clean cut edges. The sod shall be
nursery grown. It shall be well rooted 2 year old growth of permanent and desirable
grasses, indigenous to general location of the project site. The sod shall be virtually
free from weeds and mdesirable grasses.

3.0 EXECUTION

3.1 SL& grade Preparation

gefore the placement of topsoil, objectionable material shall be removed from the subgrade to a
depth of not less than 12 inches; this requirement includes fill sabankments.

3.2 Installation

1. Vegetative Cover

a. Topsoll spreading

spread topsoll on newly graded areas not occupied by pavement, structures, bedding
plants, ground cover, or other construction. The topsoll shall be taken from the
stockpiles and spread in 4 inch layers unless otherwise noted on the plans. The
topsoll shall be graded smoothly to the proper elevations and left in a condition
suitable for seeding operations.

b. Seed god Preparation 1

Af ter the areas to be seeded have been brought to the proper grades, the areas shall
be thoroughly tilled to a depth of at least 3 inches by disking, harrowing, or other
approved methods. If a crust is formed over the prepared surf ace as a result of a
rain, the surface shalt again be made suitable for planting.

|
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e Fertilizer

1,000 lbs/ acre on flat areas-

850 lbs/ acre on sloped aress-

e Lime

3,000 lbs/ acre on flat areas-

- 3,500 lbs/ acre on sloped areas

c. Fertilizer Distribution

Fertilizer shall be distributed uniformly on areas to be fertilized and shall be
incorporated into the soll to a depth of at least 3 inches by disking, harrowing, or
other approved methods. The incorporation of fertilizer may be a part of the tiltage
operation specified above.

d. Lime Distribution

Lime shall be distributed uniformly on areas to be fertilfred at the rate of L
) tons to 1 acre and shall be incorporated in the soll to a depth of 3 )

inches by disking, harrowing, or other approved methods, imediately following or
simultaneously with the incorporation of the fertilizing or seeding.

e. Planting

No seed shall be sown & ring high winds or until the surface is in proper condition
and suitable for working. Small grass seeds shall be properly mixed and sown in a
mixture by a method approved by Landscape Architect to ensure triiform distribution
over the area. Immediately after sowing small grass seed, the area shall be rolled
with an approved form of handroller so the soll about the seed is conpacted.

(1) Hydro-$eeding: Hydro-seeding may be used provided proper seed bed preparation
has been completed. Mix and apply seed, mulch, fertilizer, and water using
standard methods.

f. Mulching

Mulch as required to prevent erosion and to retain moisture for seed germination and
growth & ring sumer months. Apply mulch at a rate of 2 tons per acre. Use
sufficient amount of binding materlat to hold mulch in place.

3.3 Field Quality Control ;

i

A. Ptsich List Inspection (s)

Af ter work has been sibstantially conpleted, the Contractor shall notify the Owner that Work
is ready for ptrichlist inspection. The Owner, within reasonable time, shall check work and
prepare punch list stating observed deficiencies of work that need correction before
acceptance of work inspection. Punchlist is for Contractor 8s convenience and shall not
relieve him of any obligations of contractor. The Contractor is expected to review contract
docunents and technical specifications and to inspect Work to determine that requirements
shall have been met before inspection (s).

B. Inspection (s) for Acceptance of Work

Within a reasonable time af ter receipt by the Contractor, the Owner shalt inspect, to i

determine substantial coniptetion of work before guarantee period begins. Items on punchlist I
shall also have been attended to before acceptance inspection (s). If work is unacceptable i

and additional inspection is required, Contractor shall reinburse owner for additional
|expenses charged by the Owner for re-inspection. If applicable under terms of Contract, 1

Owner shall deduct such amount from payment to Contractor.

C. Acceptance of Work

Af ter inspection, Contractor shall be notified of acceptance of Work in writing by the Owner

1
i

l

|
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but exclusive of possible future replacement of vegetative cover.

D. Inapection for Final Approval

1. Final Inspection

At the conclusion of the Guarantee Period, a final inspection of Work included in
this Contract shall be made try the Owner. At that time, as determined by the Owner, ;

vegetative cover found not to be in a healthy growing condition, or otherwise in such
'

condition as to inpair or destroy the symmetrical or other desired appearance, shall
be removed from the site and replaced by Contractor at no cost to owner.

2. Standard for Acceptance
t

The vegetative cover bed shall be free from high spots or depressions and shall drain
properly; and vegetative cover shall be healthy and dense enough generally to exclude
view of soit if viewed from above; scattered bare spots not larger than 4 inches
square in area shall not total more than 3 square feet in any 100 square feet.

E. Inspection and Acceptance

After vegetative cover has reached standard for acceptance, notify the owner and request
inspection. If Work is not accepted, continue interim maintenance until Work has been
accepted.

F. Inspection of Materials and Wort

Interim Inspections: During progress of constructione

Punchlist Inspection: Upon substantial conpletion of Worke

Inspection for Final Approval: At end of guarantee periode

3.4 Adjustnant and Ctaanite

A. Maintenance
.

1. General

Maintenance shall include watering, fertilizing and mowing as necessary to keep the
vegetative cover in a healthy, growing condition and to keep the areas neat and i
attractive throughout the construction and maintenance periods.

2. Maintenance Period
|

Maintenance period shall be stipulated in the Phase I Remedial Design Doctanent. I
t

B. Clean-up

1. The contractor shall to the satisfaction of owner, remove debris from his operations
each evening of every workday. Brick bats, rock, wood debris, metal objects, and

'
i

similar materials uncovered during excavation operations shall be disposed of,
tesving the conpleted work in a nest, policed manner.

2. During course of planting, excess and waste materiets shall be continuously and
promptly removed, and measures taken to prevent damage to existing structure, plants,
and grass.

3. Af ter planting in an area has been conpleted, the area shall be thoroughly cleaned
!up. Debris, rthbish, subsoit, and weste materials shall be cleaned up and removed |from the property.
1

4. Grass areas that have been injured by the Work shall be reseeded and the entire area, :
when completed, shall be neat and clean to the satisfaction of the Owner. |

S. The contractor shall periodicatty, or as directed during the progress of this work, |

remove and properly dispose of debris, and keep the premises reasonably clear of
hazardous obstructions. Upon completion of his work, Contractor shall remove

,

!
1
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temporary construction f acilities and unused materials provided for Work, put the
promises in a neat and clean condition, and do cleaning required by the
specifications. Trash burning on the site shall be stbject to prior approval of the
owner and existing local and State regulations. '

6. Protection

The Contractor shalt protect plants and grass from damage at all times. ;

'
4.0 ATTACleENTS

Not applicable.

End of Specification

,

|

|
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TEMPORARY FACILITIES
,

1.0 GENERAL
,

1.1 summary

A. Scope of SpecifIcatien

This specification prescribes requirements for the establishment, maintenance, and removal ;

of temporary office and construction facilities as required herein for the entire duration "

of the project.

1.2 St&mittats

submit the following items. St&mittels are for the record or approvat, as indicated.
|

' Layout of the Personnel Decontamination Facility for approval. '

' Layout of Project Site Manager's office space for approvat.
* Layout of Testing Lab office space for approval.
* Layout of any additional space requirements for approval.

'

2.0 PRCDUCTS

2.1 materials

Temporary construction facilities may be of used or new origin. If used facilities are provided, they
shall be water tight (if designed to be so), clean and in good, usable condition.

3.0 EXECUTION

3.1 General

A. Transportation

Contractor shall be responsible for transportation of temporary construction feellities to and from *

the site including special permits, fees or escorts required for oversize loads.
,

B. Set- g

Contractor shall be responsible for labor, materlat and equipment required for proper set-@ of
tenporary construction facilities.

1. Install concrete footings and stabs necessary for proper set w and construction of
temporary facilities.

I
2. Instatt blocking required for stability of mobile structures.

3. Install tie-downs on mobile structure not anchored to a concrete footing or stab.

4. Instalt skirting arotext construction f acilities pltmbed with hot and/or cold water.

C. Diementting

Contractor shall be responsible for Labor, material and equipnent required to dismantle temporary
construction facilities.

1. Remove blocking and tie-downs used in the set up of temporary construction facility.

2. Remove concrete footing and/or slab used in the construction of temporary facilities.

3. Police the area occupied by the teaporary facility and restore the area to its original or
intended final condition.

D. Utilities

contractor shall be responsible for costs and arrangements for service required in procuring and
maintaining for the duration of the project the utility services listed below. Contractor shall
be responsible for installation and removat of teaporary utility lines, meters and other equipment

]that may be required to procure and maintain the utility. Unless otherwise specified herein,

|
ENVIRGISENTAL ENGIIEERING J
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Contractor shalt also be responsible for payment of periodic usage charges levied by the utility
conpanies for the duration of the project.

