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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 1872, 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-radiclogical cleanups. The
non-radiological cleanup is being performed in a manner similar to the Federal Superfund
Remedial Investigation/Feasibility Study (RI/FS) process.

Phase One of the non-radiological cleanup addressed five acidic hydrocarbon sludge pits
located on site. The Phase | Remedial Investigation and Feasibility Study were completed
and r+ ‘iewed by the Oklahoma Department of Environmental Quality (ODEQ) and the local
cit'ze..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 NDDEQ 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

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 INFORMATION

SITE DESCRIPTION

The Cushing Refinery site is located approximately two miles north of the city of Cushing,
Oklahoma. Since refinery operations began in 1912, the site has had numerous owners and
has F een 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
ror the figure were extracted from the Phase | Remedial Investigation 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
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 aresult, this document contains a plan for neutralization and
segregation of that radiologically contaminated material found in Pit 4. Portions of the site
contain radiological wastes, but remediation of these locations is not contained within this
phase of tne total remediation project. Several storage tanks and operational buildings are
still being used for current site operations.

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
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 performed 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.
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Phase | Remedial Investigation Report, April 1993

The report includes description of site hydrogeclogy, 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 Feasibiity Study on Remediation of Acidic
Hydrocarbon Sludges, October 1993.

The study developed a list of potential alternatives for remediation of the waste siudges.
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 ODEQ) 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 celis 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 construsting 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.

H:\11832100\020. WP 2-2



FIGURI
SITE HISTOR!

CUSHING REF

11915 - Ol refinin operations commence at the Cushin Refinery.
Lube stocks are refined using sulfuric acid and clay treatment.
Spent acid sludge is placed in five pits on the site.

1 956” . Ken-McGree}Ctr)»rporAation purchases Cbéhir;g Flefmary —Site'.r
Pits 1, 2, 3, and 5 are full. Desalter and wax bottoms are
disposed of in Pit 4.

v6/81 - KerrMcGee rr&idesU.S. EPA notiﬁcétion that Cofrosive
wastes (D002) and wastes similar to listed refinery wastes
(K049-K052) remain at the refinery site.

5/85 - Kerr-McGee installs 38 groundwater monitoring wells
around Pits 1 through 4.

9/86 - Kerr-McGee coilects random core samples from
Pits 1 through 4 for analyses.

| 9/87 - Kerr-MéGee ooliects énd analv zeérsni.:rfraica ;Jatérr.gs‘edi‘hefnt.
and sludge samples from Pit 5 and surrounding area
according to sampling plan proposed by the TAT in 6/87.

" 10/89 - Cushing Refinery Site is proposed for inclusion onthe
National Priorities List }Superfund) pursuant to
Section 105(a)(8)(A) of SARA.

" 390 Kenr-McGee collects and analyzes groundwater samples
from 41 monitoring wells at the Cushing site.

9/90 - Kerr-McGee begins field work associated with the Phase |
Work Plan to fill data gaps.

12/90 - Kerr-McGee submits final Phase | Rl Work Plan to
Oklahoma State Department of Heaith.

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 alternative.
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E 2-1
 TIME LINE
INERY SITE

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

Cushing Refinery is decommissioned by Dewey Enterprises

FIT performs inspection of the site area in
Section 22, T18N, R5E (site area north of Deep Rock Road)

FIT performs site assessment of the site area in Section 22
T18N. R5E (site area north of Deep Rock Road). Surface
water, sediment, soil, sludge, and groundwater samples were
collected and analyzed

TAT performs site assessment of the site area
which contains Pit 5. A sampling plan is developed

TAT performs an investigation of the site area which
contains Pit 5. Sludge, soil, surface water, and sediment
samples were collected and analyzec

Kerr-McGee provides U.S. EPA additional intormation
regarding previous petroleum related activities pzrformec
and wastes remaining at the site

Kerr-McGee installs ten additional groundwater monitoring
wells at the Cushing Site

Kerr-McGee entars into Consent Orger with Oklahoma State
Department of Health

Bums & McDonnell prepares interim RI/FS which summarizes
investigations and identifies data gaps

Cushing Refinery Site is dropped from list of proposed
Superfund sites

-

Kerr-McGee submits Draft Feasibility Study to the Oklahoma
Department of Environmental Quality (ODEQ) for approval

Kerr-McGee completes Phase | Remedial Investigatior
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SECTION 3
REMEDIAL ACTION DESCRIPTION

CRITERIA

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

1. Excavation and/or treatment of acidic sludge shal!l 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 (ug/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 wg/m® [0.5 parts per
million (ppm)] over a 3-hour averaging period, or 365 pg/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 requived.

2. To avoid large pieces of unneutralized waste in the material for disposal, acidic sludges
shall be broken or ground such that at least SO 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 plus or minus 2.0
standard pH unit arter 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 ceils: 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
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 subsequent to
neutralization. Adequate capacity has been designed for Cell A to allow Kerr-McGee to place
waste from other locations into the disposal cell if Kerr-McGee and ODEQ agree.
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Design Basis

Disposal cells were designed for two poicntial disposal capacities. The first design capacity
is for disposal of anticipated treated waste volumes pius additional waste dispesal 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

”‘:;“’ Cell 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

[ e — -——-—_—h——m——d——

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. Backfili guantities 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
permeability requirements of 107 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.

H:A11832100\016.WP 3-2



Soil 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 10°® ecm/sec.

Groundwater Diversion

Groundwater monitoring wells indicate that there is a minor, perched water table at both
proposed cell disposal locations. ODEQ requires that a passive groundwater drainage system
be installed to divert potential groundwater away from the disposal ceil. For Disposal Ceil
A, the drain wili be approximately 600 feet long and will be constructed on the south side
of the disposa! 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 approximateiy
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.

Leachate Evaluation

In 1993, the ODEQ 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, ODEQ determined that groundwater qualit; would not exceed drinking water
criteria in the underlying aquifer.

For the Phase | Remedial Design, anticipated leachate productions from the constructed
disposal cells were estimated by using the (HELP) computer program for madeling leachate
seepage. HELP modeling was performed for two disposal cell liner 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 2 1/2 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 2 1/2 foot thick compacted ciay cap, the treated waste, and a 5 foot thick in situ
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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® 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 underiying mudstones and the proximity of the groundwater
diversion trenches, leachate generated in the disposal c:ll is 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 all leachate 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 constiuction 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 Ceil 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 3-7.

HAT1832100\016.WP 34



Table 3-2
Disposal Cell Leachate Diiution for Discharge into Skull Creek

Max. Leachate TCLP
Okishoms Concentration Concentration
Paramuter Water Quality m“,',f““' to Meet Water Pit §
Standard
Quality Std. Rew Wasts
12)
Metals
Arsenic 190 ug/l 3142 596,980 ug/L 349 ug/L
Chromium (total) 50 ug/L 3142 167,100 ug/L 368 ug/L
Selenium 5 ug/L 3142 156,710 ug/L 100 ug/L
Silver 0.49 ug/L 3142 1,540 ug/L BDL (3)
Orgenics
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 1,652,148 ug/L N/A
NOTES:

(1) Per ODEQ water guality 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 sitv liner was 27.5 cubic feet per day. The ailution factor is 86,400/27.5,
or 3142 parts of stream water to one part of leachate.

(2) An upstream contaminant concentracion of zero was assumed.

(3) Below detection limit.

(4) Federal primary drinking water standard.

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

Table 3-3
Approximate Quantities Table

(Conceptual Sequence)

[—ﬁu‘anricn Filling Prase A Phase B ~ Phase C
¢ der Order Pit Volume (Total Vol) Yd* | Pit Volume (Total Vo) Yd&® | Pit Volume (Total Vol Yo
5] Cell Win. T Max. “Win. Wax. ~Win, Max.
1 B 12,400 15,000 » > -
(12,400} (15,500) . -
2 B 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) . ‘
3 N . . 57,300 71,400
. - . - (160,400) (200,000)
5 A 55,200 66,000 97,440 121,800 28,180 35,230
{65,200 (69,000) {152,640) {190,800} (180,820) (226,030
Others A ; . - : £9,180 74,870
On-Site 1240,000) (300,000)
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It is anticipated that initially Pits 2 and 3 will be treated simultanecusly 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 wili be controlled to prevent the release of contaminated water into free
running surface waters. 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 materiai. These tests will form the basis for determining the quantity of
neutralizing agents to be added to the waste. At a minimum, waste wil! 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
decontarninated prior to final disposition in accordance with General Demolition and Disposal
Specification 000.230.00230.

Waste Treatment and Verification
Material with a pH of less than 2.0 will require treatment prior to excavation. The waste
treatrment process will be performed by incorporating required guantities 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

H:A\11832100\016 WP 3-6



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

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

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 wiste 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 breakirg or grinding.

Treatment Verification

Treatment verification will confirm that all treatment criteria have been met. Verification
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 ali 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.
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SECTION 4
QUALITY ASSURANCE AND
QUALITY CONTROL PLAN

PURPOSE AND OBJECTIVES

The purpose of this Quality Assurance and Quality Control (QA/QC) Plan ic 0 define the
quality objectives and requireinents of the Phase | Remedial Design the procedures to be
followed in meeting those requirements and the organization responsible for ensuring proper
implementation of this plan.

The project quality obiectives are:

e Meet client quality requirements.

* Comply with the rcguirements of the ROD.

e Comply with relr vant regulatory body requirements.
PROJECT ORGAN:ZATION 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 will maintain 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 will include responsibility for the coordination
ot sampling and laboratory services, and will assure the availability and maintenance of
the sampling and analytical equipment. These responsibilities include assisting the
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QA/QC Manager to validate the analytical data and regularly review laboratory
procedures and documentation,

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 raintaining appropriate documentation and records of
laboratory activities.

Soils Technician{s) (Number Depends on Rate of Construction}

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

Quality Assurance/Quality Control Manager

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 critical to 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

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
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.
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* Completeness

Completeness is a measure of the amount of valid data obtained from a measurement
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
- The methods used to obtain environmental samples at the site
- The appropriateness of the analytical rnethod to the type of sample obtained.
e 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 formats. Deviation from the
standard method will be noted and data will be qualified for comparztive 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 exciusion zones 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 adaitional decontamination if excess radiological contamination remains on
equipment and debris after screening by KMC. KMC will assume responsibility for the
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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 wili 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
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 su"mitted to the field laboratory for analysis. Aralytical results
for samples obtained from each grid area will be transmitted from the Laboratory Technician
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
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 sampliing 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
designated grid area.
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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 minii..um of five samples of waste will be obtained from each
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
procedures described in Appendix C of this document.

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 1 the specific grid area for
mixing.

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 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

It results indicate unacceptable conditions or data, the Owner, Site Construction
Manager, and QA/QC Manager are responsible for developing and initiating corrective
action procedures. Corrective action procedures may include, but are not limited to:

* Re-analyzing the samples, if nolding time criteria permit

* Re-sampling and analyzing

* Evaluating and amending sampling and analytical procedures
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¢ Replacing equipment
* 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 KXMC health physics personr.el. The QA/QC 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
peiformed. 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.
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 ore
sample per 20,000 cubic yards of treated waste. TCLP for metals and organic analyses
will be performed by an independen? laboratory using Method 1311 provider in SW-226.
This analytical procedure wili confirm that the waste is adequately stauilized.
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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 celi 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 resuits, the Site Construction Manager will direct the
construction contractor to perform one of the following activities:

Excavate ang 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 prcceed as described in the preceding
sections.

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 aralysis 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 will inspect side slopes for excavation and backfilling operations to ensure that
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they are not steeper than 2:1 (two feet horizontal to one foot vertical)l 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 will inspect 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 QC/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 will inspect 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
the control and prevention of erosion and siltation for areas subject to earthwork.

The QA/QC Manager or his designee will inspect excavated areas in the waste pits to
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 material is kept
separate from neutralized or treated waste material to avoid mixing treated waste with
non-contaminated material.

The QA/QC Manager or his designee will inspect and approve the subgrade, or previously
compacted treated waste layer, before the construction contractor may place excavated
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, lifts 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
neutralized waste excavated from Pit 4 is placed in the area designated by KMC.

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
entitled Compaction Testing, and will include 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 follewing quality control
documentation:




* 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 documcontation 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 shcis 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 verticai break between waste and non-
contaminated material layers, 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 indeperdent surveyor licensed in the State of Oklahoma, after excavation of
treated matenial has been completed.

® The location of radioactively contaminated material placed in the disposal cell, on
Construction Drawings.

A copy of all documentation wiil 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 1o 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 fiexibility 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.
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Sampling and Analysis

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

* The mineral composition, measured by X-ray diffraction, for each reagent proposed
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 manufacturer 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 1o verify that the material is free of excess
moisture and other contamination, and 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 contro! are
adequate.

If bulk material is deemed unacceptable upon visual examination by the QA/QC Manager
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 ~ff loaded in a sate manner and that emission controls are adequate.
Documentation

Throughout the project and at project closeout, 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,

* Certificate of analysis by EPA Method 1311, verifying the bulk material does not
contain excessive leachable heavy metals or organics.
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* Weight Tickets - Contractor shail submit a copy of the truck weight ticket
certification for each bulk ship aent of material required 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 | of the Remediation Project. It does not apply to the compaction of treated
waste. Testing will be performed in accordance with Earthwork 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 mimmum 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 alorg the liner siopes 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 insnection results, will ensure that
compaction test locations are adequately documented, and will compile the Soil
Compaction Inspection Checklists,

A copy of all documentation wili 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.
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SOIL COMPACTION INSPECTION CHECKLIST

L Rework Required

Location

Material Source

Drawing No.

Specification No.

Mhrmhwhcontpbndbymm”cewmaddyunhm”rmwutbbohgpoﬂormod.

Acceptable
SURFACE PREPARATION 0
FILL MATERIAL APPROVED Q
LIFT THICKNESS O

COMPACTION METHOD 0

MOISTURE CONTROL
LIFT PREPARATION
FINISH GRADING

TESTING COMPLETE AND
ACCEPTABLE RESULTS

Accepteble

o

)

O

0

REMARKS

INSPECTOR

DATE

Instructions for Completing Inspection Checklist

1.

2.

H

an of the above attributes.

Sign and date when completed.

A11B321000061. WP

Determine if item is or is not acceptable.

Describe physical locations of compaction test.

List applicable Construction Drawings and Specifications.

Document pertinent conversa.'on with contractors or testing agency and explain/clarify




Clay Permeability

This procedure applies to permeability testing conducted during Phase | 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)
teet 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 cbtained 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® cm/sec or less (utilizing ASTM procedures) wher:
compacted to optimum moisture content and at least 95% maximum dry density.

Permeability analysis performed on clay cap stockpile wiil ensure that, when compacted
to 95 percent Modified Proctor Density at optimum moisture + O -3 percent, permeability
will be less than 10* 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 wiil 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 failing 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.

A copy of all documentaticn 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.
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] Rework Required

CLAY PERMEABILITY INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

Thichmbbbocmpphndbymhummmadﬂym#whmmm&bmm

Accepiable Acceptable

SAMPLE OBTAINED
IN SITU Q TESTING FREQUENCY ]

SAMPLE OBTAINED
STOCKPILE O

SAMPLE OBTAINED
VISUAL CHANGED

a

TESTING COMPLETE AND
ACCEPTABLE RESULTS a

REMARKS

INSPECTOR DATE

Instructions for Completing Inspection Checklist

1

2.

H:

Describe physical locations of compaction test.
List applicable Construction Drawings and Specifications.
Determine if item is or is not acceptable.

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

Sign and date when completed.
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In Situ Liner Thickness

This procedure applies to the inspection and testing of the thickness of the in situ liner
constructed during Phase | 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

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 sitv liner material. Borings will be
advanced until a total of five foot of acceptable material is 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 the in situ liner. 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 in situ Liner Thickness inspection Checklists.

Documentation

The QA/QC Manager will maintain clay thickness test and inspection resuits, will ensure
that borehole locations and pluggings are adequately documented, and will compile the
/n Situ Liner Thickness Inspection Checklists.

A copy of all documentation will be maintained by the Site Censtruction 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.
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KERR MCGEE QA/QC PLAN

] Rework Required

IN SITU LINER THICKNESS INSPECTION CHECKLIST

Location

Material Source

Drawing No.

Specification No.

GRID PATTERN
BORING METHOD
CLAY THICKNESS

COMPACTION METHOD

Acceptable

O

0

0

O

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

Acceptable
MOISTURE CONTROL 0
LIFT PREPARATION O
FINISH GRADING O
TESTING COMPLETE AND O

ACCEPTABLE RESULTS

REMARKS

INSPECTOR

DATE

Instructions for Completion of Inspection Checklist

1. Describe physical locations of compaction test.

2. List applicabie Construction Drawings and Specifications.

3. Determine if item is or is not acceptable.

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

an of the above attributes,

5. Sign and date when completed.
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Topsoil Stockpiling

This procedure applies to the inspection of topsoil for use during Phase | 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.