1. Electrical service for construction facilities as specified heialn.

2. Potable water service for construction facilities as specified here e.

3. Telephone service and equipment for construction f acilities as specified herein.

3.2 Contractor 8s Office Facilities

contractor shall provide an on-site office facility for the entire duration of the project.

A. Office Space

contractor's office space shall be of size to promote the proper control and execution of
the project.

1. Space provided shall be anple to property store and view the contract documents.

2. Space shall be provided for storage of first aid equipment and materlats.

B. Telaphones

Contractor shall provide at least one telephone in his office facility.

3.3 Peraorwiet Decontamination Facility

Contractor shall provide and make operational a personnet decontamination facility prior to
commencement of clearing, grubbing, demolition or remediation work. General requirements and
layout of a typical decontamination facility are as follows:

A. The f acility shall provide en organized process by which levels of contamination are ,

raduced.

B. Each level of decontamination shall be performed at separate stations to prevent cross-
contamination.

C. Stations shall be arranged in order of decreasing contamination, preferably in a straight
line.

D. Separate doorways to and from the Exclualon Zone shall be provided. Signs denoting the
doorway purpose (ENTRY ONLY and EXIT ONLY) shall be posted as appropriate for the final
arrangement of the facitity.

E. A separate doorway shall be provided from the " clean" zone inside the f acility to the
Support Zone outalde the f acility. Contractor shall provide fencing as shown on the
drawings at the Support Zone doorway to prevent entrance to the Exclusion Zone from this
doorway. *

F. Dressing stations and lockers for personal protective equipment shall be provided.

G. The f acility shall be equipped with showers plunbod for hot and cold water to assist in the
decontamination process.

H. Water used in the decontamination process shall be co!Lected in a single header and routad
to the stormwater holding pond. This line is strictly for routing and disposal of
decontamination water and shall not be connected to sanitary sewer lines.

I. Air handling unit (s) equipped with heating and cooling units shall be provided for the
office space.

J. The forttity shall be provided with lighting normal for this type of f acility.

3.4 Toilet Facilities

ENVIA01BIENTAL ENGINEERING
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,

Contractor shall provide and maintain temporary toilet facilities on the site for the entire i

duration of the project. *

A. Contractor shall be responsible for janitorial services, pumping and disposal of sewage. ,

All portable toilets shall be regularly maintained and shall be in compliance with '

applicable health and local regulations. As a mininam, the toilets shall be cleaned and '

puiped twice a week.
,

B. Af ter work is completed, the portable toilets shall be removed from the site and their areas '

properly cleaned and disinfected.

C. Installation of septic tanks and lateral field lines will not be permitted. '

3.5 Project Site IIanneer's Office space

Contractor shall provide office space for Project Site Manager's personnel which meets or exceeds
the minlaun requirements below:

A. Office space (minlaun 300 squera feet) shall be provided for the entire duration of the
project.

1. Shalt include a conference room which will accomanodate 10 persons. Shat t be
separated from the remaining office space by a full height partition with access from
within the overall space and from the exterior.

2

2. Shall have at least one futt height partitioned office (mininun 70 square feet).
i

B. Office shall be physically separate from Contractor's office space. Project Site Manager |shall hold keys to the exterior doors.

C. Contractor shall provide two (2) telephone lines, including telephone equipment, for the
,

entire duration of the project. One of the furnished telephone lines shall be suitable for |
" FAX" transmission. Project Site Manager shall be responsible for payment of local and long
distance charges levied by the telephone company for these two lines only.

D. The office space shall be provided with lighting normal for this type of use.
.

E. Air handling units equipped with Festing and cooling units shall be provided for the office
space.

F. Office space shall include the following furniture

1. Three (3) standard size desks. '

2. Three (3) desk chairs on rollers.'
#3. Fourteen (14) chairs for conference room and visitor use.

4 A table (s) suitable for seating 10 persons in conference.
B

5. Drawing table or fabricated counter top (minimm 6 feet tone and 3 feet wide) for
viewing drawings.

6. Equivalent of a four (4) drawer filing cabinet (may consist of 2 each 2 drawer '

cabinets).

7. Four (4) trash cans.

G. Contractor shalt provide janitorial services twice a week.

3.6 Testing Lab Office space ,

Contractor shall provide office space (for Testing Lab personnel) which meets or exceeds the
mininun requirements below:

A. Office space (minlaus 120 square feet) shall be provided for the entire duration of the

.-
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. _ . _



Client Names KERR MCGEE Destyi specificction 000.230.01590
Project Name: CUSH!::G REMEDIAL |ROJECT 24Miy94
Project Number: 11832100 Page 6 of 6

Rev No B
FLUOR DANIEL WILLI ANE BRUTIERS

TEMPORARY FACILITIES

project.

B. Office space shall be physically separate from Contractor's office space. Testing Lab shall
hold keys to the exterior door (s).

C. The office space shall be provided with lighting normal for this type of use.

D. Air handling units equipped with heating and cooling units shall be provided for the office
space.

E. The office space shall be equipped with a minim a twelve (12) tinear feet of counter-top
space. A stainless steel sink shall be installed at some location in the counter top and
pitabed with hot and cold water. Contractor shall install a drain line from this sink to
the stormwater holding ponds.

F. The Testing Lab office space shall be provided with the following furniture:

1. Three (3) chairs.

2. Equivalent of a four (4) drawer filing cabinet (may consist of 2 each 2 drawer
cabinets).

3. Two (2) trash cans.

G. Contractor shalt prov!de janitorial services twice a week.

4.0 ATTACIsENTS
Not applicable.

End of Specification

EinflROWENTAL ENGIIEERIIIG
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DETAILS OF REVISIONS j

F

This doctament has been revised as follows: f
:

Revision 6

No. Date Description [
~|.

A 3/3/94 Preliminary Design !

{
B 04/05/94 Response to Kerr McGee Comments. '

Minor wording changes per Kerr McGee mark-Lp. Changed ;

definition of contaminated asterial to include visually '

contaminated. Increased amount of reagent stockpile to 3
days supply. Included sulfur dioxide as an air monitoring (
parameter. Included Owners's representative with :

reference to Owner. A Note was added to clarify that
weste is to be treated (neutralf red and pulverized) in the '

waste pit whenever possible. A suggested pulvertration
,

method was added. The ASTM method for sieve analysis was ;

added.
L

C 05/24/94 Construction Issue !

I

;
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!

1.0 crureAL

1.1 summary

i
A. scope of specification '

This specification prescribes the treatment requirements for waste at the locations shown
on the Construction Drawings or as indicated by the Owner or Owner's representative. Weste
treatment shall be performed by pulverizing the Weste and blending into the Waste a material ;
that will neutralize the acid present in the weste such as time, fly ash, cement, or other
approved material. All work shall be performed in strict accordance with the Contractor's '

health and safety plan to prevent injury or illness to workers and the general public and -;
to prevent contamination of non-contaminated areas. !

;

The Contractor will be provided flexibility in choosing weste treatment method (s) provided i
that the waste is adequately neutralized in place to avoid excavation of a corrosively '

hazardous material. The Contractor may complete Pulverization of the Neutralized Weste
following excavation and placement of the Neutralized Weste in the selected disposal celt. )

3. Work Not Included i

F

Decontamination of debris encountered during or equipment used in the performance of this *

work is not included in the scope of this specification. !
,

Excavation, transportation, placement, and compaction of heutralized Weste is not included
in the scope of this specification.

i

c. Related specifications i

iThe following specifications prescribe items of related Work
;f

000.210.02200: Earthworke
e 000.230.02220: Treated Weste Excavation, Placement, and Compaction ;
e 000.230.02230: Decontamination

|
Coordinate Work prescribed by this specification with Work prescribed by the above listed
specifications.

D. Related Technical Respairements and Reports

Phase ! Remediat Design Document, Cushing, Oklahoma refinery site for inforestione
,

concerning emission monitoring that will be performed during the remediation work.

Contractor's Site Specific Health and Safety Plane

Kerr-McGee Remedial Investigation and Feasibility Study Reportse
,

t
Kerr-McGee Fult Scale Pilot Demonstration - A copy of the Kerr McGee Full Scale Pilot

[
e

Demonstration Final Report is included as Appendix e in the Cushing, Oklahoma
Refinery Site Feasibility Study. This report presents details on reagents and [equipment used during the pilot demonstration, studge characteristics, sludge '

volunes, as well as other information pertinent to waste treatment. ,'

E. Terminategy
!

The following terms are defined as stated, toiless otherwise indicated:

1. Weste - Sof t or sludge materiet within the excavation limits indicated on the *

Construction Drawings or as encountered cksring performance of the work shall be
deemed weste if it is a hydrocarbon sludge with a Ph of less than 2 or soll or
materiet which is visuelty stained. This does not include soll which has been
inpacted from free cit.