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
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
at least one sample for every 5,000 square yards prior to placement on the disposal cells
or backfilled waste pits.

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

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 topsoil inspection. 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 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.
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KERR MCGEE QA/QC PLAN

! Rework Required

TOPSOIL 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.

Acceptable Acceptable
STOCKPILE TOPSOIL 0 FINISH GRADING D
IMPORTED TOPSOIL (6] TESTING PREPZ RATION o
ACCEPTABLE (ESULTS
TOPSOIL PLACEMENT o
INSPECTION FREQUENCY 0
REMARKS
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/clarity
an of the above attributes.

5. Sign and date when completed.
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Clay Cap Construction

This procedure applies to the inspection of clay cap placement conducted during Phase | 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
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.

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 inspection and surveying work performed for clay cap
construction. He will review all resuits 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

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.

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.
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KERR MCGEE QA/QC PLAN

CLAY CAP INSPECTION CHECKLIST

(] Rework Required

Location Material Source
Drawing No. Specification No.
This form is to be completed by the Inspector on & daily basis whenever this work is being performed.
Acceptable Acceptable
GRID PATTERN O MOISTURE CONTROL o
SURVEY ELEVATION LIFT PREPARATION O
TREATED WASTE -
SURVEY ELEVATION FINISH GRADING 0o
CLAY CAP 0
COMPACTION METHOD o TESTING COMPLETE AND 0
ACCEPTABLE RESULTS
REMARKS
INSPECTOR DATE
Instruction for Completing inspection Checklist
Y. Describe physical locations of compaction test.
3. 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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Passive Groundwater Drainage System

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

Sampling

Visual observation of the construction of the passive groundwater drainage svstem 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 drzin 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
+ 0.1 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.

e 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 b2 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 inadeguate
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
System 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.
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KERR MCGEE QA/QC PLAN

] 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.

Acceptable Acceptable
GEOTEXTILE INSTALLATION 0 SLOP WALL CONSTRUCTION a
AGGREGATE PLACEMENT O BULKHEAD CONSTRUCTION a
DRAIN PIPE BEDDING PLACEMENT O FINISH GRADING a
FLOWLINE ELEVATIONS 0 TESTING COMPLETE AND 0

ACCEPTABLE RESULTS

REMARKS

INSPECTOR DATE

Instruction for Completing Inspection Checklist

; B Describe physical locations of compaction test.

s 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
conducted during Phase | 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 ot
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 ali
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 gentie with no sharp
preaks or turns.

Inspections

Inspections shall be performed on a daily basis as needed during final grading work.
Inspections wiil 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 inspaction and survey of final grading work. He will
review all results submitted by surveying personnel, assure that surveys are backed up
with acceptable surveys after corrective work has been performed, and ensure
completion of Rehabilitation/Final Grading Inspection Checklists.

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
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
surnmarize information collected and corrective action taken during the project.
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KERR MCGEE QA/QC PLAN

 Rework Required

REHABILITATION/FINAL GRADING INSPECTION CHECKLIST

Location Material Source

Drawing No. Specification No.

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

Acceptable Acceptable

FINAL GRADE SURVEY

O

FINISH GRADING )

GRID PATTERN a TESTING COMPLETE AND

ACCEPTABLE RESULTS
FINAL APPEARANCE

a

REMARKS

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.
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AUDITS

A system audit of field procedures will be conducted by the QA/QC Manager and the
Erwvironmental/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 periormed in accordance with approved procedures. The audit will include
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 XM Environmental Operations. Shouid a need for corrective action be
indicated, the Site Construction Managyer will determine appropriate actions, will implement
the actions, and will issue 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.
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SECTION 5
AIR MONITORING PLAN

* Objectives
* Emissions Criteria

* Air Monitoring Equipment and
Locations

* Monitoring Procedures
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SECTION §
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 c: (eria.

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
$0 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
S0O,. Work practices will be modified as necessary to maintain compliance. Emission levels
for PM-10 and SO, are as follows:

- Particulate Matter (PM-10) - Average emission leveis 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 (NAAQS) 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
period. Federal NAAQS regulations specify limits of 0.14 ppm over a 24 hour average
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:

- Fixad property line monitors, and
- Poitable exclusion zone monitors.

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
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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 samplers
for 24-hour time weighted average PM-10 measurements. Minimum detection levels for S,
at the perimeter monitors will be less than 0.03 ppm. Minimum detection levels for P'vi-10
will be 10 micrograms per cubic meter.

Exclusion Zone Monitors

Portable instruments will be used to monitor SO, and PM-1C as an indication of emission
conditions which may necessitate work practice modifications. Monitoring lozations 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.

The portable SO, analyzer will have a minimum level of detection for SO, of 0.1 ppm. Direct
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.z meter. Should direct monitoring of PM-10 prove ineffective, an
analyzer measuring total particulates wiil be employed. Results from the hand-held
particulate analyzer will be correlated with readings from the fixed PM-10 property line
monitors.,

MONITORING PROCEDURES

The following information and procedures provide quality assurance/quality control and data
management requirements for the emission monitoring program.

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,
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 S0, indicate that
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
(PM-10) or SO,.

A proposed approach to specify exclusion zone action levels has been developed using SO,
dispersion modelling for the Cushing site. The approach will be implemented to set action
levels during initial waste treatment 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
actual remediation activity is shown along the top row of the table. Possible SO, readings
from the portable analyzer are shown on the far-left column of the table. The intersection

HA11832100\071.WP 5-2




of the exclusion zone monitor distance and SO, concentration col 'mn and row, respectively,
shows the projected distance downwind fiom the treatment area where the SC,
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 nrojected
distance downwind for 0.5 ppm SO, ievels is 323 feet.

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 docurment compliance with emission criteria as previously discussed.
The monitoring will also allow response activities if emission levels indicate potential to
exceed emission criteria,

Menitoring will be performed by a qualified monitoring techmecian. 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-volume
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,.

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-B Waste treatment activities to be modified, readings above action levels,
increase surveillance,

Leve! 2-C Treatment activities cease, non-compliance imminent, re-evaluate work
activities to reduce emissions.
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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. Datia 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 Condition(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.
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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 Remedistion Source (f/meters}

Conc.
o= 3o 66/20 S8/30 131/40 164/50 197/60 230/70 263/80 | 295/90 328/100
5 5584 630 697 777 852 928 1016 1122 1225 1328
45 563 598 651 727 802 878 957 1062 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
2 323 387 409 459 506 554 604 651 721 791
1.8 261 286 325 374 a1 488 518 565 611 655
1 179 203 238 273 307 348 397 445 480 536
164 197 230 263 295 328
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TABLE 5-2

Action and Exceedance Levels

Dust Levels Sulfur Dioxide Levels “
o) | o e ovwrvel | et | tfor 24:he Covera
80% Exceedance | 80% | Exceedance | 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
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
6.00 480 600 n/a n/a 0.45 0.56
6.50 443 554 n/a n/a 0.42 0.62
| 7.00 411 514 n/a n/a 0.34 0.48
7.50 384 480 n/a n/a 0.36 0.45
8.00 360 450 n/a n/a 0.34 0.42
24.00 120 150 n/a n/a 0.11 0.14
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SECTION 6
POST-CLOSURE MONITORING PLAN

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
e 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 guideiines 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 ac*ivities 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 determined 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 ceils and the physical condition of the groundwater monitoring

facilities. 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.

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 routn® ‘ly to minimize scrub growth.
Fertilizer and water may be applied, as necessary, for the first year to encourage strong
vegetative growth.

Groundwater Monitoriig Facilities

Groundwater monitor wells and related equipment will be inspected for physical damage
which may be caused by mowing or other activities. Damage to the facilities will be noted
and repaired as soon as is reasonably possible.

GROUPM DWATER 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
post-closure monitoring period.

Sampling Schedule

The initial sample event will begin occurring within 30 days foliowing the closure of each cell
and final inspection. 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

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
background (baseline) data with which to compare future sampling results. All sampling and
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,
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
indicators of impact from the acid waste pits during the Phase | Remedial Investigation. The
treated waste contains low concentrations of organic compounds and extremely low levels
of heavy metals. Both organic and inorganic anaiysis of leachate indicates that these
compounds will not be identified in the groundwater around the disposal cells. However,
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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 facilities. It will provide the basis for both the
field record and the report of routine inspections. Observations included in inspection
reports will include 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 (ODEQ) within 30 days of the inspection.

Groundwater Quality Monitoring

Groundwater analyticai results will be submitted to the ODEQ 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 analytical data. Subsequent groundwater
quality monitoring reports will be submitted within 30 days of receipt of the data from semi-
annual groundwater sampling events.

Groundwater quality monitoring 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.

-8321-018

TABLE 6-1
PARAMETERS AND ANALYTICAL METHODS
EPA-600 Anaiytical
Parameter Mothed
pH Field Measured
Conductivity Field Measured
pH 1501
Total Petroleum Hydrocarbon 4131
Bicarbonate SM 403
Sodium 2731
Sulfate 3763
inorganic Chioride 3268
Potassium 2581
Calcium 21561 or 216.2
Magnesium 2421

SM - Standard Methods, 40 CFR Part 300.

EPA Methods - Methods for Chemical Analysis of Water and Wastes,

US EPA, March 1883 (EPA-600)




KERR MCGEE QA/QC PLAN

. Rework Required

ROUTINE MAINTENANCE INSPECTION CHECKLIST

Location Disposal Cell A or B
m
This form is to be completed by th . \nspector on & daily basis whenever this work is being performed.
DISPOSAL CELL INSPECTION MONITOR WELLS INSPECTION
Yes No Yes No
VEGETATION HEALTHY O o CONCRETE PAD DAMAGED 0 0
EXCESSIVE SCRUB GROWTH o 0 PROTECTOR PIPE &
EXCESSIVE SETTLEMENT o 0 BUMPER DAMAGED o Qo
EXCESSIVE EROSION 0 o LOCKED o o
MOWING REQUIRED o » PAINTING REQUIRED o ®)
DRAINPIPE SLOPEWALLS - DAMAGED o o
REMARKS
INSPECTOR DATE
Instruction for Completinig Inspection Checklist
1. Describe location of inspection.
2. List applicable construction drawing and specifications.
< Identify damage or anomalies.
4. Document completion of inspection by determining yes or no for all items.

5. Sign and date when completed.

1-8321-018B 6-4
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SPECIFICATION LIST
KERR-MCGEE CUSHING REMEDIAL DESIGN

Demolition (Surface) . .......................... 000.210.02050
Clearingand Grubbing . . . .. ... ... ..., 000.210.02110
Topsoil Removal, Stockpiling and Importing . .......... 000.210.02115
RIS -2 b s o b Sk SR L g s ERE RO SR CUs T 000.210.02200

Excavation Backfill and Compaction for Underground Piping 000.210.02224

Aggregate PavementBase . .. .................... 000.210.02232
ErOsion Contidl . .. i v ncrnccnssenrnnennnmens 000.210.02270
General Requirements . . ... .........¢c.vimnennn. 000.220.01000
Landscape Development ... ... .................. 000.220.02900
Temporary Facilities . ... .............0couuun.. 000.230.01590
Waste Treatment . . ... ... .......cuiirienrnnnns 000.230.02210
Treated Waste Excavation, Placement, and Compaction . . . 000.230.02220
General Decontamination and Disposal . ............. 000.230.02230
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DEMOLITION (SURFACE)

A. Scope of Specification

This specification prescribes the removel of existing buildings, structures, ebandoned
pipelines, and other similar facilities to the extent indiceted on the Construction Drawings
or elsewhere in the contract documents, and prescribes the proper disposal of the resulting
materials and debris.

B. Related Specificetions

The following specifications prescribe items of releted wWork:

000.220.01000: General Requirements
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 addendum in effect «n the date this specification is issued for construction
uniess 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 epplicsble
provisions of these publications.

A, OSHA (Occupetionsl Safety and Heolth Adeinistration)

1.

2
PRODUCTS

Kot applicable

3.1 Preparation

OSHA Constructions Industry Standards: Title 29, Code of Federal Regulstions, Part
1926, Sefety and MWealth Reguletions for Construction.

AP] Requirements for Tank Demolition

A, Protection

1.

Existing Facilities

Protect existing facilities that are to remein in place, that are to be reused, or
that are to remain the property of the owner using temporary covers, shoring,
bracing, end supports. Repeir to the originel condition, or replece with new, those
iteme designated by Owner to remain or to be reused that sre dsmaged during
performance of the work. Protect structural elements from being overloaded. Provide
new supports, braces, or reinforcement for existing facilities weakened by demolition
and removel work.

Weather Protection

Protect from the weather, at all times, facilities and equipment designated by Dwner
to remein in place. Maintain temporary coverings to ensure their effectiveness and
to prevent their displacement.

Protective Barriers

CIVIL ENGINEERING
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Before starting demolition operations, erect protective barriers sround trees and
shrubs designated by Owner that are to remain. Barriers shall consist of & feet high
woven wire fabric fencing supported by steel or wood posts spaced 6 feet on center
(maximam), Erect berriers at or outside of the tree or shrub drip iine. Do not use
the aress within protective barriers for traffic, storage, or any other purpose.
Upon completing demolition work, remove end dispose of protective barriers,

8. Dust Control

1. Existing Buildings
Provide aust proof berricades to prevent the intrusion of dust or inclement weather
into interiors of ex' .ting buildings exposed by the work. Construct barricades using
substantially braceo framing covered with & siitable polyethylerne sheeting material.
Remove and properly dispose of barricedes 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 personnel from being injured by sirborne contaminants such as asbestos fibers
and metel durts. Such measures shall comply with the reguirements of OSHA
Construction Industry Standerds perteining to airborne contaminants, and the approved
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 unsefe areas.

3.2  Buildings and Structures
General

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

3.3 utilities and Relsted Appurtenances
A, Geners!
It is not anticipated that any utility service lines will need to be removed.
8. Absndorment of Utilities
Purge, clean, fill, or terminate utility pipelines that are to be sbandoned in a manner
conforming to the requirements of the nationally recognized code covering the specific
utility; and as indicated on the drawings, in these specificetions, and elsewhere in the
contract documents. Bring conflizts between code requirements and the contract documents
to the attention of the Owner, for resolution.
. Discormecting Utilities
When demolition or sbandonment work requires the disruption or interruption of service or
disconnection of & service connection, coordinite such work with the affected utility
supplier to ensure that proper measures are taken to protect the utility from damage. Owner
shall siso be informed of these interruptions.
3.4 Explosives
Using explosives will not be permitted.
5.5 Buming
Burning debris and rubbish on the owner’s property will be permitted. The Owner will designate

aress for burning debris. When permitted, burning shall strictiy comply with applicable Federsl,
Stote, and locel reguletions.
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DEMOLITION (SURFACE)

Salvage

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.

Safety Reguirements

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

Cleary

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

Regulations
Locel regulations regerding hauling and disposal shall apply.

4.0 ATTACHWENTS

Not spplicable

End of Specification
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1.0 GENERAL
1.1 Swaaery

A. Scope of Specification

This specificetion prescribes the complete removal and proper disposal of trees, brush,
roots, fences, pavements, surface rocks and boulders, and other objects resting on or
protruxding through the surface of ereas to be cleasred or cleared and grubbed that are
desigreted on the Construction Drawings or elsewhere in these specifications or other
contract Zocuments, except such items that sre designeted to remsin or are designated for
doweolition according to Demolition (Surface) Specification 000.210.02050.

B. kelated Specifications
The following specifications prescribe items of relsted Work:

. 000.210.02050: Demolition
. 000.220.01000: General Reouirements

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

2.0 PRODUCTS
Not applicable

3.0 EXECUTION
31 Protection
A. General

Avoid damage to the site and to existing facilities, trees, and shrubs designated by the
owner to remain. Clesared and grubbed materisl sha!! be decontaminated and disposed in
accordance with Specificetion 000.230,02230, if necessery.

B. Noowments

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

2. WiTnin the eres io we cieaied, properly relocate survey markers that interfere with
the work, or witness the markers and then restore them after completing the work.
Perform survey marker relocstion or restoration work under the direct supervision of
8 registered land surveyor,

c. Protective Rarriers

Before starting cleering operstions, erect protective barriers sround trees, shrubs, and
other facilities designated by Owner to remein, Berriers shall consist of & feet high woven
wire fabric fencing supported by steel or wood posts spaced 6 feet on center (maximam).
Erect bsrriers at or outside of the tree or shrub drip line. Do not use the srea within
protective barriers for traffic, storage, or any other purpose. After clearing and grubbing
work is complete, remove and dispose of protective berriers,

3.2 Clearing
Remove trees, brush, stumps, rubbish, and other debris and vegetation resting on or protruding

through the surface of aress to be cleared and grubbed. In areas to be cleared only, cut off flush
with or below the surface vegetation thet is protruding through the ground surface.

CIVIL EMGINEERING
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Grutbing

In aress to be grubbed, remove the following meterials to e depth of no less than 12 inches below
the originel ground surface: roots; stumps; and other debris, brush, end refuse embedded in or
protruding through the ground surface. Reake, disk, or plow the area to & depth of no less than
6 inches, and remove to & depth of 12 inches sll roots and other debris thereby exposed.

Solid vaste Digposni
Cleared and grubbe. material will be disposed either by burning, selvage, or land disposal.
A Burning

Burning on the Owner's property, at & location approved by the owner, will be permitted for
biodegredable solid waste; waste such s wood, roots, weeds, ardd grass, Burning shall
strictly comply with applicable Federal, Stete and locel reguletions.

B. Salvage

Owner reserves the right to keep cleared and grubbed meterial stockpiled, st o location
designated by the owner, meterial the owner wishes to keep.

L. Land Disposal

Non-biodegradable clesred and grubbed material such as concrete, steel, boulders, and
fencing moy be placed in the on-site disposal cell upon approval by the Owner. Otherwise,
remove from the site. Off site disposal of solid waste shall strictly comply with
applicable Federal, State, and local regulations.

Smoothing of Yerrain

After clearing and grubbing heve been completed, eliminete stump holes, depressions, ridges, and
other irregular surface features by grading and baeckfilling to achieve a surface suitasbie for
subsequent construction operations. Shape the resulting surface for positive drainage of surface
runoff. Backfill as necessary by filling holes and depressions with suitable material obtained
within the Work aeres and by compacting to e density equal to or grester than that of the
surrounding undisturbed soil. Areas to be excaveted immecistely after clearing and grubbing is
complete need not be smoothed.

ATTACHMENTS

Not applicable

End of Specification
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1.0 GEMERAL
1.1 Summary
A. Scope of Specification

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

B. Related Specifications

The following specifications prescribe items of related Work:
000.210.02110: Ciearing And Grubbing
000.220.01000: General Regquirements

000,210.02200: Earthwork
000.210.02270: Ercsion control

Coordinate Work prescribed by this specification with Work prescribed by the sbove listed
specifications,

£ Terminology

The following term is defined as steted, uniless otherwise indiceted:

1 Topsoil
Natural, frisble, fertile, fine, loamy soil and generally representative of
agriculturally productive soil in the vicinity of the jobsite. Topsoil shall be free
from objectionable material that would hinder plent growth or maintenance and shall
not contain more than 5 percent by volume of stones, or other foreign objects larger
than 1 inch in any dimension.

2. Imported Topsoil

Soil which has been obteined from offsite or hes been genersted o site which meets
the definition of topsoil.

1.2  References
The publications listed belov 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 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. ASTM (American Society for Testing and Materials)

. ASTM D24B8: Standard practice for description and identification of moils (visual
manuesl procedure).

2.0 PRODUCTS

Not appliceble.
3.0 EXECUTION

3.1 Preparetion

Before topsoil removal operations begin, cleer and grub according to Clesring and Grubbing
Specificetion C00.210.02110.

3.2  Removal

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

CIVIL EMGIMNEERING
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with subsoil or other undesirable materials,

3.3 Stockpiling

Plece the removed topsoil in stockpiles. Topsoil stockpiles shall be separate from other
stockpiled meterials. Stockpiles shall be nestly shaped and free draining, with sides sloped at
4 horizontal to 1 vertical or flatter and other surfeces sloped 2 percent or greater, or as
otherwise shown on the drawings. Conserve acceptable topsoil from the site sufficiently to cover
ereas requiring planting.

3.4 Importing

Topsoil required to be imported shall be done on en as needed basis. Imported topsoil shell be
spproved by the owner and shall be placed where required as scon as reasonsbly possible afier
receiving. Short term stockpiling of imported topsoil will need to be approved by the owner.
Pending owner’s approval, consideration for generating topsoil by placing 12 inches of soil and
blending top 6 inches with required additions to meet topsoil definition will be scceptable.

3.5 Erosion Control
Subsequent to stockpiling measures for control, prevention and abatement of erosion on accumul ation
of silt for the stockpile areas shall be installed 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 shail
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. Stockpiles that will be relocated or disturbed in Less than one year shall be seeded
with temporsry grass mixtures.
B. Straw Bale Dike
A strew bale cdike shall be constructed around the perimeter of each stock pile prior to
stockpiling any topsoil. Straw bsle dikes shell be adjusted to accommodate stockpiles that
become larger ther anticipated.
4.0  ATTACHNMENTS

Not applicable.

End of Specification
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1.0 GEMERAL
1.1 Sussary

A. Scope of Specification

This specification prescribes the requirements for excavation, backfill and disposal cell
construction required to achieve the site finished grades indiceted on the Construction
Drawings or otherwise required by the contract documents. Also prescribed are the
requirements for the removel, replacement, and dispossl of unsuitable meteriais; the
disposal of surplus materiels; and the furnishing, placement, and compection of borrow
material,

§. keleted Specifications
The following specifications prescribe ftems of relsted Work:

000.210.02050: Demolition

000.210.02110: Clearing And Grubbing

700.210.02115: Topsoil Removel, Stockpiling and Importing
000.210.02270: Erosion Control

000.220.01000: Genersl Requirements

000.230.02220: Treated Waste Excavetion. Placement and Compaction

Coordinate Work prescribed by this specificetion with Work prescribed by the sbove |isted
specificetions.

L. Terwinology
The following terms are defined as steted, unless otherwise indicated:

1. Soil Classification Symbols: Symbols based on the Unified Soil Classification System
8s determined per ASTM D24B7 or ASTM D24BB (such as GW, SW, and CH).

- Satisfactory Fill Meterial: Soil classified per ASTM D24B7 or ASTM D24B8 as one of
the following:

Gravel (GW, GP, GM, &C)

Sand (SW, SP, SM, SC)

Inorganic lean clay (CL)

Inorganic silt (ML)

Gravel-silt, grevel-clay, sand-silt, sand-ciey mixture containing 5 to 12
percent fines (e.g., GW-CL, SP-ML)

I

Sstigfactory fill meterial shall be free from frozen lumps, refuse, stones or rocks
Larger than 3 inches in any dimension, or other meterial that might prevent proper
compaction or cause the completed fill or embankment to have insufficient bearing
capacity for the expected superimposed |oads.

3. Unsstisfactory Fill Material: Soil having insufficient strength or stability to
carry the loads thet will be superimposed on the completed fill without excessive
settiement or loss of stability; meterisl containing refuse, frozen lumps, large
rocks, debris, or other materiels that could ceuse the fill not to compact; and
crgenic soils (Pt, CH, OL).

&, Cohesive Materials: Soils clessified per ASTM D24B7 or ASTM D24B8 s GC, SC, ML, CL,
MH, CH, or meteriels classified ss GM or SM when their fine fraction (materisl
pessing & No. 40 sieve) hes & plesticity index of & or greater,

5. Cohesionless Materials: Scils clessified per ASTH C2487 or ASTM D24B8 as GW, GP, SW,
SP, and materisls classified as GM or SM when their fine function (materisl pessing
8 No. 40 sieve) is nonplastic or has & plesticity index less than &.

6. Modified Proctor Demsity: The maximum dry density achieved per ASTM D1557 when
testing » sample of materiasl representative of thet to be compacted in the field.
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7. Optimam Moisture Content: The moisture content ot which the Modified Proctor Density
is achieved.

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

9. Soils Engineer: The registered professional engineer (or designated representative)
who is responsible for evelusting the suitability of the soil end rock materisls
involved in the work, and for verifying the compliance of the soil related work to
tre requirements of the specificetions.

50. Rock: Seolid, homogenous, interlocking crystelline material with firmly cemented,
laminated, or folisted masses, or conglomergte deposits that cannot be removed
without systematic drilling and blasting, drilling end the use of expansion jecks or
festher wedges, or the use of backhoe-mounted pneumetic hole punchers or rock
breekers; slso sandstones, shales and large boulders, buried mesonry, or other
concrete masses (except sidewsiks and other pavements ond slabs) larger than 1/2
cubic yerd in volume.

1. Proof-Rolling: Applying test losds over the surface of & designated ares to locaete

anc permit the timely correction of deficiencies in subsurface soils that are likely
to adversely affect the performance of the disposal ceil.

1.2 References

The publications listed below form part of this specificetion. 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 requirements specified herein or the details
of the Construction Drawings, Work included in this specification shall conform to the applicable
provisions of these publicetions.

A, Appl icable Codes

% ASTHM (American Society for Testing and Materisls)

8. ASTM D1557: Test Methods for Moisture-Density Relstions of Soil end
Soil-Aggregate Mixtures using 10-pound Rammer and 18-inch Drop.

b. A" ¥ D24B7: Standerd Test Method for Classification of Soils for Engineering
Purposes.

& ASTM D24B8: Stendard Prectice for Description and ldentificstion of Soils
(Visual-Manual Procedure).

d. ASTM C33: Corcrete Aggregate
e. ASTM C150: Portland Cement
2. OSHA (Occupational Safety and Weslth Administretion)

.. OSHA Construction Industry Standards, Yitle 29, Code of Federal Regulstions,
Part 1926, Safety and Health Reguletions for Construction.

E. Kerr-Mehee Reference Documents

- Other industrial weste disposal cel! site cheracterizstion
Kerr-McGee Cushing Refinery Site

2. Phase | - Remedisl Investigetion Report
Kerr-McGee Cushing Refinery Site

8. Phase ' - Remedial Design
Cushing, Oklehome Refinery Site

1.3 Sawittels
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Excavation Safety Plan

wWhen regquired by the contract documents, an Excavation Safety Plan shall be submitted for
review and approval no less than 10 days before the scheduled date for start of excavation
operations. The plan shell indicate the systems, methods, snd techniques to be used to
ensure that excevation sidewalls will be properly gusrded to protect personnel, and existing
facilities and structures in the vicinity of the work.

Meter Control Plan

wWhen required by the contract documents, & Water Control Plan shall be submitted for review
endd approval no less than 10 days before the scheduled dste for the stert of earthwork
operations. The plan shall incdicete the methods and techniques to be used for control of
water (Loth surface runoff and grouncwater) during Work.

1.4 Gwmlity Assurence
- General
An inspection and testing agency will be retained by the Owner, or the Construction Manager
to perform field and laboratory testing snd soil evelustions to verify complisnce 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 shell not be construed as granting relief from the regquirements of these
specifications or the other contract documents.
B. Enrthwork
Earthwork shall be performed in accordance with Quelity Assurance and Qua! ity Control Plan
as contained in Phase | Remedial Design document for the Cushing, Oklehoms Refinery Site.
1.5 Site Conditions
A. Existing Geotechnical Conditions
Existing site geotechnical conditions have been investigated by Kerr-McGee. The reports
containing the findings, conclusions, and recommendations resulting from this investigetion
ere by this reference made o part of these specifications. The informetion contsined in
the reports shall not be construed as 8 gusraentee of the depth, extent, or cheracter of
materials actually present,
2.0  PRODUCTS
2.1  MNaterisls
A. Borrow
Borrow meterial shall meet the requirements specified herein for satisfactory fill
meterials.
B. Portisnd Coment
Portiand Cement shall be according to ASTK C150, Type 1 or 11,
c. Sardd
Sand shall be fine aggregste per ASTM (33,
2.2 Wixtures
A Lean Corcrete

A mixture containing 1 part (by volume) Portiand cement, 2 perts sand, snd water. The
anount of water shall be the minimum necessary to produce » mixture with a consistency
suitable for proper placement.
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3.0 EXEQuTION
31 Exasination
A. General

Before sterting work, thoroughly examine the site to escertain conditions under which the
work must be performed.

K. Existing Facilities to Remein

Teke protective measures to prevent existing facilities within the work area that are not
designated for removal from being dameged by the work.

C. Survey Moruments

Locate snd protect from damage survey monuments within the work ares. Properly relocate
or witness any monument that must be disturbed by the work. After completion of the work,
restore monument,

3.2  Preperstion
A. Preceding Work

Before start of earthwork covered by this specificetion, complete required preceding work
such as:

. 000.210.02050: Demolition
a 000.210.02110: Clearing And Grubbing
. 000.210.02115: Topsoil Removal, Stockpiling and Importing

8. Erosion and Siltation Control, Prevention, and Abetement

Before starting earthwork operstions on any particular ares of the project site, install
measures for the control, prevention, and sbatement of erosion and accumulation of silt for
that sres as required by the Construction Drawings and by Erosion Control Specification
000.210.02270.

C. Slope Stabilization

s Stabilize the sides of excavations and any other steeply sloped bank as necesssry 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 stabilization method employed shell comply with all pertinent requirements
of the OSHA Construction Industry Standards and all other applicable Federal, State,
and locel codes and regulations.

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 tie other contract
documents. Cerefully remove such systems in @ manner that will prevent subsidence
or other soil movement thet might damage any existing or newly constructed structure
or other facility.

D. Existing or Complete Utilities

Use carr in moving machinery and equipment over existing or newly installed pipes and
utilities during congtruction so s not to cause damage to completed work. Do not use
power-driven equipment to excavete closer than 2 feet from any existing utility or
structure. For work immediately adjacent to, or for excavation exposing an existing utility
or other structure, use manual or light equipment excavation methods until the obstruction
ie cleared. Support uncovered pipes and other existing work affected by the excavation
until they are properly supported by beckfill.

g, Structures and Surfaces
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Protect newly backfilled sreas snd adjacent structures, slopes, or grades from damage.
Repair and re-establish dameged grades and slopes. Protect existing streams, ditches, and
other stormwater facilities from silt accumulation and erosion.

3.3 Comstruction Layout

Unless otherwise stipulated elsewhere in the contract documents, the work covered by this
specification shall include the performance of calculetions, and the setting of marks and stakes
necessary to ensure that the work conforms to the required lines, grades, arx dimensions., Relate
such layout to the elevation datum, and control reference lines identified on the Construction
Drawings or e¢lsewhere in the contract documents.

3.4 Excevetion
A Genersl

. [ Remove soil, rock, and other materials as necessary to achieve the finished grades,
subgrades, or other (imits of excavation indicated. Utilize satisfactory meterials
resulting from excavation work in the construction of fills and for the replacement
of removed unsuitable materieals.

s Stockpile excavated satisfactory materials that are needed for construction of
required fills, or for replecement of unsuitables at locetions indicated on the
Construction Drawings or elsewhere in the contract documents.

3. After pit excavation is completed per Trested Waste Excevation Placement, snd
Compaction Specification 000.230.02220, recompact materisls that are to remain but
have been loosened or otherwise disturbed by the excavation operations, tc & firm,
stable condition, and to & density equal to or greater than the surrounding
undisturbed materiel.

B. Rock Excavation

1. Remove rock encountered in aress requiring excavation using mechanical methods (such
as ripping, wedging, or impact) 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 cley liner and cep as indicated in 3.7.

3.5  Ditches, Swsles and Charmels

Construct new arci modified ditches, sweles, and channels to conform with the lines, grades, snd
cross sections indicated on the Construction Drawings or otherwise required by the contract
documents. Trim and dress roots, stumps, rock, and other foreign materials exposed by the work
to conform with the reauired surface. Do not overexcavate. Backfill to grade any excessive
excevetion using either satisfactory meteriais thoroughly compacted to the densivy regui~>d for
fills or place stone or cobble to form an erosion resistant ditch lining.

3.6 Fills
A Genersl
Comstruct fills by placing and compacting setisfactory materials in successive, uniform,
horizontal lifts of not greeter than B inches loose thickness. Compact each Lift to the
specified density before placing materisls for the overlying lift.
B. ierge Rocks and Boulders

Rocks and boulders exceeding the maximum size allowed in satisfactory fill meterisl may be
incorporeiad into deep fills subject to the following size and depth limitations:
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Cerefully plece oversized rocks and boulders incorporsted into fills pursuant to this
provision so that no voids are created.

Compact ion
1 Compact materials pleved 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 sreas (such as slabs, pavements, foundations, and reilrosds) shall be
compacted to no less than 95 percent of Modified Proctor Density.

Adjust the moisture content as necessary to schieve @& condition suitable for
compaction, For cohesive materiais, the moisture content at the time of compaction

-

shall be within 2 percentage points of optimum,

~n

3.7 In Situ Liner and Clay Cap

A.

General

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

2 All clays used for disposal cell construction shall have a permeability of 10°* cw/ sec
or less at 95X standard product density and optimum moisture, & liguid limit of mo
less than twenty percent (20X), @ plestic limit no Less than 10 percent (10%), and
et least thirty percent (30X) of said scil shell pess & 200-mesh sieve,

3 Before placing the first layer of treated waste, scarify the surface of the bottom
of the disposal cell to a depth of no less than 12 inches snd then re-compact st

-

optimum moisture content or 2 to 3X less optimsm as approved by owner.