2. In Situ Weste Treatment - Introchacing and uniformly mixing in place the treatment freagents with the waste.
f

ENVIMAL EMIMIM !
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3. Ex Situ Weste Treatment Following In situ Waste Treatment and excavation, uniformly
mixing the in situ treated waste, if required, so as to meet the treatment criteria.

4 Treated Weste - Weste, as defined above, which, af ter waste treatment, has been ,

Neutralized and Pulverized, to meet the following treatment criteria: I

a. Neutralization
.

The Ph of the in Situ Neutralized Weste product shall be within a range of 9.0
plus or minus 2.0 standard pH units,

b. Pulverization

Pulverized Waste material shall be blended at the conpletion of in Situ or Ex !

Situ Weste Treatment such that it meets the following requirements: '

Minism passing 0.5 inch sieve.. 90 percente

Mininun passing 3.0 inch sieve.. 99.5 percente

Excluding agglomerates of treated waste.
,

r

5. Treatment Reagent: A material approved for treatment of Waste such as:

a. Ouleklime (calciun oxide): A white caustic substance obtained by calcining
limestone in a kiln or furnace.

b. Hydrated Lime (Calcium hydroxide): A dry powder obtained by treating
quicktime with enough water to satisfy its affinity for water under the
conditions of its hydration,

c. Lime Sturry: A suspension of hydrated time solids in water.

d. Fly Ash: A finely divided residue that results from the combustion of l

powdered coat, containing varying anomts of carbon, silica, alkalles, sulfur,
and other components.

,

'

e. Cement Kiln Dust: A finely divided residue that results from the production
of cement in a tiln, containing varying amounts of calcium, carbon, silica,
and other co g onents.

!

f. Other treatment reagents will be considered if submitted by Contractor for
approval.

i

1.2 References

The publications listed form part of this specification. Each publication shall be the latest
revision and addendum in effect on the date this specification is issued for construction unless
noted otherwise. Except as modified by the requiremer.ts specified herein or the details of the i

Construction Drawings, work included in this specification shall conform to the applicable '

provisions of these publications.

X-Ray Diffraction Method for Mineral Percentageo

EPA Method 1310 - Concentration of Leachable Heavy Metalse

Particle Size Analysis - Reference Section A and Appendix C of Phase 1 Remedist Designe

Document
,

1.3 Se mittats

Submit the following items. S emittats are for the record or approval, as indicated. '

A. Proposed Treatamt Espipment - Contractor shat 1 submit manufacturer's Iiterature containing )
performance specifications for att of the proposed treatment equipment.

B. Proposed Treatment Reagents - Contractor shall submit manufacturer's literature or other -I

technical data for att of the proposed treatment reagents, for approval. This data shall
contain at a minisun; 1) a mineral percentage compositional breakdown, as measured by the *

.
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kX-ray diffraction mineral percentage method, of each reagent proposed to complete treatment
[of the acidic sludge; 2) the chemical composition of the material so that reagent

requirements een be calculated from weste acid content using stoichiometric equations. |Provide sample neutralization calculations for en assumed acid content of 10% sulfuric acid, .i.

by weight.

Contractor shall submit manufacturer's literature, Material Safety Date Sheet (MSDS), or ;
other technical data for the proposed treatment reagents, for approval. t

C. Treetiment Method Contractor shall submit a detailed description of the proposed treatment ;
method consistent with Paragraph 3.0, Execution, for approvet. If field conditions warrant ;

alteration of the proposed treatment method, the Contractor shall submit a detailed i
description of the alternettve treatment method, for a provet.

}
i

D. eustity Certificetten - required by manufacturer or supplier.
,

1.4 eustity Assurance

The following quality control documentation shall be provided for the items listed below. In
addition, contractor shall submit one couplete set of the documentation required below at Contract jCloseout.

i
A. Treatment Rangents The following certificates of onetysis shall be provided for the record i

on each day's total bulk shipment. Tests shalt be performed and results supplied in icertificate form prior to shipment of the meterial to the work site. I

1. Certificate of analysis by the X ray diffraction mineral percentage method verifying
,(the composition of the meterlat.

2. Certificate of analysis by EPA Method 1310 verifying the bulk material does not '

contain more than the maximum allowable concentration of teachable heavy metals or '

organics. Copies of original certificate will be acceptable for multiple shipments
provided that the manufacture process remains consistent and applicable to each |shipment.

|

3. Weight Tickets - Contractor shall submit a copy of the truck weight ticket certification !
for each bull shipment of material required for execution of the work. !

)
1.5 Product Dellwery and mandling

:

A. Dellwory- Contractor shali transport, handle and store bulk shipments of meteriels required -

under this section as follows: >

\
1. Treatment Reagents shall be delivered to the jobsite with the manufacture's name and ;

certified weight provided,
i

2. Truck beds shall be dry and free of dirt, presse, of t, or other deleterious material.

3. Bulk meterials shall be protected during shipment by watertight covers to protect the
meterial from the elements and to prevent loss of meteriet.

4. Bulk shipments shall not be off loaded at the site tsitil the Owner or Owner's
representative has visuelty inspected the meterial and has received and approved any itest certificates required herein. T

5. Approved bulk meteriets shall be off-loaded in free draining areas designated on the
Construction Drawings or as directed by the Owner or Owner's representative to '

prevent water demose to the material from ponded water. If off loaded on the grotrid,
Contractor shalt take measures to prevent stockpiled bulk meterlat from becoming
mixed with the supporting and surrounding ground surface.

6. Approved bulk materiets shall be off-toeded making effort mitigation dust emissions
by utilizing appropriate dust control measures.

EmflatBBENTAL ENGIEERING
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7. Bulk material shall not be off loaded during rainfall events or periods of high
- winds. The Owner or Owner's representative will determine if high wind conditions
exist.

8. Contractor shall stage shipments of bulk materiets so that large stockpiles of
,

material will not be present on the project site at any one time. Contractor shall i
not stockpile more reagents than can normally be used in three days,- except as
approved by the owner or Owner's representative. Any material that is not used
during the performance of the day's work shall be covered to prevent damage by the
elements and toss of materlat.

5. Inspection Each bulk shipment of treatment reagents will be subject to inspection by the .

Owner or owner's representative. *

Treatment reagents will be visually inspected to verify that the materiet is free of excess |
moisture and other contamination. |

Bulk material shall not contain foreign material, including, but not limited to, rocks,
organic materials and trash.

If the bulk materlat is deemed unacceptable upon visual examination by the Owner or Owner's
representative, the material shall be removed from the site and repleced with acceptable

,

material at the Contractor's expense.

C. Storage and Bandling - Materiets shall be stored at the location shown in the Construction |
Drawings and in a manner that prevents their degradation.

Bulk materiet deposited at the work site shall be protected by watertight covers.

Contractor will not be paid for excess bulk materials delivered or remaining on the site
,af ter all remediation work is couplete. Removal of excess bulk materials delivered or i

remaining on the site af ter all remediation w% k is conplete shall be at the Contractor's
expense. '

1.6 Site Conditions '

A. Existing Canditions

Take precautions to prevent damage to equipment caused by debris encountered during weste
treatment work. )

B. Envirorumental Resgstrements

contaminated surface water runoff shall be contained on the work site or channeled to a !
stormwater treatment area to avoid hazards to surrounding properties and waterways. |

C. Sospaancire and Scheshalig

Work within right-of ways shall be coordinated with the appropriate governing authority and
shall be performed in a manner which does not interfere with surrounding traffic or i

operations.

2.0 PaccuCTS
|

2.1 General

Weste treatment products shall consist of Treatment Reagents such as hydrated time (calciun
hydroxide) in dry or slurry (wet) form, fly ash, portland coment, or other approved agents, i

|

2.2 statorials
;

A. Treatment Reseents - Treatment Reagents shalt consist of a dry powder, pettet, or sturry.
A slurry shall be obtained by treating the reagent with enough water to satisfy its affinity
for water under the conditions of its hydration.

ENVISENSENTAL EIICIEERING )
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A certificate of chemical analysis from the manufacturer or supplier shall be provided for
each bulk shipment of treatment reagents. I shall certify that the shipment does not
contain more than the maximum attowable concentration of teachable heavy metals or organics
based on TCLP analysis.

B. Water - Water used for ckJst control or as otherwise required herein shall be obtained from
potable water sources. If tanporarily stored, the container shall be relatively free from
deleterious amounts of acid, alkall, salt and organic materials. Contaminated water
contained on site may be used for dust control or as otherwise required herein following
Neutralization and approval from the Owner or Owner's representative.

2.3 EcpJipment

Contractor shall provide all machinery, tools, and equipment necessary to obtain the specified
results.