&, Objectionable sendstone on unsuitable liner materiel shall be removed and disposed
of as backfill or treated weste as necessery 2s approved by owner.

=g

1. Construct cap by placing sstisfactory clay in successive uniform horizontel |ifts of
not greater than 8 inches loose thickness. Compact each lift before placing clay for
the overlying lift. Clay shall be compacted to 95% Modified Proctor Density at
optimum mo:sture or 2 or 3X less of optimum es approved by Owner. Lifts shall be
added until cap thickness is 2 foot thick. Thickness shell be verified as indicated
in 3.7(0).

2 Cell cap shall be constructed to grade as shown on Construction Drawings and then all
shaerp breaks in grade shall be rounded to give 8 smooth appesrance. After rounding,
thickness of cell cap shall not be less than 3 foot, (2 cley and 12 inches cover
soil).

Verifiration

1. Clay liner depth shall be verified by boring with & 3% suger to & depth of § foot.
Borings shall be performed on a 100’ x 100’ grid over the entire cell liner as
excavation werrants. Boreh.les will be refilied 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 trested waste, 'n place and after finel clay cap
18 in place. The difference between the two elevations shell not be less then two
feet,
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3.8 Surface Drainege

Conduct excavation, fill, and backfill operations in such & manner and segquence thst proper
drainage is maintained at all times in and around the work eree. Promptly remove surface waters
that become impounded. Remove and replace with satisfactory meterials, or stabilize (by drying,
or by spproved mechanical or chemical amendment methods) materiels that become loosened due to
exposure to the elements. Waters that have become contamineted shall be handled ss stipuleted in
Treated Waste Excevation, Placement, and Compaction Specification 700.230.02220.

3.9  Soft or Yielding Subgrades

If an ares of soft or yielding subgrade is detected during the performence of Work prescribed by
this specification, report this condition immediately to the Construction Manager for determination
of appropriste corrective action.

3.10 Proof-Rolling

Proof-roll areas required on the construction drawings, or elsewhere in the contract documents,
to be proof-rolled with & 15 ton (minimum gross weight), pneumstic-tired rolier. Cover the
designated srees with & minimum of 2 passes using the roller. Where the width of the sres to be
proof-rolled is more than 25 percent of the length of the area, make the second pass of the roller
in @ direction perpendicular to that of the first pass. Proof-rolling operstions shall be
supervised by the Construction Manager or the designated representstive. Correct deficiencies
detected by proof-rolling in sccordance with the instructions of the Owner.

3.11 Finish Grading
Trim end finish-grade the surface of aress involved in work covered by this specification to
generally conform to the Construction Drewings. The resulting surface shell be reasonably smooth
and free of ruts, ridges, depressions, and other significant irregularities. Finish ditches so
that no ponding occurs. Leave sreas designated to be grassed in a condition suitable for
subsequent topsoiling, and seeding or sodding operations.
4.0 ATTACHMENTS

Not applicable

End of Specification
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DETAILS OF REVISIONS

This document has been revised as follows:

Revision
No. Date Description
A 3/3/9 Preliminary Issue
B L/18/94 Bid lssue
C 5724794 Construction lssue
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1.0 GEMERAL
1.1 Summary
A. Scope of Specification
This specification prescribes the excevation, bedding, backfilling, and compaction required
for installing underground piping, haul road culverts, and the passive groundwater drainage
system.
B. kelated Specificetions

The following specificetions prescribe items of related work:

. 000.210.02110: Clearing And Grubbing
® 000.210.02115: Topsoil Removel, Stockpiling and Importing
. 000.210.02270: Erosion Control
. 000.220.01000: General Requirements
i Terminology

The following terms ere defined as steted unless otherwise indicated:

R Satisfactory Clean Backfill/fill Meterisl - Soil classified per ASTM D24B7 or ASTM
D24B8 as one of the following:

grovel (GW, GP, GM, GC)

sand (SW, SP, SM, SC)

inorganic lean clay (CL)

inorganic silt (ML)

& grevel-silt, grevel-clay, sand-silt, sand-clay mixture containing 5 to 12
percent fines (2.g., GW-CL, SP-ML)

Satisfactory clean backfili/fill material 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 compaction, or cause the completed backfiil/fiil
to have insufficient bearing capacity for the expected superimposed |oads.

¥ Unsetisfactory Materisl - Soil or other material having insufficient strength or
stability to carry the loads that will be superimposed on the completed backfill
without excessive consolidetion or loss of stability; material containing refuse,
frozen lumps, large rocks, debris, ¢ other me.erials that could damage the pipe or
cause the backfill not to compact; e organic soils (Pt, OH, OL).

3. Select Backfill Material - Setisfactory backfill material containing no stones or
hard particles larger than 1/2 inch in eny dimension.

4. Cohesive Material - Soils clacsified per ASTM D24B7 or ASTM D24BB as GC, SC, ML, CL,
or materials classified ss GM or SM when their fine fraction (meterial passing No.
40 sieve) has a plasticity index of 4 or greater.

5. Rock - Solid homogenous interlocking crystalline materisl with firmly cemented,
laminsted, or folisted messes or conglomerate deposits, that cannot be removed
wWithout systemstic drilling end blasting, drilling and the use of expansion jacks or
feather wedges, or the use of backhoe-mounted pneumatic hole punchers or rock
breskers; also sandstone, shale and large boulders, buried masonry, or concrete other
than pavement exceeding 1/2 cubic yard in volume.

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

7. Unstable Subgrade - Materisl in the trench bottom thet lacks sufficient firmess to
meintain the aligrnment of the pipe, or to prevent joints in the pipe from separsting
during backfilling. This may be meterial that is otherwise setisfactory but has been
disturbed or is setursted with wster.
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8. Modified Proctor Density - The maximum dry density achieved per ASTM D1557 when
testing & semple of material representative of that to be compacted in the field.

9. Optimam Moisture Content - The amount of moisture requirement for maximum soil
density.

10. Relative Density - The degree of compactness of & free draining granular soil with
respect to the loosest and densest conditions of the soil as determined by ASTM D4253
and ASTM DAZ54.

5 A Soils Engineer - The registered professionai engineer (or designated representative)
who is responsible for evalueting the suitability of the seil and rock materisls
involved in the work, end for verifying the compliance of the soil related work with
the requirements of the specificetions.

12. Soil Classification Symbols - Where used in this specification, symbois for soil
classification (e.g., GW, SW, CH) shell be understood to be the soil clessification
group symbol based on the Unified Soil Classification System as determined per ASTM
D24B7 or ASTM D2488.

13. Topsoil - Dark-colored, fine-grained, silty, or sendy maeterial with & high content
of well-decomposed organic metter, representative of agriculturelly productive soils
in the vicinity, that is free from apprecisble quantities of hard clods, stiff clay,
gravel, brush, large roots, and other deleterious materials.

14. Pipe Embedment Zone - The ares of the trench in the immediate vicinity of the
installed pipe, including special foundations when required (see pipe bedding details
on the drawings), where specisl meterials and construction techniques are required
by this specification to ensure proper instslletion of the pipeline.

15. Load-bearing Subgrade - The soil lying beneath and up to 5 feet outside of the edge
of pavements and structures (either existing or to be constructed), and the soil
lying within such other limits of load-bearing subgrade as may be indiceted on the
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 and addendum in effect at the time of the project’s execution unless
noted otherwise. Ex ept as modified by the requirements specified herein or the deteails
of the drewings, ell Work included in this specification shall conform to the applicable
provisions of these publications.

1. ASTM (American Society for Testing and Meterisls)

8. ASTM C33: Stendard Specification for Concrete Aggregate

b. ASTM D1557: Test Methods for Moisture-Density Relations of Soil and
Soil-Aggregate Mixtures using 10-pound Rammer and 18-inch Drop.

£ ASTH D24B7: Stendard Test Method for Classification of Soils for Engineering
Purposes.

d. ASTM D24B8: Stercierd Prectice for Description and Identificetion of Soils
(Visual-Manuel Procedure).

e. ASTH DL253: Stendard Test Methods for maximum Index Density of Soils using a
Vibratory Table.

& ASTM D4254: Standerd Test Methods for Minimum Index Density of Soils and
Celculation of Relative Density.

8. ASTM D1682: Stenderd Test Methods for Tensil Strength and Elongetion of
Geotextile.
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h. ASTM D751: Stendard Test Methods for Puncture Strength of Geotextile.
i. COECWO2215: Stenderd Test Method for Pore Size of Geotextile.

). ASTM D1505: Stenderd Test Method for Density.

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

L. ASTM D638: Standerd Test Method for Flex Modules ond Tensile Strength.

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

n. ASTM D2B37: Standard Test Method for Mydrostatic Design Basis.

o. ASTM C76: Standard Specification for Reinforced Concrete Culvert, Storm
Drain and Sewer Pipe.

2, OSHA (Occupational Safety end Health Administration)

8. OSHA Constructions Industry Standards, Title 29, Code of Federal Regulations,
Part 1926, Sefety and Health Regulstions for Construction.

1.3 Submittels
' W Trenching Safety vlsn

when required by the contract documents, & trenching safety plan shell be submitted for
review and approvel no less than 10 days before the scheduled start dete for trenching.
The plan shall indicate the systems, methods, and technigues to be used to ensure that all
trench sidewslis will be properly guerded for the protection of personnel and existing
fecilities end structures in the vicinity of the work.

B. Water Control Plan

When required by the contract documents, & Water Control Plan shall be submitted for review
and approvel, nc less than 10 deys before the scheduled date for the start of earthwork
operations. The plan shell indicate the methods and technigues to be used for control of
water (both surface runoff and groundweter) during the work.

1.4 Quality Assurance

A testing and inspection agency will be retained by the Owner, or the Construction Manager to
perform field and laboratory testing end soil evalustions 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 end inspections shall not be
construed as granting relief from the requirements of these specifications or the other contract
documents.

1.5 Site Conditions
Existing site geotechnicel conditions have been investigated by Kerr-McGee. The report containing
the findings, conclusions and recommendations resulting from this investigation is by this
reference made » part of these specifications. A copy of the report is included in the contract
documents. The data contained in the report shal! not be construed as & guerantes of the depth,
extent, or character of materisls actually present.

2.0 PROXKTS

2.1 Meterisls

A, Granuler Bedding Materisl

Well-praded sand (S¥ or SW-SM), grevel (GW or Gw-GM), or menufactured sggregate containing
no particies larger than 1/2 inch, and free from roots, debris, or any other substance that
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would harm the pipe or might impeir the performance of the matcrial as bedding for the pipe.
b Plastic Merking Tepe

Plastic marking tape shall be acid end alkali-resistant polyethylene film, 6-inches wide
with minimm thickness of 0.004 of an inch. Tepe shall have & minimum strength of 1750 psi
lengthwise and 1500 psi crosswise. The tape shall be manufactured with integral wires, foil
backing or other means to enable detection by & metal detector when the tape is buried up
to 3 feet deep. The tape shall be of a type specificelly manufectured for marking and
loceting underground utilities. The metallic core of the tape shall be encesed in @
protective jacket or provided with other means to protect it from corrosion. Tape color
shall be as specified in Table 1 and shall bear 8 continuous printed inscription describing
the specific utility,

Table 1. Tepe Color

Red: Electric

Yellow: Gas, Oil, and Dangerous Meterisls

Orange: Telephone, Teiegraph, Television, Police, and Fire Communications
Blue:: Weter Systems

Green:: Sewer Systems

C High Density Polyethylene Pipe (NDPE)

The drain pipe system for the passive groundwater drainsge system shull be made of high
density polyethylene resin which meets the following reguirements:

1 The pipe supplied shall be high density, high molecular weight, polyethylene pipe.
The pipe shall conform to ASTM D3350 with minimm cell classification values 345434C.
ALl fitting supplied shall be made form polyethyleme resin which meets this
specification,

The HOPE pipe shall conform to minimum physicel property requirements Listed in Table
1

TABLE 1

NININUN PHYSICAL PROPERTY REQUIREMENTS

PEYSICAL PROPERTY TEST METHOD ACCEPTABLE MINIM»
TEST RESULTS
Density ASTM D1505 No less than 0.955 gms/com
Melt Index ASTM D1238 Condition E no greater than 0.15 gms/ 10
mninutes
Flex Modulus ASTM D638 110,000 psi < 160,000 psi
Tensile Strength ASTM DE3B 3,200 psi < 3 500 psi
Envirormental Stress Crack ASTM D1693 Cordition C < 5,000 hrs
Resistance
Hydrostatic Design Basis ASTH D2BY? 1,600 psi @ 23° C
3. The HOPE drain pipe shall be solid well pipe. The 0.D. shell be 6.625 inches, the

SOR shall be 26. WNo holes will be drilled in this pipe. The pipe shall be joined
by butt fusion.

b, The perforated HDPE pipe shall have an 0.D. of 6.625 inches, and the SDR shall be 26.
Three holes 120 degrees apart on 3/8 inch OD shall be drilled on & inch centers, The
pipe ghall be joined by butt fusion.
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D. Reinforced Concrete Pipe (RCP)

RCP shall be Class 111, wall B (Class V under railroads) except es otherwise noted
on the Construction Drawings and shall conform to the requirements of ASTM.

& Joint material for RCP shall be rubber gasket conforming to the reguirements of ASTM

“h3,
- Flared end sections shail be Class I.
E. Geotextile Fabric
The geotextile shall be of norwoven needle punched construction and consist of long

chain polymeric fibers composed of polypropylene, polyethylene or polyamide. The
fibers must be oriented into a multi-directional stabie 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 chemicsl trestment or costing which reduces
permeability and shall be inert to chemicals commonly found in soil.

- 3 The gectextile fabric shall conforw to the miniman physicel property reguirements
listed in Tebie 2.

TABLE 2

KINIMUM PHYSICAL PROPERTY REGUIREMENTS

PHYSICAL PROPERTY TEST METHOD ACCEPTABLE MINIMUM TEST RESULTS

Tensile Strength, wet ASTM D1682 120 lbs
Elongation, wet ASTM D1682 L0%
Coefficient of Weter Constant Heed (50 mm) 0.10 cm\sec I
Permeability
Puncture Strength ASTM D751 65 Lbs 1
Pore Size - EOS Corps of Engineers Cw-02215 40 (may sieve size)

U.S. Standard Sieve

3.0 EXECUTION
3.1 Preparstion

A. Preliminery Site Examination
Prior to excavating, thoroughly investigate the line of the proposed trench to sscertain
the existence arxi location of any underground structures or other items that might interfere
with the pipe installetion. Notify Owner or Site Manager of any obstructions that will
prevent instsllstion of the pipe or appurtenance es indicated on the drawings.

B. Construction Layout
Unless otherwise stipuleted elsewhere in the contract documents, the work covered by this
specification shall fnclude the performance of all calculstions, and the setting of sll
marks and stakes necessary to ensure that the work conforms to the required Lines, grades,
end dimensions.

c. Stripping and Stockpiling Topsoil
Strip topsoil in ereas to be excaveted and stockpile separstely from other excevated
materisls. Protect topsoil stockpiles from contamination during progress of the work until
their materials have been used in finish operations.

D. Erosion and Siltation Control, Prevention, and Abatement
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Before starting earthwork operations in any particular srea of the project site, install
meesures for the control, prevention, and abatement of erosion and siltation for that ares
es required by the drawings and by Erosion Control Specification 000.210.02270.

E. Trenching Safety

Before the start of trenching, plan for and assemble materiels and equipment required to
stabilize trench walls es necessary to ensure the safety of personnel working in the trench,
and to protect from demege existing facilities and structures in the vicinity of the work.
The systems, methods, and technigues used shall meet or exceed all spplicable reguirements
of the OSHA Construction Industry Standerds, ond sll other local, State, and Federal codes
and regulations,

3.2 Protection
A. Slope Stebilization

, Stabilize the sides of excavations as necessary to prevent slope failure or any other
earth movement which might injure personnel or damage existing buildings, structures,
or other fecilities in the vicinity of the work. The stabilizetion method employed
shall comply with all pertinent requirements of the OSHA Construction Industry
Standards, and all other applicable Federal, State, and local codes arxi regulations.

2. Remove sheeting, bracing, and shoring systems employed for s'ope stabilization as
the progress of the work eliminetes 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 soil
movement that might damage eny existing or newly constructed structure or other
facility.

B. Existing or Complete Utilities

Careful ly move machinery and equipment over existing or newly instelled pipes and utilities
during construction so as not to damage completed work. Do not use power-driven equipment
to excavate closer than 2 feet from sny existing utility or structure. For work immedistely
adjecent to, or for excavation exposing an existing utility or other structure, use manual
or light equipment excevating technigues. Start menual or light equipment excevation before
reaching the obstruction and continue until the obstruction is uncovered, or until clearance
for the new pipe or utility is ensured. Support uncovered pipes snd other existing work
affected by the excavetion until thcy are properly supported by backfill, Report
immecdistely to the construction manager any damage to existing utiiity lLines or other
subsurface facilities.