3.0 EXEQJTION

3.1 General

During remedial operations, the respirkble dust and sulfur dioxide levels will be monitored at
several locations along the property bomdery. If the concentration of PM-10 dust or sulfur
dioxide exceeds the limits stated in the Phase I Remedial Design Document, Contractor shalt cease
the operation causing the excessive PM-10 dust or sulfur dioxide until the contractor provides the
means or methods to control the dust or sulfur dioxide emissions.

Neutralization of Weste shall be completed in situ when possible.

Pulverization of Waste may be completed in situ or ex situ.

3.2 Weste Treatment

is0TElli Waste treatment should be completed in the waste pit to the extent practical and in all cases the
pH of contaminated material must be greater than 2.0 before excavation. If complete waste
treatment is not feasible or additional pulverization is necessary, the additional treatment or
pulverization moy be completed after placement in the waste pit and before final conpaction.

The method tested to achieve pulverization of the treated waste was to use a road bed tiller. Two
passes over a 12 inch lift of treated waste using the road bed titler operating at a speed not
exceeding 0.5 foot per second and a rotor speed of the titter blades a mininun 290 revolutions per
minute has been en effective pulverization method in similar situations.

A. In Situ Weste Treatment

1. Neutralization of Weste shall be performed using the equipment and treatment reagents
specified in the Contractor's submittel described in Paragraph 1.3.A and B.

2. Neutralization of Waste shall be performed according to the method described in the
contractor's sLbmittel described in Paragraph 1.3.C.

3. Weste areas shall be Neutralized in place and excavated in layers. As each layer is
treated and excavated, the underlying layer will be analyzed by the Owner or Owner's
representative to determine if waste is present and if additional treatmect is
necessary. Contractor shall maintain a sufficient layer (mininun of 2 inches) of
Neutralized Weste over Weste during excavation of Neutralized Waste to control
adverse air emissions from Weste.

4. Based on the testing results, Contractor will be provided information from the Owner
or Owner's representative concerning the estimated amount of treatment reagents
necessary to conplete Neutralization of the Weste layer. The designated anount of
treatment reagents will be applied according to the Contractor's submittal described
in Paragraph 1.3.C.

5. Treatment and excavation of waste shall continue until non-contaminated materlat is
encountered in the surrounding or supporting strata. If static groundwater is
encountered, tne Contractor shall controt groundwater according to Treated Weste

ENVIRONENTAL ENGIIIEERING
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Excavation, Placement, and Depection Specification 000.230.02220, to the extent
necessary so that treatment can continue without interference from groundwater.

6. If dry treatment reagent is used, it shall be applied in such a manner as to reduce
dusting. Treatment Reagent should be applied only to such areas as can be mixed into
the waste during the same day as application to prevent wind dispersal.

7. Contractor shall spread water over the work area as needed during all phases of the ,
remediation work to control dust migration from the work area or to provide moisture j
to couplete the neutralization reaction.

8. Continue waste treatment as described by Contractor under Paragraph 1.3.C uitit the
Treatment Reagent has been sufficiently blended with the waste to meet the pH
treatment standard under Paragraph 1.1.E.4.a. Continue with mixing and the
application of the required amount of water and Treatment Reagent until a thorough
and uniform six has been obtained.

9. The pH of the Treated Waste will be tested and approved by the Owner or Owner's
representative before excavation under Treated Weste Excavation, Placement and
Compaction Specification 000.230.02220.

10. A sieve analysis of the Treated Weste will be performed by the Owner or Owner 8a
representative before excavation under Treated Weste Excavation, Placement and
compaction Specification 000.230.02220.

11. If Weste Treatment (Neutralf ration and Pulverization) has been acconplished and
accepted by the Owner or Owner's representative, Contractor shalt excavate,
transport, place, and conpact the Neutralized waste in the designated disposat cell
in accordance with the requirements of Treated Weste Excavation, Placement and
Compaction specification 000.230.02220.

12. If Neutralization has been accomplished and accepted by the Owner or Owner's
representative, Contractor shall excavate and conplete Ex situ Weste Treatment in
accordance with the requirements of Paragraph 3.2.B.

B. Ex Situ Weste Treatment

1. Wests areas that will not support spreading, mixing, and excavation equipment, may,
at the discretion of the Owner or Owner's representative, be treated by this method.

2. If Neutralization has been accomplished and accepted by the Owner or owner's
representative, Contractor shall excavate and place Neutralized waste in accordance
with the requirements of Treated Waste Excavation, Placement, and Conpaction
Specification 000.230.02220.

3. Following excavation and placement of Neutralized waste and prior to compaction of
the Treated Weste, Contractor shall pulverize the Neutralized Weste such that it
meets the Particle Size Analysis specified in Paragraph 1.1.E.4.b.

4. A sieve analysis of the Treated Weste will be performed by the Owner or Owners
representative before conpaction under Treated Weste Excavation, Placement, and
compaction Specification 000.230.02220.

5. If waste Treatment is accepted by the owner or Owner's representative, compaction
shall be conpteted according to Treated Weste Excavation, Placement, and Compaction
specification 000.230.02220,

3.3 Safety Precautions

contractor shall perform Weste Treatment in accordance with the Contractor's Site Health and Safety 1

Plan.

4.0 ATTACleENTS

None
End of Specification '

ENVIROBENTAL ENGINEERIIIC
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DETAILS OF REVISIONS
,

This docunent has been revised as follows: ,

Revision
No. Date Description

A 3/3/94 Preliminary Issue

B 4/5/94 Response to Kerr McGee comments.
,

Minor wording changes per Kerr McGee mark-up. Changed '

definition of contaminated material to include visually
contaminated. Clarified that Owner may require contractor
to procure independent surveyor, at owner's discretion. !

Included sulfur dioxide as an air monitoring parameter.
Included Owners's representative with reference to Owner.

C 5/24/94 construction Issue
r

!

!

,
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1.0 GENERAL

1.1 Susaary

A. Scope of Specification

This Specification prescribes the requirements for the following:

The excavation required for Treated Weste from areas shown on the Constructiona

Drawings, directed by the Owner or Owner's representative, or as specified herein.

The placement and conpaction of Treated Waste in the disposal cell designated by thee

Owner or Owner's representative.

The control of surface rmoff and groundwater for the safe and efficient executione

of the work.

B. Work Not Included

Placement and conpaction of backfill material in excavated waste pit areas is not included
in this Specification.

C. Related Sprcifications

The following specifications prescribe items of related Work:

000.210.02115: Topsoil Removal, Stockpiling and Inportinge

e 000.230.02230: Decontamination
e 000.220.01000: General Requirements
e 000.230.02210: Waste Treatment
e 000.210.02200: Earthwork

Coordinate Work prescribed by this Specification with Work prescribed by the above listed
specifications.

D. Related Technical Recpirennents and Reports

Phase ! Remedial Design Doctment, Cushing, Oklahoma refinery site for informatione

concerning emission monitoring that will be performed during the remediation work,

Contractor's Site Specific Health and Safety Plana

Kerr-McGee Remedial Inveuigation and Feasibility Sttdy Reportse

Kerr-McGee Fult Scale Pilot Dem:instration - A copy of the Kerr-McGee Full Scale Pilote

Demonstration Final Report is included as Appendix B in the Cushing, Oklahoma
Refinery Site Feasibility Study. This report presents details on reagents and
equipment used during the pilot demonstration, sludge characteristics, sludge
voltnes, as well as other information pertinent to waste treatment.

E. Terminology

The following terms are defined as stated, unless otherwise indicated:

1. Waste - soll or sludge material within the excavation limits indicated on the
Construction Drawings or as encountered during performance of the work shall be
deemed waste if it is a hydrocarbon sludge with a pH of less than 2 or soil materlat
which is visually stained. This does not include soll which has been inpacted from
free oil.

2. In Situ Waste Treatment Introducing and uniformly mixing in place the treatment
reagents with the weste.

3. Ex Situ Waste Treatment - Following In Situ Waste Treatment and excavation, uniformly
,

mixing the in situ treated waste, if required, so as to meet the Pulverization )treatment criteria.

ENVIROWENTAL ENGINEERING j
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4. Treated Weste - Waste, as defined above, which, af ter waste treatment, has been
Neutrallred and Pulverited, as defined below, to meet the following treatment
criteria:

a. Neutralization

The pH of the In Situ heutralized Waste product shall be within a range of 9.0
plus or minus 2.0 standard pH units.

b. Pulvertration

Pulvertred Waste material shall be blended at the conpletion of In Situ or Ex
situ Weste Treatment such that it meets the following requirenents:

Minim m passing 0.5 inch sieve.. 90 percenta

Minian passing 3.0 inch sieve.. 99.5 percent=

Excitding agglomerates cf treated waste.

5. Potentially Radiologically Contaminated Area - Areas identified by Kerr-McGee that
may contain radiological contamination.

6. Radiologicst Contamination - Sludge identified by Kerr-McGee that contains a greater
concentration of uranlun or thorita above background levels.

7. Treatment Reagent: A material approved for treatment of Weste such as

a. Quicktime (Calciun oxide): A white caustic substance obtained by calcining
timestone in a kiln or furnace.

b. Hycrated Lime (Calciun hydroxide): A dry powder obtained by treating
quicklime with enough water to satisfy its affinity for water under the
conditions of its hydration.

c. Lime Slurry: A suspension of hydrated lime solids in water,

d. Fly Ash: A finely divided residue that results from the conbustion of
powdered coal, containing varying amounts of carbon, silica, alkalles, sulfur,
and other conponents.

e. Cement Kiln Dust: A finely divided residue that results from the prociJction
of cement in a kiln, containing varying amounts of calciun, carbon, silica,
and other ccmponents.

f. Other treatment reagents will be considered if submitted by Contractor for
approval.

1.2 References

None

1.3 Quality Assurance

Contractor or Owner, at owner's discretion, shall procure an independent surveyor licensed
in the State of Oklahoma to prepare surveys for project records and basis of Contractor
payments. Surveys for project records and basis of payment shall be provided directly to
owner with a copy sent directly to Contractor's office. Contractor shall sthmit, under
written transmittet, a conplete and organized set of the project record documentation listed
below at Contract Closeout. Any docunentation submitted in part as a basis for payment
shall be in addition to the conplete set required at Contract Closeout. Project record
documentation shall be referenced per area or item of work and shall be in chronological
or nunerical order.

The following project record documentation will be prepared and signed by an independent
surveyor licensed in the State of Oklahoma.

Y
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1. Cross-sections showing ground surface af ter att selective demolition and site
clearing has been co@teted by the Contractor and accepted by the Owner. Sections
lines shall be spaced no more than 50 feet apart. Elevation shots shall be taken
along section lines at breaks in grade and no more than 50 feet apart.

2. Reduced field notes and sketches adequately defining the actual or specified
excavation limit or as required to show the horizontal or vertical break between
waste and non-contaminated material layers for record and basis of payment.

3. Cross-sections of the entire project site after excavation of treated materlat has
been cowleted. Cross sections shall be taken along the same section lines
established for Paragraph 1.3.A.1.

1.4 Site Canditions

Existing site geologicel conditions have been investigated by Kerr-McGee and docinented in the
reports referenced in Paragraph 1.1.D. The information contained in the reports shall not be
construed as a guarantee of the depth, extent, or character of materials actuotty present.

2.0 PRODUCTS

None

3.0 EXECUTION

3.1 General - General requirements of this section are as fellows:

A. Air Emissions Control

During remedial operations, respirable dJst and sulfur dioxide will be monitored at several
locations along the property boundary. If the maximum allowable concentration of respirable
dust or sulfur dioxide exceeds the limits stated in the Phase I Remedial Design Document,
Contractor shall cease the operation causing the excessive air emissions and shall provide
means or methods to control air amissions.

B. Preparation

1. Preliminary Site Examination
s

Notify owner or Owner's representative of any obstructions that will prevent
accouplishment of the work as indicated on the Construction Drawings or in these
specifications.

2. Stripping and Stockpiling

Strip and stockpile Non-contaminated Materiet near areas to be excavated separately ,

from excavated Treated raterials. Protect Non-contaminated Material stockpiles from
contamination during performance of the work.

3. Erosion and sittation control, Prevention, and Abatement

Before starting earthwork operations on any particular area of the project site,
install measures for the control, prevention, and abatement of erosion and siltation
for that area as required by the Construction Drawings and by Specification
000.210.02200, Erosion Control.

4. Weste Treatment and Testing

Prior to excavation, waste must be treated in accordance with Specificationa

000.230.02210, Weste Treatment. Prior to excavation, the area to be excavated
will be tested by the Owner or Owner's representative to verify adequate waste
treatment.

Owner or Owner's representative will screen Potentially Radiologically Wasteo

for Radiological Contamination prior to weste excavation.

ElfVIROISENTAL ENGINEERING
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C. Protection

1. Slope Stabilization

Unless otherwise indicated on the Construction Drawings, or directed by thea

Owner or Owner's rep /esentative, Contractor shall perform all excavation and
backfilling operations using side slopes not steeper than 3:1 (3 feet
horizontal to 1 foot vertical). Vertical cuts exceeding 4 feet will not be
allowed unless property shored or braced per OSHA standards.

For excavations outside of fenced exclusion zones, Contractor shall provide.

barricades conforming to applicable OSHA regulations around open holes and
depressions occurring as part of the work. Open holes and depressions outside
the tenporary fence limits shall also be provided with warning lights which
will operate from dusk to dawn. The contractor shalt also protect structures,
utilities, sidewalks, pavements, and other facilities from damage caused by
operations under this Specification.

2. Protection and Restoration of Surface

Protect newly conpacted areas from damage due to traffic, erosion, or settlement.

D. Controt Of Water

Prevent or control water flow into excavations, or water acetmJlation in excavations, to
ensure that the bottoms and sides of excavations remain firm and stable throughout
construction operations. Groundwater levels fluctuate with climatic conditions and
contractor shall make his own assessment of the extent of rain heter and groundwater to be
encomtered, and the equipment required to support Contractor's ochedule for completion of
the work.

1. surface Waters

Plan and conduct excavation operations so as to minimize the disruption of stormwater
drainage in the vicinity of the work. Provide diversion c| itches, dikes, and other
suitable measures to control and direct runoff around and away from the excavation.
Protect the sides of excavations from erosion and sloughing caused by stormwater
runoff. Pronptly remove storsmaater accmulations in excavations and dispose of water
according to Paragraph 3.1.D.3. The systems and equipment for controlling surface
water shall be of sufficient capacity to accomodate the runoff rate expected f rom
the 2 year (50 percent annual chance) rainf all event, with no significant disruption
of the construction schedule, or damage to existing features or f acilities in the
vicinity of the work.

2. Groundwater

When the bottom of the excavation must be carried to en elevation below the
groundwater piezometric surface, or to such proximity to the piezametric surf ace that
the excavation bottom will become sof t due to its being saturated by gromdwater,
take measures to lower the pierometric surf ace sufficiently to maintain the stability
of the excavation bottom. Design the groundwater control system using accepted
professional methoos of design and engineering consistent with the best modern
practice. The system may include trenches and sumps with pmps, well points, or such
other equipment, appurtenances, and related earthwork necessary to achieve the
grourdwater control needs of the work. Carefully design and operate the system to
avoid damage to existing structures and other f acilities in the vicinity of the work.

3. Disposal of Removed Water

Rain water runoff or groundwater accumulated in depressions created by the
remediation work shall be removed from the area and disposed by any of the following
methods:

Distribute over other areas within the remediation timits. Contractor shall.

take care to ensure that any distributed runof f does not hanper remediation
operations in progress or migrate outside the remediation limits.

ENVIRONEN1AL ENGINEERING
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Temorarily store water in a manner approved by the Owner or Owner'se

representative and later distribute within the remediation limits for dust

control or to f acilitate waste treatment or as needed to achieve proper
compaction of backfilled material within the retrediation limits.

Convey water removed by the water control systems to en existing stormwatere

drainage facility that has sufficient capacity to acconinodate the flow rates
involved without damage. Owner or Owner's representative will secure permits
or other approvals required from authorities having jurisdiction for such
stormwater discharge.

Other procedures which may be submitted by the Contractor and approved by theo

Owner or Owner's representative.

4. System Removal

Af ter conpleting construction operations needing water control, remove materials,
equipment, and other f acilities used for that purpose, and clean tp and restore
affected areas as required.

3.2 Excavation

A. Trested Weste

Maintain a sufficient layer (minian of 2 inches) of Neutralized Waste over Untreated Weste
during excavation of Neutralized or Treated Waste to control adverse air emissions from
Waste.

B. Non-contaminated Materlat Excavatione

Excavate Non-contaminated Material separately from Neutralized or Treated Material.
Maintain separation between excavated Neutralized or Treated Waste and Non-contaminated
Material to avoid mixing of Neutralized or Treated Waste and Non contaminated Material.

For rewirements governing stockpiling of Non-contaminated Material and backfilling of
excavated waste pits, see Earthwork Specifiestion 000.210.02200.

3.3 Placement

A. Treeted Weste

Contractor shal1 not place excavated Neutralized or Treated Weste in the desisnated disposal
cell until the sibgrade or previously cegacted Treated Weste toyer has been inspected,
tested, and approved by the Owner or Owner's representative.

Place Neutralized or Treated waste in even loose lif t layers not exceeding 8 inches in
depth. The maxin n co macted lift shalt not exceed 6 inches thick.