G, Structures and Surfaces

Protect newly backfilled areas and edjecent structures, slopes, or grades from damage .
Repair and re-establish damaged grades and slopes. Protect existing streams, ditches, and
other stormwater facilities from silt accumulation and erosion.

33 Control of Water
A, General

Prevent or control water flow into excavetions, or water accumilation in excavations, to
ensure that the bottoms and sides of ell excavetions remein in & firm and stable condition
throughout construction operations.

B. Surface Waters

Plan and conduct excavetion 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 runoff srowx and sway from the excavetion. Protect the
sides of excavetions from erosion and sloughing ceused by stormweter runoff. Promptly
remove stormweter accumulstions in excevetions. The systems and equipment for control of
surface water shall be of sufficient capacity to accommodate the runcff rete that can be
expected from the 2 year (50 percent anrwel chance) rainfall event, with no sirnifican:
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disruption of the construction schedule, or damage to existing features or facilities in
the vicinity of the work.

C. Grouncwater

when the bottom of the trench must be carried to an elevation below the groundwater
piezometric surface, or to such proximity to the piezometric surface that the excavation
bottom will become soft due to its being satursted by groundwater, take measures to lower
the piezometric surfece sufficiently to maintain the stability of the excevation bottom.
Design the groundwater control system using accepted professional methods of design and
engineering consistent with the best modern practice. The system shall include trenches
and sumps with pumps, well points, and such other equipment, appurtenances, and related
earthwork necessary to achieve the groundwater control needs of the work. (arefully design
and operate the system to avoid damage to existing structures and other iities in the
vicinity of the work.

D. Disposal of Removed Water

Convey water removed by the weter control systems to an existing stormwater drainage
facility with sufficient capacity to accommodate the flow rates involved without damage.

B System Removal

After completing construction operutions needing weter control, remove materials, equipment,
and other facilities used for that purpose, and clean up and restore affected areas as
required.

3.4 Excavation
A. General

Carefully excavate trerches to the minimum depths end 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 documents. In the pipe embedment zone, the trench sidewalls shall Le as
nearly verticel as practical. From "he top of the pipe embedment zone to the surface, the
trench sidewalls shall be either sloped sufficiently to prevent sloughing or ceve-in, or
shall be properly supported. Stockpile excaveted materials in an orderly menner @
sufficient distance from the trench sidewalls to avoid endangering the stability of the
bank .

8. Unstable Subgrade

When soft, yielding, or otherwise unstable soil conditions are encountered st the reguired
trench bottom elevation, over excevate the trench to & depth of no less than 12 inches below
the required pipe bottom elevation, snd backfill with grarulsr bedding meteris!l, If
conditions are so severe thet over excavating and backfilling will not achieve a stable
condition, notify the site meanager immediately so that approprigte corrective measures may
be identified,

c. Unyielding Subgrade

Whenever rock, stone, masonry, or other hard, unyielding material is encountered st or sbove
the required trench bottom elevetion, remove it to provide s clesrance of no less than &
inches below and nn each side of pipes and aessociated fittings, valves, and other
appurtenances. Backfill the overexcavated sres with granuler bedding meterisl.

D. Previous Excavations
In the event that the trench passes over a sewer or through any other previous excavation,
cereful ly compact the bottom of the trench to & density equal to or greater then thet of
the native soil wdjscent to the previous excavation. Perform this compaction carefully to
avoid demaging the previously installed fecility.

3.5 SBedding
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A For HDPE Piping

After the excavation reaches the required trench bottom elevation and any unsatisfactory
subgrade corndditions are corrected as specified, prepsre the bottom of the trench for
placement of the pipe by spreading in the trench a layer of (oose granular bedding material
(approximately 2 inches thick) to attein & level just above the required grade of the
outside bottom of the pipe. Carefully shape the surface of this layer of loose material
to ensure that uniform and continuous support is provided to the bottom guadrant of eech
pipe section slong ite entire length. In the prepared trem-h bottom, excavate small
depressions (bell holes) of the minimum size, if necessary, to aliow removing the pipe
harddling slings, to allow assembly of pipe joints, and to avoid the development of bearing
loads on the pipe bells or flanges.

B. for Haul Road Culverts

After the excavstion reaches the required trench bottom elevation and any ursetisfactory
subgrade conditions ere corrected as specified, prepare the bottom of the trench for
placement of the pipe by spreading in the trench & layer of loose granular bedding material
(approximately & inches thick) to attain a level just sbove 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 support is provided to the bottom quadrant of each
pipe section along its entire length. In the prepared trench bottom, excavete small
depressions (bell holes) of the minimum size, if necessary, to allow removing the pipe
handiing slings, to allow assembly of pipe joints, and to avoid the development of bearing
loads on the pipe bells or flanges.

3.6 Pipe Laying and Assembly

A. The type, class and size of pipe used shall be as shown on the Construction Drawings. The
pipe shall be laid and meintained to the required line and grade with the necessary fittings
and other appurtenances placed at the reguired locations. Installation shall commence at
the lowest point for each segment of the route.

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

£ The pipe shall be inspected for defects and cracks before being cerefully lowered into the
trench. Any defective, damaged or unsound pipe or any pipe that has had its grade 4isturbed
after laying shall be teken up and replaced. Open ends shall be protected with a stopper
to prevent earth or other meterials from entering the pipe during construction. The
interior of the pipe shall be free from dirt, excess water and cother foreign meterisls as
the pipe laying progresses, and left clean at the completion of the installation.

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

3.7  Grade Survey
Spot surveys will be made for flowline elevations for the pessive groundwater drainage system.
Surveyed elevation shots will be made st all change of grades in the drein collection system
(trench) and at 100 foot intervals along the drain pipe (WDPE). Surveyed elevations will be
ascceptable if they meet the following:

A. Trench - Elevations shall be no shallower than shown on the Construction Drawings but mey
be up to 0.5 foot over excevated.

B. HDPE - Elevations shall be as shown on plans & 0.1 foot,
3.8 Heunching
After placing the pipe and assembiing joints in accordance with the applicable system installetion

specifications, cerefully fill bell holes with bedding meterial and plece compact bedding material
under the sides of the pipe to the pipe spring line. Take care during placement and compection
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of this metarial to ensure sound support is develorad for the sides of the pipe while svoiding
either vertical or lsteral displacement of the pipe from its intended position. Place haunching
aree material and compact to the required density in uniform Lifts of not over 6 inches loose
thickness using menual or mechenicsl tamping technigues.

3.9 Initial Backfill

A. Place and compact clean select backfill from the spring line of the pipe to the top of the
pipe embedment zone in uniform horizontal Lifts of not over 6 inches loose thickness. Bring
up the level of backfill uniformly on opposite sides of the pipe slong the full length of
each pipe section. Take care not to damage the pipe or any protective costing 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 meteriais in the pipe haunch sree ard sides to ensure that adeguate
side support of the pipe is developed while avoiding any verticel or lateral displacement
of the pipe. For flexible type pipe, the material directly above the pipe in the pipe
embecment zone shall be only lightly compected to svoid distorting the pipe. Compacted
density requirements do not epply to meterisls in this eres directly over fiexible type
pipe.

3.10 Final Backfill

Plece and compact satisfactory clean beckfill material in 8 inch maximun loose thickness lifts to

restore the required finished surfece greade. During final backfill for plastic or other

non-ferrous pipelines, install plastic marking tape above the pipeline at 2 depth of 1 to 2 feet
below the reguired finished grade.
3.1 Compaction

A, Equipment

Compact bedading and backfill maeterials using vibratory or impact type compaction equipment

tuitable for use in confined areas, and operated st the frequency and amplitude recommended
by the equipment manufacturer for the type of meterial and lift thickness invoived in the

work.
B. Moisture Content
, At the time of compaction, the moisture content of the material shall be such that
the specified compacted density will be obtained and the completed backfill will be
ine firm and stable condition. Adjust the moisture content as necesssry to achieve
& condition suitable for compactions.
- For cohesive materisls, the moisture content &t the time of compaction shall be

within 2 percentage points of optimum.
c. Compacted Density
1. Pipe Embedment Zone

Compact bedding and backfill meterial placed in the pipe embedment zone compacted to
e density of nc less than 92 percent of Modified Proctor Density or, if &
free-draining granuler material, to a density of no less than 70 percent relative
density.

2. Final Backfill

a. Except in areas of load bearing subgrade, compact finel backfill composed of
satisfactory materiels from the originel trenching to & density equal to or
greater than that of the existing undicturbed material immedistely adjacent
to the trench. Wwhere the excaveted material is unsatisfactory for use as
backfill and, therefore, imported materisls are used, compact the backfill to
no less than 90 percent of Modified Proctor Density.

b. In areas of load beering subgrede, compsct final backfill materiels to e
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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 silowing for 6 inch overlaps. Place aggregate in Lifts to design depth.
Close geotextile fabric and cover by placing native soil over the closed drain.
3.13 Restoration and Clean Up
A. General
After completing backfiil placement and compection, restore vegetative cover and other
features, surfaces, and structures disturbed during the work, except as otherwise indicated.
Return restored festures and facilities to a condition equal or superior to that which
existed before the work begen.
B. Clean Up
Remove off the jobsite and properly dispose of surplus piping meterials, soils, temporary
structures, end other debris resulting from the work., Leave the site in & neat and clean

condition, ready to receive topscil, seeding, or whatever final surface treatment is
indicated.

4.0 ATTACHENTS

Not applicable,

End of Specification
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1.0 GENERAL
1.1 Summery
A. Scope of Specification

This specification prescribes the requirements for the construction of haul roads to the
lines, gredes, thickriesses, and cross sections shown on the Construction Drawings.

B. Related Specifications

The following specifications prescribe items of related work:

v 000.220.01000: General Requirements

. 000.210.02110: Clearing and Grubbing

. 000.210.02270: Erosion Control

. 000.210.02115: Topscil Removal, Stockpiling end Importing

1.2 References
The publications listed below form part of this specification. Each publication shall be the
letest revision and addendum in effect on the date this specification is issued for construction
uriless 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 asppliceble provisions
of these publicetions,
A. ASTM (American Society for Testing and Materials)

1. ASTM € 117  Stendard Test Method for Materisls Finer than Number 200 Sieve in
Mineral Aggregates by Washing

s ASTH C 131 Standard Test Method for Resistance to Degradation of Smell-Size Coarse
Aggregete by Abrasion and Impact in the Los Angeles Machine

3. ASTM C 136 Standard Method for Sieve Analysis of Fine and Coarse Aggregates

b. ASTM D 698  Test Methixis for Moisture-Density Relations of Soil and Soil-Aggregate
Mixtures using 5.5 pound Rammer and 12 inch Drop

S. ASTM D 1557 Test Methods for Moisture-Density Relstions of Soil and Soil-Aggregete
Wixtures using 10 pound Rammer and 18 inch Drop

6. ASTM D 1883 Stendard Test Method for CBR (California Bearing Ratio) nf Laboratory
Compacted Soils

9 ASTM D 4318 Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

8. ASTM E 329 Inspection and Testing Agencies for Concrete, Steel, and Bituminous
Materials as used in Construction

1.3 Submittals
A. Product Date

Betore delivery of materials, submit for approvel certified (aboratory test data for the
sggregates to be used in the work,

1. Gradation (ASTM C 136 and C 117)
2. Bearing retio (ASTM D 1883)

3. Atterbeg lLimits (ASTM D 4318)
4. Percent of wear (ASTM C 131)

8. Test Results

o —
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Submit results of the tests required during the performance of the work.
1.4  Guality Assurance

An inspection and testing agency may be retained by the owner to perform field and laboratory
testing and soil evaluations to verify complisnce cf the work with the requirements of this
specificetion, and to ensure the achievement of the intents and purposes of work, The performance
or iack of performance of such tests and inspections shali not be construed as granting relief from
the requirements of these specifications or the other contract documents.

2.0 PRODUCTS
Materials for sggregate bese shall consist of durable and sound crushed gravel, crushed stone, or slag.
They shall be free from organic matter, lumps of clay, clay coatings, or other objectionable matter; and

shall conform tc one of the following grades:

Percents by Weight Passing Sieves

Sieve: 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 40-7T0
No. 4 20-50 20-50 20-50
No. 10 15-40 15-40 15-40
Ho. 40 5-25 5-25 5-25
No. 200 0-10 0-10 0-10

The aggregate shall have a soaked California Bearing Retio of at least 80 percent when tested in
accordance with ASTM D 1883, and & perventage of wear (except siag) 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 pourds per cubic foot end shall consist of angular fragments reasonably uniform in
density and quality, and free from thin and elongeted pieces, dirt, and other objectionable meterials.
That portion of the material passing the No. 40 sieve shall heve a liguid Limit of no more than 25 and
@ plasticity index of not more than 5 when tested in accordance with ASTM D 4318,

3.0 EXECUTION

3.9 Preparation
Before placing the graded aggregete base course, clean the underlying subgrade cf all foreign
substances. Correct ruts and soft yielding spots that appear in the underlying course, areas
zhowing inadegquete compaction, and excessive deviations in the surface.

3.2 nspection
Exam > the surface of the areas on which the graded sggregate base is to be placed. The surface
sheil be smcath, 7irm, clean, and frost free. Correct conditions detrimental to proper and timely
completion of the work. Do not proceed until unsatisfactory conditions are corrected.

3.3  applicstion

A. Limitations on Application

Do not construct graded sggregete base course when weather conditions will detrimentelly
affect the guality of the base course,

B. Placing and Spreading

Place and spread the aggregate in layers of uniform thickness. When & compacted layer 6
inches or less in thickness is required, place material in a single layer. When ¢ compacted
tayer in excess of & inches is required, place material in lavers of equal thickness. Do
not exceed & inches or have less then 3 inches in thickness for any compected layer. Place
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layers so that when compacted, 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 andd compected layer to e depth of 1 to 2
inches immediately before the placement and spresding of materials for the subsequent
course. Maintain water content of the material during the placing period as reguired to
obtein 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 rourse.

e Compaction and Finishing

¥ Compact to & dry density of not less than 95 percent of maximum 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 et the edges of the
layers. On the final layer, the outside wheel of the roller shall cover equal parts
of the material and the shoulder. The roller shall run forwerd and backward along
the edge until the shoulder and coarse material are bound tcgether firmly. when the
sides heve been rolled, the rolling shali progress gradually toward the center,
paraliel with the centeriine of the roacwe;, uniformly lapping each preceding track
at lesst 18 inches and covering thoroughly the entire surfece 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 shead of the roller.

8 Compact inaccessible areas with smaller mechanical equipment or hand tampers. If the
mixture is excessively moistened by rain, serate it by means of blade graders, or
other approved equipment, until the moisture content of the mixture is satisfactory.
Finish the surface of the leyer by blading or rolling with s smooth rolier or a
combination thereof. The completed surface shall be firm, even, and true to line and
grade.

3.4 Field Quality Control
A. Smoothness Test

The surface of the completed sggregate base shall not deviate more than 1 inch from the
specified cross section. Correct deviations by loosening, adding, or removing material;
reshaping; watering; and compacting.

B. Thickness Test

The average thickness determined by computing the average of the depth measurement, shall
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 meesurements by making test holes, at
least 3 inches in diemeter, through the base course. Where base course deficiency is more
than 1/2 of an inch, correct by scarifying, sdding mixture of proper gradation, reblading,
orxi recompacting. 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 menner that
does not 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 material is invisible.
B. Cleaning

Remove all debris, rubbish, and excess material from the jobsite.

3.6 Protection and Maintensnce
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After construction of haul roads has been completed, protect and maintain the base throughout until
the project is complete. Maintenance shall include fixing washouts, regrading periodicaily, clean
up mud and debric that may fall. The haul rosds ere to receive water periodically for dust
suppression. Areas of sggregate bese course demaged by freezing, rainfall, or other weather
conditions shall be corrected to meet the specified requirements.

4.0 ATTACHMENTS

Not applicable,
End of Specification
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A Scope of Specificetion
This specification prescribes the requirements for the construction and maintenance of
erosion and sedimentation control facilities and the implementation of erosion control
practices as defined herein and indicated on the Construction Drawings.

8. Reloted Specifications

The following specifications prescribe ‘tems of relsted Work:

. 000.210.02110: Clearing And Grubbing
" 000.210.02200: Earthwork

. 000.220.01000: Genersl Reguirements
. 000.220.02900: Landscape Development

Coordinate Work prescribed by this specification with Work prescribed by the sbove listed
specificetions.

c. Terwirology
: Construction Sequence Scnedule: An orderly listing and time frame for a'l
land-disturbing ectivities along with the planned erosion and sediment control
measures to be corstructed end mesinteined for the durstion of those ectivities.

s Level Spreader: An erosion control festure constructed st the end of & diversion
ditch to spread the concentrated flow end slow the erosive velocity,

3. Check Dams: Smell drainageway flow retarder, usuelly of stone, constructed in swales
and channels to slow the stormwater flow end reduce erosion until permanent
stabilizetion measures are in place.