Maintain drainage of the disposal cett ares to prevent runoff ponding and possible delay
of work during Neutralized or Treated Waste placement and co m action operations.

B. Radiologically Contaminated Weste

Place excavated Radiologically Contaminated Waste in the stockpile eres designated by owner
or owner's representative.

3.4 ev tion

Contractor shalt not compact treated material until the lif t has been inspected, tested, and
approved by the Owner or Owner's representative. Additional Ex situ Treatment under Waste
Treatment Specification 000.230.02210 may be required prior to waste conpaction.

The treated waste shall be placed in an eight inch loose lift and conpacted.

Small, portable ranmers or vibratory plate conpactors shall be utilized within 5 feet of debris
disposed in the cell. Self-propelled or towed conpaction equipment shall be utilized elsewhere

ENVIROISENTAL ENGINEERING
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TREATED WASTE EXCAVATION, PLACEMENT, AND COMPACTION

within the disposal cell.

Conpmet backfill materiet at a moisture content suitable for that material using appropriate
compaction equipment. When water must be added, distribute it uniforinty over the surf ace of the
layer, and thoroughly incorporate it into the Treated Weste by manipulation (plowing, discing,
raking, or blading) to achieve a uniform distribution of moisture throughout the material. When
the moisture content is excessive, defer compaction mtil the material has dried to a suitable
moisture content. Natural drying may be accelerated by manipulation to increase the rate of
evaporation, or by blending in a dry material. If drying is accomplished by blending in a dry
materiet, take care not to exceed the specified maximum toyer thickness for compaction. Remove

,

any excess material from the layer before compaction. '

The unconfined compressive strength of treated materlat shall be a mininun of 25 psi throughout
the compoeted lift following compaction. ;

,'

3.5 Testing
|

Observation and testing of att earthwork shall be splied by the owner or Owner's representative.

A. Weste Campection Testing i

Unconfined compressive strength of compacted treated material will be measured in accordance
with manuf acture's instructions for a penetrometer and in accordance with the Phase I
Remedial Design Document.

;

B. Frapsency And Location of Testing

Fletd sieve analysis and mconfined compressive strength tests will be performed for each e

5,000 square feet, or fraction thereof, of each conymeted layer of treated waste. '

Field sieve analysis and unconfined compressive strength test locations will be determined
by the owner or owner's representative and located to be representative of the area tested.

,

'

4.0 ATTACISIENTS

None
t
y

!

End of Specification
!
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DETAILS OF REVISIONS

i

This doctment has been revised as follows:

Revision
No. Date Description

A 3/3/94 Preliminary Issue

a 4/5/94 Response to Kerr McGee coments.
Minor wording changes per Kerr McGee mark up. Changed
definition of contaminated material to include visually
contaminated. Included Owners's representative with
reference to owner.

C 5/24/94 Construction Issue
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GENERAL DECONTAMINATION AND DISPOSAL

1.0 GENERAL

1.1 Summary

A. Scope of Specification
This specification describes decontamination of debris removed from within an exclusion zone
and decontamination of heavy equipment when exiting an exclusion zone. In sodition this
specification governs disposal of solid wastes. The intent of this specification is to
prevent contaminated material from being transported from a zone of exclusion to non
contaminated areas.

B. Work Not Included
Personnel decontamination is not included in the scope of this specification. Refer to the
site health and safety plan for personnel decontamination procedures.

Demolition and clearing and grthbing is not included in the scope of this specification.

c. Related specifications
i

000.210.02050: Demolition=

= 000.210.02110: Clearing and Grubbing
000.230.02210: Weste Treatmente

Coordinate Work prescribed by this specification with Work prescribed by the above listed
specifications.

D. Related Technicat Requirements and Reports

Contractor's Site Specific Health and Safety Plane
!

Kerr-McGee Remedial Investigation and Feasibility Study Reportsa

E. Terminology

The following terms are defined as stated, unless otherwise indicated:

1. Contaminated Debris - Demolished structures, equipment, or other solid wastes soiled
with waste.

2. Waste - Soil or sludge material within the excavation limits indicated on the
Construction Drawings or as encountered during performance of the work shall be

,deemed waste if it is a hydrocarbon sludge with e pH of less than 2 or soit or
material which is visually stained. This does not include soll which has been
impacted from free oil.

3. Decontamination - Removal of waste from debris, materials, or equipment.
t

4. Potentially Radiologically Contaminated Area Areas identified by Kerr McGee that
may contain radiological contamination.

5. Radiological Contamination Studge identified by Kerr McGee that contains uranium
or thoritsn above background concentration.

6. Removable Contamination - Contamination that can readily be removed from surf aces by
contact, wiping, brushing, or washing.

7. Solid Wastes - non-hazardous materiet or material that has been made non-hazardous,
including ash from burning non hazardous materlats and decontaminated debris that can
be disposed in a municipal landfill.

1.2 system Description

A. Perfonamnce Respsirements
I

Water used for decontamination shall be collected and shall not be allowed to drain freely
and leave the site. When possible, the collected water shall be used in treating acidic

ENVIROISENTAL ENGIIEERING
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GENERAL DECONTAMINATION AND DISPOSAL *

I

sludge as described in specification: 000.230.02210, Waste Treatment.

1.3 sdualttots

A. Decontamination Water Control Plan

A Decontamination Water Control Plan shall be semitted for review and approval no less than
|

10 days before the scheduled date for the start of waste treatment operations. The plan
shalt indicate the methods and techniques to be used for control of decontamination water

+

during Work. Decontamination operations shall not begin until the contractor obtains
,written approval of the Decontamination Water Control Plan from the Owner or Owner's

representative.

1.4 eustity Assurance

The Owner or Owner's representative, will perform visual inspections to verify conpliance of the
work with the requirements of this specification and to ensure the achievement of the intents and
purposes of the work. The performance or lack of performance of such tests and inspections shall
not be construed as granting relief from the requirements of these specifications or the other
contract documents.

2.0 PINBUCTS
Not applicable

3.0 EXEl2lTION

3.1 Debris and Espipment Decontamination

A. Preparation

Remove loose Waste that may be dislodged from debris or equipment prior to transporting the
debris or equipment to the decor.tamination area.

B. Inapaction

The Owner or Owner's representative may inspect any debris or equipment prior to being e

transported to the decontamination area. *

C. Perforunnee
s

Wash Removable contamination from debris and equipnent with a high pressure steam or water
sprayer. i

D. Field eustity Control

The owner or Owner's representative will visually inspect Washed Contaminated Debris and
equipment to determine if Decontamination has been accomplished.

Segregate equipment used in, and debris from, Potentially Radiologically Contaminated Areas
to be screened for radiological contamination by the Owner or Owner's representative
following decontamination. Additional decontamination may be required if radiological i

contamination is detected on equipment and debris during the screening by the Owner or
Owner's representative. If radiological contamination cannot be reewed from debris, the
owner or owner's representative will assume responsib1Lity for final disposition of '

Radiologically Contaminated Debris. The Owner or Owner's representative will direct the
contractor regarding stockpiling Radiologically Contaminated Debris following the

;radiological screening.

3.2 solid usate Disposat
!

Contaminated Debris will be decontaminated as described in Paragraph 3.1 of this specification.
The resulting Solid Weste will be disposed either by burning, salvage, or land disposal.

A. Burning !

|

EWIRCBpENTAL ENGINEERING
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Burning on the Owner's property will be permitted for biodegradable solid waste; waste such
as wood, roots, weeds, and grass. Burning shall strictly conply with applicable federal,
state, and local regulations.

B. Salvage

Owner reserves the right to keep decontaminated materlats and demolished structures or
equipment.

C. Land Disposet

Non blodegradable solid waste such as concrete and steet, may be placed in the on site
disposal cell Lpon approval by the Owner or Owner's representative. Otherwise, remove solid
wastes from the site or burn in accordance with Paragraph 3.2.A of this specification. Off
site disposal of solid waste shall strictly comply with applicable federal, state, and local
regulations.

3.3 Safety Recystrasants

Decontaminate in accordance with Contractor's Approved the Site Health and Safety Plan and
applicable OSMA requirements.

3.4 Cleang

Remove from the project site, in accordance with Paragraph 3.2 of this specification, materials,
rubbish, ashes, and other debris resulting from the work; leave the site clean and safe.

3.7 Re wtations '

Local regulations regarding hauling, disposal, and burning apply.

4.0 ATTADOENTS

None

End of Specification

,
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APPENDIX C
SAMPLING AND ANALYSIS PROCEDURES

:

!

;

Scope and Application*

,

Untreated Waste Sampling*

Procedures

* Treated Waste Sample
Analysis

i

Untreated Waste Sample i*

Analysis Procedures.

.I
!
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APPENDIX C

'

SAMPLING AND ANALYSIS PROCEDURES

SCOPE AND APPLICATION I

The following procedures are to be used in association with the sampling procedures
discussed in the Kerr-McGee Sampling and Analysis Plan. The procedures discussed below
are additional procedures necessary to complete the QA/OC requirements discussed in the
QA/QC Plan.

UNTREATED WASTE SAMPLING PROCEDURES
i

A reproducible, 50-foot grid system will be established over each waste pit or area to be
treated. Temporary stakes or signs may be placed to locate the approximate lines of the grid

'
system.

A minimum of five samples of waste uniformly spaced will be obtained from each grid area.
Each sample will consist of approximately 100-grams (g) of waste which will consist of a
composite of material taken vertically through the lift to be treated. Waste Treatment
Specification 000.230.02210 requires that the construction contractor maintain a protective
layer or blanket of treated material over underlying contaminated waste; samples obtained
for waste area sampling should not include material from this treated waste layer.

Samples will be collected using a soil sampling device. The sampler will be cleaned between
samples by wiping off visible contamination and rising with deionized water.

.

Each sample will be labeled to indicate the grid location, lift identification and that it is an
untested sample.

Samples will remain in the Laboratory Technician's custody at all times. After receipt of the
sample in the on-site laboratory, the sample will be logged into a hardbound notebook with
prenumbered pages. Data will be entered using only insoluble black ink.

,

TREATED WASTE SAMPLING PROCEDURES

Sampling for pH and alkalinity analyses will be performed using the same frequency,
procedures, and approximate locations as those described for untreated waste sampling
procedures. Sampling for alkalinity will be performed as directed by Site Construction
Manager.

For Waste Pit 4, sampling for pH and alkalinity analyses will be performed using the same
frequency and general procedures as those described in the section for waste
characterization of the Kerr-Mc-Gee Sampling and Analysis Plan.

For Waste Pit 4, the 50-foot grid will be divided into nine equal sections (approximately five-
meter square areas) and two samples will be obtained from the approximate center of each

t

five-meter grid section.

I

H:\11832100\072.WP C-1
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,

For radiological contamination screening, a 25 mi sample of treated waste will be obtained |
from each five-meter grid area. The 25 mi sample will be obtained using a one-inch, soil
sample tube. The sample will be obtained from the entire depth of treated waste. The
sample of treated waste will be thoroughly mixed (composited over the one foot depth) and
a 25 mi sample bottle will be filled and provided to KMC for radiological screening.

UNTREATED WASTE SAMPLE ANALYSIS PROCEDURES

An equal mass (no less than 100g) from each of the five samples obtained from an individual
grid area will be composited. One sample from this composite will be analyzed.

Analyses of untreated waste will be performed using the procedures as presented. These
procedures are modified EPA methods, as referenced, for pH and acidity analyses. The -|
amount of treatment reagent necessary for a given waste volume is a function of the acidity.
The relationship of acidity and reagent need is discussed. !

The Environmental / Laboratory Manager will calculate the amount of treatment reagent
necessary for a given grid area using the procedures provided.

!

QA/QC Checks f

Sampling personnel will be required to take duplicates and field blanks to assure the overall
precision and the effectiveness of the decontamination procedures. To attain this goal, ten
percent (10%) of the samples collected per matrix for analysis will be duplicated.

t

The use of equipment field blanks will determine the effectiveness of the sampling
equipment decontamination procedures, To evaluate these procedures, one field blank will i

be collected each day for each media sampled.

Apparatus and Materials

i

pH meter with means for temperature compensation :
*

Combination electrode*

Magnetic stirrer and flow coated stirring bar*

Balance capable of 0.01g resolution*

Beakers,100 ml*
;

Electrode stand [
*

* Buret with stand
* Sieves

Mixing bucket.*

Reagents

Deionized water*
i

* Stock NaOH solution: purchased 1.00 N or O.100 N solution
Reference H SO, solution: purchased 1.00 N or O.100 N solution*

2

Certified pH 2,7 and 10 buffer solutions.*

,

P

.

!
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pH Analysis

This method is an electrometric procedure for measuring pH of extraction fluids from
untreated and treated wastes. This procedure is a modification of EPA 9045. The

modifications were based on data from similar successful remedial action projects completed
for a similar waste type. The modifications are necessary as a result of remediation time
constraints.

Interferences

Samples with a true pH greater than 11 may measure incorrectly low. Samples with a true
pH less than 1 may measure incorrectly high.

Temperature fluctuations will cause measurement errors. These fluctuations can be
automatically corrected with the appropriate pH electrode.

Errors will occur when the electrodes become coated. If an electrode becomes coated with
an oily material that will not rinse free, it must be washed with detergent, rinsed several
times, placed in 1:10 hcl, and then thoroughly rinsed with water.

Sample Extraction Procedure

Place 10.Og of the composite sample and 50.Omi deionized water into a 100-mi beaker

Add a magnetic stir bar and mix for 10 minutes

Let mixture settle for 5 minutes

Remove liquid extract and place in a 100-ml beaker

Instrument Calibration Procedure

Ensure electrode is clean and free of oily material

Place the electrode into clean, undiluted, certified pH 7.0 buffer solution. Enter this buffer
as the first standard on the pH meter.

Rinse electrode with deionized water and return to holding solution

Repeat step 7.2 with second standard buffer. If measuring pH of untreated sludge, a pH 2.0
buffer should be used. If measuring pH of treated sludge, a pH 10.0 buffer should be used.

Rinse electrode with deionized water and return to holding solution

Verify calibration by returning electrode to first buffer solution and reading pH after meter
has stabilized

if pH within 110 percent of certified value, continue with analysis

f

H A11832100\072.WP C-3
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!
pH Measurement Procedure

Remove electrode from holding solution and rinse with deionized water |

Place electrode in sample and read pH after meter has stabilized

Rinse electrode with deionized water and repeat above two steps until samples are '

completed

Return electrode to holding solution

Quality Control |

Duplicate extractions and analyses should be performed approximately every 10th sample
with a minimum of 10% duplication. A minimum of one duplicate will be performed each >

day analysis is performed.
4

Electrodes must be thoroughly rinsed and cleaned, if necessary, between samples.

IOne pH buffer used for calibration should be analyzed every 10th sample to ensure
calibration curve is still valid. ;

Buffers should be replaced daily and when they are noticeably contaminated.
1

Extraction Efficiency

Ten (10) samples of untreated waste will be collected from random locations from each '

waste pit.
.

Samples will be extracted as per Standard Operating Procedures for pH and Acidity.
i

Rather than removing all of the extract from the waste at the specified time of analysis, only [
the volume required for analysis will be removed. '

.

Acidity analyses will be performed at the times specified during remediation activities and
at the following times: 1 hour, 2 hours, 5 hours,1 day, 2 days, i

Curve produced will be prepared by plotting volume of titrant used to reach neutralization
versus time.

P

Extraction efficiency will be calculated using the point of maximum titrant volume and 15-
minute titrant volume as follows.

,

Epciency (%) = 100% x
"#"#""" #" I"Omanmum volvme (ml) x 15 (Mimaes)

t

Subsamples of each of the ten samples will be neutralized in the laboratory using the
appropriate amount of lime and kiln dust.,

.

I

,

a
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Acidity Analysis
|
t

This method is a titrimetric procedure for determining residual acidity of extraction fluids !

from the Kerr-McGee Phase I, Cushing Refinery Site Remedial Action, untreated wastes. {
This procedure is based on EPA 305.1 '

!
Alkalinity and pH analysis will be as described for untreated waste analysis.

i

Interferences {

interferences are those associated with pH measurement.
,

Working NaOH solution may be purchased 0.10 N or prepared from a 1.00 N solutioned
using the following procedure.

Working NaOH solution: Dilute stock solution 1:10 by adding 100-ml of stock solution to '

900-ml deionized water. Mix thoroughly. Calculate actual Normality of working solution as
follows:

)
Place 20 ml of Reference H SO solution into a 100-ml beaker [

*
2

Place a magnetic stir bar into beaker and mix at a slow speed !*

i

Place pH electrode into solution such that electrode and stir bar do not touche i

'

Titrate Reference H SO, solution with working NaOH solution to an endpoint of pH*
2

8.2. Record titrant volume

Repeat steps 5.3.1 to 5.3.5 to obtain a second determination :
*

Calculate working NaOH Normality by averaging two titrant volumes and using*

average in the following equation:
,

normality (H 50 ) x wlume {H SO ) i2 4 2 4Normality (NaOH) = ;

wlume, ml (NaOH) '

0.100 N x 20 ml !,

volume, ml (NaOH)

i

Record calculated Normality and mark working NaOH solution container with je

calculated Normality. |
J

Instrument Calibration Procedure

Calibrate pH meter as described in pH standard operating procedure

|Acidity Determination Procedure
)

Place 10.0 ml of waste extract (obtained from pH determination) into a 100-ml disposable
beaker. Add 10-15 ml deionized water.

|

!
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:

Place magnetic stir bar into beaker and mix at slow speed

Place pH electrode into solution such that electrode and stir bar do not touch
;

- Titrate solution using working NaOH solution to an electrometric endpoint of pH 5.5. Record
'

volume of titrant used. ;

i

Calculate acidity of extract as follows: !
,

Acidity (mgls as CACO,) =
"I"*' | A'""'' "I * "''""' "* 'E * N'000 l

wlume of sample titrated, ml

Convert acidity of extract to solid basis (mg CaCOs to kg waste) and include extraction '

efficiency as follows:
;
.

t

''' "E|I * '##"I "I"*' '#*''' "I
Acidity (mgfKg as CACO ) = "' ht of sample extracted, mg x ext, ef.