&. Straw Bail Dike: Flow retarder, made of o continuous Line of staked in place straw
bales. 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
latest revision and addendum in effect on the date this specificution 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 specificetion shell conform to the applicable provisions
of these publicetions.
R AMASHTO (American Associstion of State Nighwey and Transportation Officials)

1. AMSHTO 1194 vetermination of Organic Matter in Soils by Wet Combustion

B. ASTH (American Society for Testing and Meterisls)

1. ASTM D168B2 Ultreviolet Stability, Tensiie Strength, and Grab Elongetion of
Geotextile Fabric

2. ASTM D751 Diaphragm Bursting Strength, and Tension Test of Geotextile Fabric
c. Corps of Engineers Guide

Specification Number CWO2215 - equivalent opening size of gectextile fabric - #100
sieve miniman, #0 sieve maximum,

1.3 Sutmittals

Contractor shall submit the following to the construction manager for approval , when reguested:

CIVIL ENGINEERING
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A, Construction sequence schedule is required for projects with land-disturbing ectivities of
one Or more acres,

8. Certification from gress seed supplier indicating seed purity, germinmation, and weed
presence in percent.

. Manufacturers label from silt fence fabric, and mulch netting, indiceting product name and
manufacturer.,

2.0  PRODUCTS

2.1  Topseoil

Topsoil shall be natural, friable, fertile, fine, loamy soil and generslly representative of
agriculturelly productive soil in the vicinity of the jobsite. Topsoil shall be free from subscil
and objectionable material that would hinder plant growth or maintenance and shall not contain more
than 5 percent by volume of stones, or other foreign objects Larger then 1 inch in any dimension.

2.2 Mechanical Mulches

A. Woven jute netting, with approximetely 1 inch square openings, shall be as manufactured by
Sulliven Industries, Ludlow Manufecturing Co., or approved equal.

B. Gravel or crusher-run stone.
2.3  Organic Mulches

A. Strew from oats, wheat, bariey, or rye. B.Hey from pangola, alfelfa, bermuds, or prairie
grass.

2.4 Fertilizer

Fertilizer shall be uniform in composition, free-flowing, and suitable for application with
apr.roved equipment. Deliver to the site in bags or other convenient containers, each fully
labeled, including the following information:

Name and address of manufacturer.

Name brand or trademark.

Number of net pounds or ready mixed material in the package.
Chemical composition or snalysis and guarantee of anelysis.

Use of liquid fertilizer is subject to the approvel of the construction manager prior to its use.
2.5 Lime
Lime shall be ground limestone containing no less than 85 percent of totel carbonstes and ground
to such fineness that 50 percent will pass through a #100 sieve and 0 percent will pass through
& #20 sieve.
2.6 Silt Ferce

The fabric material shall contain stabilizers end inhibitors to meke the fibers resistant to
deteriorstion due to exposure to ultraviolet Light and hest.

2.7 Erosion Control Metting
Erosion control metting can be used in conjunction with seeding and temporary erosior control and
shall be approved by the owner prior to instaliation. The matting shall be & machine produced matt
of curled and barbed Aspen wood excelsior or eguel. Fiber shall be evenly distributed through a
photodegradsble plastic mesh without the inclusion of chemical additives.
3.0 ExECUTION

sqhmtc and conduct conetruction operstions in such & manner and sequence that erosion on the project
site is minimized. Coordinate the installation of temporary erosion control festures with the

CIVIL ENGIMEERING
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construction of the permanent erosion control festures to the extent necessary to ensure effective and
continuous control of erosion throughout the pericd of work.

31 Construction Access

The construction entrances, site access roads, and temporary construction parking areas shall be
stabilized with crusher-run stone. These items shell be installed and maintained by Contractor
for the duration of the Work,

3.2 Sediment Pord, Traps and Principle Storm Water Detention Rasins

These facilities, 2s indicated on the drewings, 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.
3.4 Gust Control

Contractor shall meke every effort to control dust for the duration of the Work. This effort shal!
include minimizing the ares of disturbed soil exposed at any one time, and installing temporary
or permanent surface stabilization messures immediately efter conmpleting a land grading unit of
the overall Work. For disturbed areas not subject to traffic, temporsry or permanent vegetation
shell be instelled according to the drawings. For other arees subject to traffic, dust contre
measures shall include mulching, sprinkling weter, spraying adhesive or celcium chloride end
surface roughening by tillage. The measures implemented shell be maintained until all di  curbed
areas have been stabilized with vegetation.

3.9 Temporary snd Permanent Vegetstive Cover Seeding

Protective cover for areas disturbed by the grading operetion shall be established within 30 days
after completion of a unit of the work.

A. Permanent grass mixtures of seed, fertilizer and lime shall be placed s specified.
Permanent seed mixtures shall be placod in gquentities as shown in the table below or as
recommended by the Payne County Extension Agent.

PLANT PER ACRE PER 1000 SO FY. PLANTING DATE DEPTH OF SEEDING
Bermuda Grass 10 ibs 0.25 Lbs &/1 - B/15 0-1/2 Inch
Bluestream 40 Lbs 0.90 Lbs 9/1 - 11 0-1/2 inch
Lovegrass S Lbs 0.10 Lbs &/1 - 6/30 0-1/2 Inch

B. Temporary grass mixtures shall be placed in the guantities as shown below.

PLANT PER ACRE PER 1000 SO FT. PLANTING DATE DEPTH OF SEEDING
Annual Ryegrass 40 Lbs 0.9 Lbs 9715 - 1/ 174 Inch
Elbon Rye 2 Bu 3.0 Lbs 8/15 - 11/30 2 Inches
wheat 2 Bu 3.0 Lbs 8715 - 11/30 2 Inches
Dats 3 b 2.5 Lbs 8715 - 11/30 2 Inches
Sorghum 60 Lbs 1.4 Lbs 371 - 9/1% 2 Inches
Sudan Gress 40 Lbs 9.0 Lbs &/ - 9/15 2 Inches
3.6 ulching

Surface mulch, orgenic or mechanicel, shall be placed along with or immedietely sfter the grass
seed, fertilizer, and lime has been put in plece. Refer to the drewings for sress to be mulched,
the proper material, and installstion methods to be used. Follow manufecturer’s recommendations
for enchoring netting or metting.

3.7  Riprap

CIVIL ENGIMEERING
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Riprap, when required, shall be as shown on the Construction Drawings.

3.8 Temporary Inlet Protection
Temporary sediment-trapping construction for inlet protection shal! be incorporated as shown on
the Construction Drawings at the same time es the storm drain piping instailetion, until the
drainage area is permanently stabilized with vegetation or paved surfacing.

3.9 Temporery Straw Bele Dikes
Temporary straw bale dikes, if required, shall be installed ss indicated on the Construction
Drawings.

3.10 Silt Fence
Silt fencing shall be erected where stipulated by specifications.

3.11 Surfecing Of Slopes
The surface of slopes shall be left rough textured or scarified prior to topsoil placement.

3.12 TYopsoil Replocement
Replacement of topsoil is required in all areas to be gressed. Yopsoil that is placed on slopes
shall be left rough textured or scerified prior to the placement of gress seed mixture.

3.13 Raintenance
All sediment and erosion control facilities shell be checked after each rainfall and maintained,
as required, in order for them to continue to perform efficiently.

ATTACHMENTS

Not applicable

End of Specification
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1.0 GEMERAL
1.1 Sussary

A, Scope of Specification
This specification prescribes the general reguirements for specifications. These genersl
requirements are complementery to general conditions of the Contract contained in the RFQ
(Request for Quotation) and ere not intended to duplicete or contradict the General
Corgitions, Contradictions shall be brought to the attention of the Owner.

B. Terminology

Terminology is covered in the General Conditions; edditions are as follows, and apply
wherever such terms are used:

1. Engineer: Engineering Division of Fluor Deniel Williams Brothers.

&. Construction Manager (Agent): Kerr McGee,

3. Contractor: Appropriste individusl, pertnership, company, or corporation as
establ ished by work assignments set forth by the Owner as Construction Manager, and
becomes contractuslly obligeted to Agent end Owner.

4. Trage: Workmen or Mechanics with specisl skills, or firms thet hire them, as
applicable.

5. Any: The term “any" in the Contract Documents shall be interpreted as “any and ell"
whenever more than 1 item would be applicable for completion of the Work of the
Project; for example, “any other genersl expenses."

6. Shop Drawings: Drawings, diagrams, schedules, and other date specifically prepared
for the work by the Contractor to illustrate some portion of the work.

7. Product Date: Illustrations, stenderds, schedules, performance charts, instructions,
brochures, disgrams, and cther information furnished by the Contractor to illustrate
& meterial, product, or system for some portion of the work.

8. Samples: Physical examples which illustrate materials, equipment, or workmanship,
end establish standards by which the work will be judged.

1.2 References
The publications listed below form pert of this specificetion. Each publicetion shall be the
latest revision and addendum in effect on the date this specificetion 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 ACl (American Concrete Institute)
B. AISC (American Institute of Steel Construction)
c. AIS] (American Iron and Steel Institute)
D. ARCE (Rir Moving & Conditioning Associstion, Inc.)
K. ANS! (American Nations| Standerds Institute)
Va AREA (American Reilrosd Engineering Associstion)
G. Applicable State Department of Nighways Specificstion
M. ASSKTO (Americen Associstion of Stete Nighwey snd Tramsportrtion Officisls)

1. ASTH (Americen Society for Testing and Meterisls)
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4. A1 (American Wood Institute)

K. AR (American Wood Preservers Buresu)

L. AWS (American Melding Society)

M. ANA (American Mater Works Associastion)

M. A0CA (Building Official Code Administration)

0. CBM (Certified Bellast Marwfacturers)

P. CRS! (Concrete Reinforcing Steel !nstitute)

Q. CSI (Comstruction Specificetions Institute)

K. ETL (Electric Testing Laborstories)

$. M (Fectory Mutual)

¥. F$ (Federsl Specifications)

u. IPCEA (Insulated Power Cable Engineers Associstion)

¥, MSHA (Wine Safety and Neslth Adwinistration)

w. HCBC (Worth Caroline Building Code)

K. NEC (Metional Electric Code)

Y. NEMA (Mational Electric Renufacturers Associstion)

. NFPA (Netionel Fire Protection Associstion Codes)

AA.  MRMCA (Nstionsl Ready Nized Concrete Associstion)

BE. OSHA (Occupetionsl Sefety and Nealth Adwinistration Stenderds)

CC.  PCA (Precast Concrete Institute)

Do. SBC (Standerd Bilding Code)

EE. S0! (Steel Deck Institute)

FF. $J1 (Steel Joist Institute)

GG SMACNA (Sheet Metal and Air Conditioning Contractors Netional Association)

HH. SSPC (Steel Structures Painting Council Specifications)

1. UBC (Universal Building Code)

dd. UL (Underwriters Laborstories)

K. U.S. Department of Commerce, Buresu of Sterderds for Lusber
1.3  System Description

The intent of the contract documents is to inciude the items necessary for the proper execution
and completion of the work.,

A The contract documents are complementary, and what is reguired by any one shall be as
binding as if reguired by ell.
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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 ressonably 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
specificetions and Construction Drewings in sccordence with such recognized meanings.

€. Where custom built equipment is specified, ond an independent testing laboratory label or
Llisting is not applicable to the completed product, components used in the construction and
sssembly of such equipment must be labeled or listed by an independent testing leboratory
acceptabie to the locel governing suthorities, where such label or listing is applicable
to the components, These lsbels shell be securely affixed to the components in &
conspicuous location.

& The Mechanical and Electrical Drawings are diagrammatic, intending to show general locations
and arrangements of piping, wiring, equipment, end specialties and not necessarily showing
the required offeets, connections, or appurtensnces. Accurately lay out work in cooperation
with other trades to avoid conflicts and to obtain & neat and workmanlike installation which
will afford maximun practicel sccessibility for operstion, meintenance, and headroom.

&. Drawing scale is selected for convenience in presentation and not for establishment of
dimensions.

5 Use drawing dimensions for performence of work.

2. verify actus! dimensions st the site to determine thet sufficient space exists and
that no interference will be ceused.

1.4 Submittels
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 Drawings
bearing the stamp of approvel of the authorities having jurisdiction shall be submitted to
the Construction Manager prior to starting the Work.

8. Record Documerts and Sanples

The Construction Manager shall meintein et the site one record copy of oll Construction
Drawings, specifications, addenda, change orders, and other modifications, in good order
and marked currently to record sll changes made during construction; and shal. meintain at
the site reviewed shop drawings, product data, arnd samples. These shell be available to
the Engineer and shal! be delivered for the Owner upon completion of the work.

c. Shop drawings, product deta, and samples shall comply with individual specification section
requirements and 8s folliows:

Shop drawings shell be one reproducible sepia for return with resmarks noved.
2. Product date shall be submitted in & quantity of 6 copies.

5. Submit samples in 2 quantity of 3; one to be retain-4 by “he Architect/Engineer, one
to be reteined at the construction site, and one tu be returned by the Engineer to
the originator after approval.

4. Approvel indicetes conformance to contact documents (not pertormance, code
compliance, dimensions, or quentities) and does not constitute epproval to vary from
contract documents. Resubmit disapproved shop drowings, product dete, and samples
for spproval in same manner as for first submittsl.

5. No portion of the work requiring shop drewings, pi aduct dete or sample approval shall
be sterted until Engineer approval is obtained in writing.
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2.0 PRODUCTS
TN General
A Substitution for items described in the contract documents will be as follows:

1. Where "Approved Substitute” is omitted for the item, product, material, system, or
equipment, provide exactly as specified. WNo substitution will be considered or
approved,

- A Wher: “Approved Substitute® is included for an item, product, material, system, or
equipment, substitution may be submitted for approval. Proposed substitution shall
be:

8. Accompanied by certified dats.
b. Available in quantity sufficient to prevent delay of the work.

£ Provided in same range of colors, textures, geges, dimensions, capacities,
functions, types, and finishes.

d. Equal to specified item in strength, durability, efficiency, serviceability,
ease, and cost of meintenance.

€. Compatible with design without design modifications by the Engineer or
additional cost.
3.0 EXECUT TON
3.1 Field Guslity Cantrol

A Workmanship contemplated under this work shall be first class in every respect. Finishes
shall be free from imperfections not in conformity with first-cless work.

LB factory sssemblies shail conform to the first-class standards of the trades concerned.

. Defective materials shall not be built in and, if built in, shall be removed at the
Contractor’s expense. Where, in the opinion of the Construction Maneger or Owner, doubt
exiets a8 to the quelity or effectiveness of the work, the work shall be reinstalled as
directed.

3.2  Daily Cleanyp

A Meintain the premices and Project site in a reasonsble nest and orderly condition, free from
accumuletions of waste materials and rubbish during the entire construction period.

B. Remove crates, cartons, trash and flanmable weste meterisls from the work aress by the end
of each working day.

L. Do not dispose of trash or debris by burning on Project site.

D. Clean and leave free from rubbish, construction debris, and dirt; cet electrical closets,
pipe and duct shafts, cheses, furred spsces and similar space: which sre genersily
untinished, roof drains and roof sress.

E. Clean and restore any finished surface which is defaced in any wa .

F. Frovide and maintain runner strips of nonstaining kreft building paper on finished floors.

&0 ATTACHENTS
Not applicsble

End of Specification
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1.0 GEMERAL
1.1 Sussary

A Scope of Specification

1. work includes permits, licenses, labor, materials, equipment, tramsportstion and
services necessary to furnish end install vegetative cover., Prepare soil and related
elements s specified. Such Work includes but is not iwited to the following:

8. Placing, mixing, and testing topsoi!, amendments, and fertilizers.
b. Planting vegetstive cover as specified.
Lo Maintaining vegetative cover for period specified herein.
B. Reloted Specification
The following specifications prescribe items of related work:

. 000.220.01000: Genersal Reguirements
. 000.210.02270: Erosion Control
. 000.210.02115: Topsoil Removel, Stockpiling end Importing

P Submit 1-year warranty for materials and workmanship on prescribed forms as required
by Contract Documents. Coordinete demonstrations and trial runs of equipment for
Owner and complete such demonstrations before fine! acceptance.

B whenever required by the specificetions, or whenever called for the Owner the
Contractor shall furnish for review full information concerning the materisls to be
used in the work. Semples of meterials shall be submitted for review when so
directed. Mechinery, equipment, meterials, and articles installed or used without
such review shall be at the risk of subsequent rejection.

8. Operation Marusls

Submit bound operetion manuels for items of equipment for which the manufacturer has printed
instructions. Manusls shall be assembled and submitted as indicated for meintenance menusls
or mey 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 menuals above.

D. Substitution

If it is desired to use materials or products of manufecturer’s names different from those
specified, the perty requesting the substitution shal| make written applicetion as described
herein. The burden of proving the equality of the proposed substitution rests on the party
meking the request. To be acceptable, the proposed substitution shall meet or exceed
expressed requirements of Contract Documents and shall be submitted upon the geners!
contractor’s letterhead.

Request for substitutions shall be submitted to the Owner &t the earliest date possible in
order to efford him ampie time to process the request. Raquests for substitution shell be
sccompanied by such technicsl dete as the party meking the request desires to submit. The
Owner will consider reports from reputable independent testing laboretories, verified
expericnce records from previous users, and other written information velid under the
circumstances. Reguests for substitution shell completely and clearly indicate in what

ARCHI TECTURAL
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respects the materials or products differ Yrom those indicated and from those in the
contract documents. Reguests for substitution shall be accompenied by the manu‘acturer’s
printed recommundations clearly describing the installation, use end care, as applicable,
of the proposed substitutions.

Requests for substiturions shell be accompanied by & complete schedule of changes in
Contrect Documents, if any, which must be made to permit the use of the proposed
substitution. If a proposed substitution is approved by the Owner, an addendum shal! be
issued to General Contractor. Unless substitutions are received and approved as described
above, the Contractor shall be responsible for furnishing materisls and products in strict
l sccordance with Contract Documents, with the following exception:

Exception: In the event that specified item cannot be delivered to the jobsite and
incorporated 1nto the work at such times and in such gquantities as to ceuse no deley, then
the contractor may request & substitution. If the substitution provides @ cost savings,
the contractor will be adjusted by change order with Owner receiving the benefit of the net
savings.

1.3 Quel ity Assurance
A. Work Schedule

Provide for reviex by the Owner proposed schedule for Work on sres by area, operstion by
operstions basis, including beginning and completion dates., Submit revised schedules if
progress of work must be adjusted.

B. Gusrantee, Periodic Inspections, and Replacements

1

! Vegetative Cover Guarantee

One year During this guarantee period, the Contractor shall replant at no
saditional cost, those aress thet show a poor stand of vegetative cover with the same
meterials as originelly specified, Replacement made within & months after the
beginning of the gusrantee period shall not extend the gusrentee period of this
planting; those replacements mede 6 months or more after the beginning of the
guarantee period shall be maintained and gusranteed for & period of 6 months from the
time of the replascement.

2. Maintenance Period

The maintenance period for vepetative cover and related materials shall be as noted
in Phase | Remedial Design Document drawings The Contractor shall adhere to
i specified note as indiceted.
|

=

Inspections of Meintenance

& During gusrantee period, the Owner shell make periodic visits to site
(especially during times of unusuelly severe westher conditions) to inspect
vegetative cover installed end guaranteed by Contractor

b. If insufficient maintenance or other dameging condition continues, the Owner
may regquest that the Contractor inspect site and make their determination of
situation at Contractor’s expense.

8. If Owner concurs with the Contractor sfter inspection, Owner may then file
wiritten no!:c’e' with the Contractor, that unless proper maintenance or other
necessary work has been completed by & reasonable given date, and sustained
thereafter, the terms of vegetative guerantee will become null arnd void for
ell or steted portions of Work; and 8 new guarentee period shall be
establ ished

d. Materiels Specified es Reguiring Approval: Secure representetive somple(s)
end arrange frr the Owner to inspect; if disapproved, resubmit sdditionsl
saplels) until approved, keep approved sample for reference unti! nesr end
of project before Incorporsting 1t in work., Sample spproval does not ensure
approvel of material installed,
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e. Replacement: Make the replecements reguired under the gusrantec at no cost
to Owner, Make replecements during esriiest favorable weather arvd season
following originel specificetions, unless directed otherwise by the Owner.

f. Setisfaction of Guarentee: Near end of guarentee period, the Owner shall
determine whether vegetative covers are in satisfactory condition. wWhen all
are scceptable, Contractor shall be notified and shall be eligible for final

payment .
c. Iintent of Contract Documents

%s The intent of Contract Documents is to include items necessary for the proper
execution and completion of Work. Contract Documents sre complementary, and what is
required by one shail be as binding as though required by all. Work not covered in
the specificetions and Construction Drawings shall not be required, unless it is
consistent with them and is reasonebiy inferable from them as being necessary to
produce the intended results.

2. Deteiled Construction Drawings shall iske precedence over small scale drawings,. In
case of discrepency, either in the figures, in the Construction Drewings or in the
specifications, the matter shall Le promptly submitted to the Owner, who will
promptiy meke & dJetermination in writing., Adjustment by the Contractor without this
determination shall be &t his own risk and expense.

0. Drawings
i work shall conform to the Construction Drawings, all of which form & part of these
specifications.
2. In the event there are changes in the Construction Drawings or specifications,

Contractor shell be notified by the Owner. The Contractor shall then confirm receipt
of this change in writing for the Owner,

k. Finel Approval

when approval of meterials, procedures, and final appearance is required, the responsibility
of clerification and performance rests on the Owner.

1.4  Product Delivery and Handl ing
A Delivery
Deliver materials and products in the menufacturer’s origine . (s ed packaging.
Clesrly identify each package with contents and the menufactur. ¢ neme and address.
Make deliveries in sufficient time to prevent construction dela .

- Notify the Owner in advence when the materisl is 2o be delivered an. t'¢ manner of
shipment,

5. Furnish with meteriel an itemized list of the actusl guantity and sizes.

8. Storage and Kardi ing

Store and hand'¢ materisls and products in the menufacturer’'s original, unopened
pecksges, and in & way to prevent damege caused by vandalism, westher, or work
performed under this specification or by other trades.

2. The Owner shall provide suitable protection for meterial and equipment on the site
and shall maintein storage space in & safe ard orderly condition. Owner assumes no
Liability for (oss or demege to materisls or equipment due to improper storage, lack
of protection from the elements, or from other cause. Flanmable materials shall be
enclosed in safe UL and NFPA approved containers.

1.3 Site Conditions

A. Protective Devices
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Provide barricades, lights, signs, and similar devices necessery to protect public from
dangerous corditions resulting from work, and to protect work from trespass.
8. Outdoor Toilet Fecilities
Provide portable unit for workers, or make other approved arrangements.
A vater and Electricity
The Owner has the responsibility to coordinate with Contractor to ensure and maintain an
adequate supply of water and electricity reguired for the job.
D. Preservation of Existing Vegetstion

The Contractor shel! preserve and protect existing vegetation such es trees, shrubs, end
gress on or adjescent to the site unless otherwise specified by the Owner. The Contractor
shall be responsible for uneuthorized cutting or dameging of trees and shrubs, including
damage due to careless operstion of equipment, stockpiling of materials, or tracking on
gress ares by equipment.

2.0  materisls

A.

Topsoil
1. Source of Topsoil

Offsite Locetions: Use well-drained sites not previously stripped.
2. Characteristics

Netural, frisble, fertile, fine, loamy soil representative of topsoils in jobsite
vicinity, and that produce heavy growth.

3. Cleanliness
Free from subsoil, objectionable weeds, litter, sods, stiff clay, stones larger than
1 inch in diameter, stumps, roots, trash, toxic substances, or any matter harmful to
plant growth or s hindrance to installetion or maintenance.
h. Hydrogen lon Content
The pH range appropriste for plant meterials specified; general range 5.5 to 6.5.
5. Conditions
Not frozen or muddy when delivered or spread.
6. Depth

Depth of topsoil shell depend on depth required to fine grade, site to finish grade
but in no cese less than & inches,

$oil Canvlitioning Raterisis
@ Aluminum Sulfate

Unadul tersted, in manufacturer’s originel, unopened conteiner, labeled with analysis
and net weight. Use to acidify soil (lower pH).

2. Limestone
Rew, ground agricultural limestone, conteining at least 90 percent calcium carbonate;

90 percent shall pess No. 10 sieve and 50 percent shall pass No. 50 sieve. Use to
decrease scidity of soil (raise pH).
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3. Feat

Domestic or imported meterial 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.

e Commercial Fertilizers

Conforming to applicuble Federal and State laws; uniform in composition, dry, free-flowing,
and delivered to site in original, unopened containers, each besring manufacturer’s
puaranteed eanalysis. Minimum anelysis of complete 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 regulstions of Oklahome Department of Agriculture; each type
individually bagged or packaped and tegged to show name, net weight, origin,
snelysis, and Lot rumber.

2. Seed Mixture

The seed mixture shall be as recommended by the Suil Survey of Payne County, Oklahoma
anc as stipulated in Erosion Control Specification 000.210.02220.

E. Sod

Socd shell contain ot least 85 percent permanent grass suitable to the climate in which it
is to be placed; not more than 15 percent nursing gress; not more than 10 percent weed and
udesirable gresses, and shall be of good texture, free from obnoxious roots, stones, and
foreign meterials. 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 yeer old growth of permenent and desirable
grasses, indigenous to general locstion of the project site. The sod shall be virtually
free from weeds and undesirable gresses.

3.0 EXECUTION

31 Subgrade Preperation

Before the placement of topsoil, objectionable material shall be removed from the subgrade to &
depth of not less than 12 inches; this reguirement includes fill embankments.

X2  Imstellstion
e Vepetative Cover
8. Topsoil Spreading

Spread topsoil on newly greded sreas rot occupied by pavement, structures, bedding
plants, ground cover, or other construction. The topsoil shall be taken from the
stockpiles and spread in 4 inch layers unless otherwise noted on the plans. The
topscil shall be graded smoothiy to the proper elevations and left in & condition
suitable for seeding operations.

b. Seed Bed Preparstion

After the areas to be seeded have been brought to the proper grades, the sreas shall
be thoroughly tilled to & depth of st least 3 inches by disking, herrowing, or other
approved methods., If & crust is formed over the prepered surfece as & result of »
rain, the surfece shall agein be mede suitable for planting.
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. Fertilizer

. 1,000 Ibs/acre on flat ereas

- B850 lbs/scre on sioped sreas
. Lime

» 3,000 \bs/ecre on flat eareas

- 3,500 (bs/acre on sloped srees

c. Fertilizer Distribution

Fertilizer shell be distributed uniformly on aress to be fertilized and shall be
incorporated into the soil tc a depth of at least 3 inches by disking, harrowing, or
other approved methods. The incorporation of fertilizer may be a part of the tillage
operation specified above.

d. Lime Distribution

Lime shall be distributed uniformly on aress to be fertilized at the rate of [

1 tons to 1 acre and shall be incorporsted in the soil to & depth of 3
inches by disking, harrowing, or other approved methods, immediately following or
simulteneously with the incorporation of the fertilizing or seeding.

e. Planting

No seed shall be sown during high winds or until the surface is in proper condition
and suitable for working. Smell grass seeds shail be properly mixed and sown in &
mixture by & method approved by Lendscape Architect to ensure uniform distribution
over the area. Immedistely after sowing small grass seed, the aree shall be rolled
with an approved form of handroller so the soil about the seed is compacted.

(&5) Hydro-Seeding: Hydro-seeding may be used provided proper seed bed preparation
has been completed. Mix and spply seed, mulch, fertilizer, and water using
standard methods.

f. Mulching

Mulch es required to prevent erosion and to retain moisture for seed germination and
growth during summer months. Apply mulch st e rate of 2 tons per acre. Use
sufficient amount of binding material to held mulch in place.

Field uslity Control
A. Punch List Inspection(s)

After work has been substantially completed, the Contractor shall notify the Owner that Work
is ready for punchlist inspection. The Ouner, within reasonable time, shall check work snd
prepare punch list stating observed deficiencies of work that need correction before
acceptance of work inspection. Punchlist is for Contractor’s convenience and shall not
relieve him of any obligations of Contractor. The Contractor is expected to review contract
documents and technicel specificetions and to inspect Work to determine that requirements
shall have been met before inspection(s).

B. Inspection{s) for Acceptance of MWork

Within 8 reasonsble time after receipt by the Contractor, the Owner shall inspect, to
determine substantial completion of work before guarantee period begins. Items on punchlist
shall also have been attended to before scceptance inspection(s). 1f work is unecceptabie
end additional inspection is required, Contractor shall reimburse Owner for additional
expenses charged by the Owner for re-inspection. If applicable under terms of Contract,
Owner sha!l deduct such amount from peyment to Contractor.

C. Acceptance of Work

After inspection, Contrector shall be notified of acceptance of Work in writing by the Owner
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but exciusive of possible future replacement of vegetative cover,

D. Inspection for Final Approval
s Final Inspection

At the conclusion of the Guarantee Period, & finsl inspection of Work included in
this Contract shall be made by the Cwner. 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 impeir or destroy the symmetrical or other desired appesrance, shall
be removed from the site and replaced by Contractor at mo cost to Owner,

2. Standerd for Acceptance
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 soil if viewed from sbove; scettered bere spots not larger than & inches
squere in ares shall not total more than 3 square feet in any 100 square feet.

E. Inspection and Acceptance
hfter vegetative cover has reached stenderd for acceptance, notify the Owner and request
inspection. 1f Work is not sccepted, continue interim meintenance until Work has been
sccepted.

F. inspection of Neterials and Work

e Interim Inspections: During progress of construction
. Punchiist Inspection: Upon substantiel completion of Work
. Inspection for Final Approval: At end of guarantee period

3.4 Adjustmeni and Cleaning
A. Maintenance
= General

Maintenance shall inciude watering, fertilizing and mowing as necessary to keep the
vegetative cover in & healthy, growing condition and to keep the sreas nest and
ettractive throughout the construction and maintenance periods.

2. Kaintenance Period

Maintenance period shall be stipulated in the Phase 1 Remedial Design Document.
B. Clean-Up

1. The Contractor shall to the satisfaction of Owner, remove debris from his operstions
each evening of every workdey. Brick bets, rock, wood debris, metal objects, snd
similer materials uncovered during excevation operations shall be disposed of,
leaving the completed work in & neat, policed manner.

2. During course of planting, excess and waste materiels shell be continuously and
promptly removed, and messures taken to prevent demage to existing structure, plants,
and grass.

3. After planting in sn ares hes been completed, the area shall be thoroughly clesned
up. Debris, rubbish, subsoil, and waste materials shall be cleaned up and removed
from the property.

L. Grass ereas that have been injured by the Work shall be reseeded ard the entire area,
when completed, shall be neat and clean to the setisfaction of the Owner.

The Contrector shell periodically, or as directed during the progress of this work,
remove and properly dispose of debris, and keep the premises ressonably clear of
hazerdous obstructions. Upon completion of his work, Contractor shall remove

ARCHITECTURAL
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tesporary construction facilities and unused materials provided for Work, put the
premises in a8 neat and clean condition, and do cleaning required by the
specificstions. Tresh burning on the site shall be subject to prior approval of the
Owner and existing local and State regulations.

6. Protection

The Contractor shall protect plants and grass from damage at all times.

4.0  ATTACHENTS

Not applicable,

End of Specification
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1.0  GEMERAL
1.1 Summary

2.1

3

A.

b Scope of Specificetion

This specitication prescribes requirements for the establ ishment, meintenance, and removal
of temporary office and construction facilities as reguired herein for the entire duration
of the project.

1.2 Submittals

Submit the following items. Submittals are for the record or approval, as indicated.

Layout of the Personnel Decontamination Facility for approval.
Layout of Project Site Manager’s office space for spproval.
Leyout of Testing Lab office space for approval.

Layout of sny edditional space requirements for approval.

2.0  PRODUCTS

Materinls

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, useble condition.

3.0 Execution

General

Transportation

Contractor shall be responsible for transportation of temporary construction facilities to and from
the site including speciel permits, fees or escorts required for oversize loads.

Set-up

Contractor shall be responsible for labor, material and equipment required for proper set-up of
temporary construction facilities.

8 Instell concrete footings and slabs necessary for proper set-up and construction of
temporary facilities,

2. Iinstall blocking required for stability of mobile structures.

install tie-downs on mobile structure not anchored to & concrete footing or slab,
&, Install skirting eround construction facilities plumbed with hot end/or cold water.
Dismantling

Contractor shall be responsibie for labor, meterial and eauipment required to dismentle temporary
construction facilities.

: 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 ares occupied by the temporary facility and restore the ores te its original or
intended final conddition.

Utilities

Contractor shell be responsible for costs end errengements for service required in procuring and
maintaining for the durstion of the project the utility services listed below. Contractor shell
be responsibie for installetion and removal of temporary utility (ines, meters and other equipment
that mey be required to procure snd maintain the utility. Unless otherwise specified herein,

ENVIROMMENTAL ENGINEERING




Client Mame: KERR -MCGEE Design Specification 000.23C.015%90

Project Meme: CUSHING REMEDIAL PROJECT 24MaySh
Project Nusber: 11832100 Page 4 of 6
Rev ¥o B

FLUOR DANIEL WILLIANS BROTHERS
TEMPORARY FACILITIES

Contractor shall elsc be responsible for pesyment of periodic usege charges levied by the utility
compenies for the durstion of the project.