'

s wig
f

c

Calculate volume of reagent necessary (assume quicktime Ca0 for the following calculation)
'

required for neutralization (assumes all neutralization from CaOH content of lime): ,

i

Weight of Ca0 (Kg) required to neutralize waste (Kg) = ;
.

0.5 x normality of base volume of titrant, ml x total wlume of enract, ml1 MOL IVT oflime X % CaOH in lime :

DVT samp en., mg x wlume of ext. titrated, al >

,

Convert weight: weight neutralization to volume: volume neutralization requirernents:

i

Volume ofIsme, % , IYT of CaOH, Kg , density of unste ;

Kg waste density time
,

Quality Control
:

Duplicate extractions and analyses will be performed approximately every 10th sample with
a minimum of ten percent duplication. A minimum of one duplicate will be performed each ;

day analysis is performed. '

Normality of working solution will be checked each day solution is used and anytime new
solution is prepared, i

An analysis of deionized water will be performed as a blank, approximately every 20th
sample, with a minimum of five percent blank analysis. A minimum of one blank analysis
will be performed each day analysis is performed.
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!

Average extraction ' efficiency will be determined in main laboratory and verified in field
laboratory prior to commencing field analysis. Efficiency to be determined from Alkalinity
vs. Extraction Time curve which is to be developed. (See curve development guidelines .

.

listed under Extraction Efficiency (page C-4) this appendix.
6

TREATED WASTE SAMPLE ANALYSIS PROCEDURES

Apparatus and Material

Same as Untreated Sample Analysis ,

Reagents
<

Same as Untreated Sample Analysis |

Alkalinity Analysis !
I

This method is a titrimetric procedure for determining residual alkalinity of extraction fluids i

from Kerr-McGee Phase 1, Cushing Refinery Site Remedial Action, untreated wastes. This
procedure is based on EPA 310.1.

I
interferences i

,

Interferences are those associated with pH measurement.

.

Working H SO solution may be purchased 0.10 N solution or prepared from a 1.00 N stock |2

solution by the following procedure. t

,

Working H SO, solution: Dilute stock solution 1:10 by adding 100-ml of stock solution to2

900-ml deionized water. Mix thoroughly. Calculate actual Normality of working solution as'
follows:

Place 20 ml of Reference NaOH solution into a 100-ml beaker*

Place a magnetic stir bar into beaker and mix at a slow speed*

Place pH electrode into solution such that electrode and stir bar do not touch*

Titrate Reference NaOH solution with working H SO solution to an endpoint of pH*
2 4 ,

5.5. Record titrant volume ;

Repeat steps 5.3.1 to 5.3.5 to obtain a second determination*

Calculate working H SO, Normality by averaging two titrant volumes and using*
2

,

average in the following equation
,

!

Normali.y {HA) , nomlity (NaOH) x volume {NaOH) |
wiume, ml (H sos) |2

0.100 N x 20 ml j,

volume, ml {H So )a a

'|H:\11832100\072,WP C-7
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.

Record calculated Normality and mark working H SO, solution container with*
2

calculated Normality.
,

Instrument Calibration Procedure

Calibrate pH meter as described in pH standard operating procedure
',

Alkalinity Determination Procedure

Place 10.0 ml of waste extract (obtained from pH determination) into a 100-ml disposable
beaker. Add 10-15 ml deionized water.

Place magnetic stir bar into beaker and mix at slow speed
!

Place pH electrode into solution such that electrode and stir bar do not touch

Titrate solution using working H SO solution to an electrometric endpoint of pH 5.5. Record2 3

volume of titrant used.

Calculate alkalinity of extract as follows:

Alkalinity {mg/l as CaCOs) = "I"*' S A#""'' "I * A"*"' "*'" U'' * 00'#
wlume of sample titrated, ml

.

Convert acidity of extract to solid basis (mg CACO to kg waste) and include extraction2

efficiency as follows:

#NU"'''' "$5 * '*'#5 *I""' '*#"''' "IAlkaliniy (mg|Kg as CACO ) = .s night of sample extracted, mg x extractin eficiency

Quality Control
;

Duplicate extractions and analyses will be performed approximately every 10th sample with |
a minimum of ten percent duplication. A minimum of one duplicate will be performed each I
day analysis is performed. ;

,

Normality of working solution will be checked each day solution is used and anytime new
solution is prepared. *

An analysis of deionized water will be performed as a blank, approximately every 20th
sample, with a minimum of five percent blank analysis. A minimum of one blank analysis
will be performed each day analysis is performed.
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Average extrachn efficiency will be determined in main laboratory and verified in field
laboratory prior to ccmmencing field analysis. Efficiency to be determined from Alkalinity
vs. Extraction Time curve which is to be developed. (See curve development guidelines
listed under Extraction Efficiency (page C-4) this appendix.

Particle Size Analysis

Following waste treatment, samples of the neutralized product will be collected and screened
to ensure that particle size criteria are met. Based on Kerr-McGee experience in full-scale
sludge treatment demonstrations at the Cushing site, separation of oversize agglomerates
of treated material is a key factor in successfully meeting the particle size criteria.
Separation of agglomerates has necessitated a modification of the traditional ASTM
screening test (ASTM C 136). Breaking of individual oversize particles and determining
whether they contain large pieces of untreated waste or are simply agglomerates of smaller
treated particles is required. While drying is suggested in the ASTM procedure, it can form
hard chunks from the sometimes sticky agglomerates. These are not easily broken. This
procedure has been adapted from the ASTM standard to allow testing of moist materials.
The requirement for manual sorting also requires that sample sizes be limited.

Screening

Each sample (about 50 pounds) will be weighed (balance readable to 0.1 percent of test
load) then poured through an approximately 18 x 18 inch stationary screen with 3 inch by
3 inch openings. Any pieces of waste remaining on the screen will be broken by hand (using
rubber gloves) to determine whether they are agglomerates of neutralized material
(brown / tan particles) or contain unneutralized black acidic sludge. Broken agglomerates will
be dropped through the screen, while any broken particle in which unneutralized waste
exceeded the 3 x 3 screen size will be collected in a separate plastic bag.

Weights of materials passing through the screen and the large unneutralized particles in the
separate plastic bag will be measured and the sum of the weights should be within 0.3
percent of the initial sample weight. If not, the test will be repeated on another sample. The
percentage of oversize unneutralized material will be determined to the 0.1 percent by
dividing the oversize weight (excluding the plastic bag) by the total sample weight and
multiplying by 100.

Percent plus 3 inch , Oversize Weight x 100
Initial Weight

if the plus 3 inch fraction of the material exceeds 0.5 weight percent, the material in the
section sampled must be retreated to reduce the particle size.

Following screening on the 3 inch x 3 inch screen, the undersize material will be split down
using standard splitting techniques to a roughly 5 pound sample for further testing.

After weighing (balance readable to 0.1 percent of test load), the roughly 5 pound sample
will be poured through a standard 8 inch screen having a mesh with O.5 inch openings. The

H:\11832100;072.WP C-9

____



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

1

same procedure for manual breaking and checking for agglomerates will be employed as was
used on the 3 inch screening. Particles containing unneutralized acidic material (black,
chunky, SO smell) exceeding the one half inch opening will be collected in a separate plastic2

bag. Agglomerates of neutralized material will be broken up by hand and dropped through
the screen.

When screening is completed, the weight of the plus one half inch urneutralized particles
(excluding the plastic bag) will be measured. The fraction of plus one half inch material will
be calculated to the nearest 0.1 percent by dividing the oversize weight by the initial sample
weight, multiplying by 100, then dividing by the quantity 100 minus the percentage of plus
3 inch material determined earlier (to correct for any plus 3 inch material removed in the
previous screening).

eig t . IncNInMal Weight) x MPercent Plus 0.5 Inch ,
(100 - Percent Plus 3 Inch) |100

Material containing more than 10 weight percent of unneutralized particles over one half inch
in size must be retreated to reduce the particle size.

|

|
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