1. Electrical service for construction facilities as specified he: =in.
2. Potable water service for construction facilities as specified hereio.
3. Telephone service and equipment for construction facilities es specified herein,
3.2 Contractor's Office Facilities
Contractor shall provide an on-site office facility for the entire duration of the project.

B Office Space

Contractor’s office space shall be of size to promote the proper control and execution of
the project.

%o Space provided shall be emple to properly siore and view the contract documents.
2. Space shall be provided for storage of first aid equipment and materials.
B. Telephones

Contractor shall provide at (east one telephone in his office facility.
3.3 pPersormel Decontaminetion Facility

Contractor shall provide and meke operstionsl a personnel decontsminetion facility prior to
commencement of clearing, grubbing, demolition or remedistion work. Genersl reguirements and
leyout of & typical decontamination facility are as follows:

A. The facility shell provide an orgenized process by which levels of contamination are
raduced.

B. Each level of decontamination shail be performed at seperate stations to prevent cross-
contamination.

N Stations shall be arranged in order of decreasing contamination, preferably in a straight
line,

D. Seperate doorways to and from the Exclusion Zone shall be provided. Signs denoting the
doorway purpose (ENTRY ONLY and EXIT ONLY) shall be posted as appropriste for the final
arrangement of the facility,

E. A separste doorwsy shall be provided from the "clean” zone inside the facility to the
Support Zone outside the fecility. Contractor shall provide fencing as shown on the
drawings at the Support Zone doorway te prevent entrance to the Exclusion Zone from this
doorway.

e Dressing stations and lockers for personel protective equipment shall be provided.

G. The facility shall be equipped with showers plumbed for hot and cold water to essist in the
decontamination process,

H. Water used in the decontamination process shall be collected in 8 single header and routed
to the stormwster holding pond. This line is strictly for routing end disposal of
decontamination water and shall not be comnected to sanitary sewer lines.

' Air handling unit(s) equipped with heating and cooling units shall be provided for the
office space.
J. The f_cility shell be provided with lighting normal for this type of facility,

3.4 Yoilet Facilities

ENVIRONMENTAL ENGIMEERING
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Contractor shall provide and maintsin temporsry toilet facilities on the site for the entire

duration of the project.

A Contractor shall be responsible for janitorial services, pumping and disposal of sewage.
All portable toilets shall be regularly msintained ardd shall be in compliance with
applicable heaith and local regulations. As @ minimum, the toilets shall be cleaned and
pumped twice o week.

B. After work is completed, the portable toilets shall be removed from the site and their sreas
properly cleaned and disinfected.

c. Instaliation of septic tanks and laterai field Lines will not be permitted.
3.5 Project Site Manager’s Office Space

Contractor shall provide office space for Project Site Manager’s personnel which meets or exceeds
the minimum requirements below:

A, Office space (minimam 300 squars feet) shall be provided for the entire durstion of the
project,
, P Shall include & conference room which will eccommodate 10 persons. Shall be

separated from the remaining office space by & full height partition with access from
within the oversl! space arxd from the exterior.

3 Shall have at least one full height partitioned office (minimum 70 square feet).

B. Office shall be physically separate from Contractor’s office space. Project Site Manager
shall hold keys to the exterior doors.

Bs 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.

K. Air handling units equipped with hesting and cocling units shall be provided for the office
space.

¥ Office space shall include the following furniture:
Three (3) standard size desks.

2 Three (3) desk chairs on rollers.

3. Fourteen (14) chairs for conference room and visitor use.

b, A table(s) suitable for seating 10 persong in conference.

$. Drawing table or fabriceted counter-top (minimum & feet long and 3 fect wide) for
viewing drawings.

6. Equivalent of & four (&) drewer filing cabinet (may consist of 2 each 2 drawer
cabinets).

7. Four (4) trash cens.

G. Contractor shall provide janitorial services twice & week.

3.6 TYesting Lab Office Space

Contractor shall provide office spece (for Testing Lab personnel) which meets or exceeds the
minimam requirements below:

A. Office space (minimm 120 square feet) shall be provided for the entire duration of the

ENVIRONMENTAL ENGIMEERING
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B. Office space shail be physically separate from Contractor’s office space. Yesting Lab shall
hold keys to the exterior door(s).

e, The office space shell 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 & minimum twelve (12) linear feet of counter-top
space. A stainless steel sink shall be installed at some locstion in the counter-top and
plumbed with hot and cold water. Contractor shall install a drain line from this sink to
the stormwater holding ponds.

r. The Testing Lab office space shall be provided with the foliowing furniture:

, Three (3) chairs.
& Equivalent of & four (4) drawer filing cabinet (may consist of 2 each 2 drawer
capinets).
3. Two (2) trash cans.
G. Contractor shall provide jenitorial services twice a week.
4.0  ATTACHENTS

Not applicable.

End of Specificetion
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1.0  GENERAL
1.1 Susmmnry

A. Scope of Specification

This specification prescribes the trestment requirements for waste st the locations shown
on the Construction Drawings or as indicsted by the Owner or Owner’s representative. Waste
treatment shall be performed by pulverizing the Waste and blending into the Waste » material
that will neutralize the acid present in the waste such as lime, fly ash, cement, or other
approved meterial. ALl work shall be performed in strict accordance with the Contractor's
health and sefety plan to prevent injury or iliness to workers and the general public and
to prevent contamination of non-contaminated areas.

The Contractor will be provided flexibility in choosing waste treatment method(s) provided

that the waste is adequately neutralized in place to avoid excavetion of a corrosively

hezardous materisl. The Contractor may complete Pulverization of the Neutralized Waste

following excevation snd placement of the Neutralized Waste in the selected disposal cell,
8. work Mot Included

Decontamination of debris encountered during or equipment used in the performance of this
work is not included in the scope of this specification.

Excavetion, transportation, placement, and compaction of Neutrslized Maste is not included
in the scope of this specification.

£. Related Specifications
The foilowing specificetions prescribe items of relsted Work:
. 000.210.02200: Earthwork
. 000.230.02220: Trested Weste Excavetion, Placement, and Compection
. 000.230.02230: Decontamination

Coordinete Work prescribed by this specification with Work prescribed by the above listed
specificetions,

D. Related Technicel Requirements snd Reports

. Phase | Remedial Design Document, Cushing, Oklahome refinery site for informetion
concerning emission monitoring thet will be performed during the remedistion work.

. Contractor’s Site Specific Health and Sefety Plan

. Kerr-McGee Remedial Investigetion end Feesibility Study Reports

v Kerr-McGee Full Scale Pilot Demonstration - A copy of the Kerr-McGee Full Scale Pilot

Demonstration Finel Report is included as Appendix B in the Cushing, Oklahome
Refinery Site Feasibility Study. This report presents details on reasgents and
equipment used during the pilot demonstration, sludge cheracteristics, slixige
volumes, #s well as other information pertinent to waste trestment.

E. Terminol ogy
The following terms ere defined as stated, unless otherwise indicated:

% wWaste - Soil or sludge meterisl within the excevstion limits indicated on the
Construction Drawings or as encountered during performance of the work shall be
deemed waste if it is & hydrocerbon siudge with 2 Ph of less than 2 or soil or
material which is visuslly stained. This does not include soil which has been
impacted from free oil.

2. In Situ Weste Trestment - Introducing and uniformly mixing in place the treatment
resgents with the waste.

ENVIROMMENTAL ENGINEER NG
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3. Ex Situ Waste Trestment - Following In Situ Waste Treatment and excavation, uniformly
mixing the in situ treated waste, if required, so as to meet the treatment criteria.

b Trested Waste - Waste, as defined above, which, after waste trestment, has been
Neutralized snd Pulverized, to meet the following trestment criteria:

8. Neutralization

The Ph of the In Situ Neutrslized Waste product shall be within a range of 9.0
plus or minus 2.0 stendard pk units.

b. Pulverization

Pulverized Weste material shall be blended at the completion of In Situ or Ex
Situ Weste Treatment such thet it meets the following requirements:

. Minimum passing 0.5 inch sieve...?0 percent
. Hinimum passing 3.0 inch sieve...99.5 percent

Excluding agplomerates of treated waste.
5. Trestment Reagent: A materisl approved for trestment of Waste such as:

8. Quicklime (Celcium oxide): A white caustic substance obteined by calcining
{imestone in & kiln or furnace.

b. Hydreted Lime (Celcium hydroxide): A dry powder obtained by treating
quicklime with enough water to setisfy its effinity for water under the
conditions of its hydration.

c. Lime Slurry: A suspension of hydrated |ime solids in water.

d. Fly Ash: A finely divided residue that resuits from the combustion of
powdered coel, containing varying smounts of carbon, silica, slkslies, sulfur,
and other components,

€. Cement Kiln Dust: A finely divided residue that results from the production
of cement in & kiln, containing vurying smounts of calcium, carbon, silica,
and other components.

¥ Other trestment reagents will be considered if submitted by Contractor for
approval .

1.2  Refererces

The publications listed form pert of this specification. Esch publication shall be the lstest
revizion snd addendum in effect on the dete this specificetion is issued for construction unless
noted otherwise. Except as modifiod by the requiremeris specified herein or the details of the
{onstruction Drawings, work included in this specification shall conform to the appliceble
provisions of these publicetions.

. X-Ray Diffraction Method for Mineral Percentage

. EPA Method 1310 - Concentration of Leachable Heevy Metals

. Particle Size Anslysis - Reference Section A and Appendix C of Phase | Remedial Design
Document

1.3  Suwmittele
Submit the following items. Submittals are for the record or approval, es indicsted.

LS Proposed Trestment Equipment - Contractor shall submit manufacturer’s |itersture containing
performance specifications for ell of the proposed trestment equipment.

E. Proposed Trestment Respents - Contractor shall submit manufecturer’s literature or other
technicel data for sll of the proposed treetment reagents, for approvel. This date shall
contein at & minimum; 1) & mineral percentage compositionsl breakdown, as messured by the
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X-ray diffrection mineral percentage method, of each resgent proposed to complete trestment
of the scidic sludge; 2) the chemicel composition of the material so that reagent
requirements can be calculated from weste wcid content using stoichiometric equations.
Provide sample neutralizetion calculations for an essumed acid content of 10% sul furic scid,
by weight,

Contractor shall submit merwfacturer’s literature, Material Safety Data Sheet (MSDS), or
other technical dats for the proposed trestment reagents, for approval,

. Trestment Method - Contrector shall submit & detailed description of the proposed trestment
method consistent with Paragraph 3.0, Execution, for approval. If field conditions werrant
elteration of the proposed trestment method, the Contractor shall submit a detailed
description of the alternative treatment method, for approval,

b. Guality Certification - required by manufecturer or supplier.
1.4 Guality Assursnce

The following gquelity control documentstion shell be provided for the items listed below. In
aadition, contrector shall submit one complete set of the documentation required below st Contract
Closeout,

A Treatment Resgents - The following certificates of enalysis shall be provided for the record
on each day’s totel bulk shipment. Tests shall be performed and results supplied in
certificate form prior to shipment of the meterial to the work site.

1. Certificate of anelysis by the X-ray diffraction minersl percentage method verifying
the composition of the material.

2. Certificate of analysis by EPA Method 1310 verifying the bulk meterial does not
contain more than the maximum allowable concentration of leachable heavy metels or
organics. Copies of originel certificate will be acceptable for multiple shipments
provided thet the manufacture process remeins consistent snd applicable te each
shipment .

B. Weight Tickets - Contractor shall submit o vopy of the truck weight ticket certificetion
for each bulk shipment of material reguired for execution of the work.

1.5 Product Delivery and Handling

A, Delivery - Contractor shall transport, handle and store bulk shipments of materiels reguired
under this section as follows:

S. Treatment Reagents shall be delivered to the jobsite with the manufacture’s name and
certified weight provided,

- Truck beds shall be dry and free of dirt, grease, oil, or other deleterious meterial.

3. Bulk meterisls shall be protected during shipment by wetertight covers to protect the
material from the elements and to prevent loss of meterial.

b Bulk shipments shall not be off-loaded et the site until the Owner or Owner's
representative has visually inspected the meterial and ks received and approved any
test certificetes required herein.

5. Approved bulk materials shail be off-loaded in free draining areas designated on the
Construction Drewings or as directed by the Owner or Owner's representstive to
prevent water damage to the material from ponded water. 1f off-loaded on the ground,
Contractor shall take measures to prevent stockpiled bulk materisl from becoming
mixed with the supporting and surrounding ground surface.

6. Approved bulk materiele shall be off-loaded meking effort mitigation dust emissions
by utilizing appropriste dust control measures,
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7. Bulk material shall not be off-loaded during reinfall 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 materials so that lerge stockpiles of
material will not be present on the project site at any one time. Contractor shall
not stockpile more reagents than can normelly 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 loss of meterial.

8. Inspection - Each bulk shipment of trestment reagents will be subject to inspection by the
Owner or Owner's representative.

Treatment resgents will be visually inspected to verify that the materisl is free of excess
moisture and other contamination.

Bulk meterial shall not contein foreign meterial, including, but not limited to, rocks,
organic materials and trash,

If the bulk material is deemed unacceptable upon visusl examination by the Owner or Owner’s
representative, the material shall be removed from the site and replaced with acceptable
material at the Contractor’s expense.

c. Storage and Handling - Materials shall be stored st the location shown in the Construction
Drawings and in & menner that prevents their degradation.

Bulk material deposited st the work site shall be protected by watertight covers.
Contractor will not be paid for excess bulk materials delivered or remaining on the site
after all remediation work is complete. Removel of excess bulk meterials delivered or

remaining on the site after all remedietion we.k is complete shall be at the Contractor’s
expense.

1.6 Site Conditions
s Existing Conditions

Teke precautions to prevent damage to equipment caused by debris encountered during waste
treatment work.

B. Erwvirormentsl Reguiresents

Contaminated surface water runoff shall be contained on the work site or channeled to @
stormweter treatment ares to avoid hezards to surrounding properties and waeterwsys.

L. Sequencing and Schedul ing
work within right-of-ways shell be coordinated with the appropriste governing authority and
shall be performed in » manner which does not interfere with surrounding treffic or
operations,
2.0  PROUCTS
2.1 Genersl

wWeste treatment products shall consist of Trestment Resgents such as hydreted lime (calcium
hydroxide) in dry or slurry (wet) form, fly ash, portiand cement, or other approved agents

2.2  NMeterials
A Treastment Reagents - Treatment Reagents shell consist of a dry powder, peilet, or slurry.

A slurry shall be obtained by tresting the resgent with enough water to satisfy its affinity
for water under the conditions of its hydration.
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A certificate of chemical snalysis from the manufacturer or supplier shall be provided for
each bulk shipment of trestment reagents. | shell certify that the shipmert does not
contain more than the maximum allowable concentration of leachable hesvy metals or orgenics
based on TCLP analysis.

B. Mater - Water used for dust control or as otherwise required herein shall be obtained from
potable water sources. |f temporerily stored, the contuiner shall be relatively free from
deleterious amounts of acid, elkali, salt end organic meteriels. Contaminated water
contained on site may be used for dust control or as otherwise required herein following
Neutralization and spproval from the Owner or Owner’s representative.

2.3 Equipment

Contractor shall provide all machinery, tools, end equipment necessary to obtain the specified
results.

3.0 EXECUTION
31 Geners!

During remedial operations, the respiruble dust and sulfur dioxide levels will be monitored st
several locations elong the property boundary. 1{ the concentration of PM-10 dust or sulfur
dioxide exceeds the limits stated in the Phase | Remedial Design Document, Contractor shall cease
the operation ceusing the excessive PM-10 dust or sulfur dioxide until the contractor provides the
means or methods to control the dust or sulfur dioxide emissions.

Neutralizetion of Waste shall be completed in situ when possible.
Pulverization of Waste may be completed in situ or ex situ.
1.2  Maste Treatment

MOTEI VY Waste treatment should be completed in the waste pit to the extent practical and in all cases the
pH of contaminated meterisl must be greater than 2.0 before excevation. If comolete waste
trestment is not feasible or additionsl pulverization is necessery, the additions! treatment or
pulverization mey be completed after placement in the waste pit and before final compaction.

The method tested to achieve pulverization of the treated waste was to use & road bed tiller. Two
passes over 8 12 inch Lift of treated waste using the road bed tiller operating et a speed not
exceeding 0.5 foot per second and & rotor speed of the tiller blades 8 minimum 290 revolutions per
minute has been an effective pulverization method in similar situations.

A. In Situ Maste Treatment

Neutralizetion of Waste 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 submittal described in Paragreph 1.3.C.

3. Waste sreas shall be Neutralized in place and excevated in leyers. As each layer is
trested and excevated, the underiying layer will be analyzed by the Owner or Owner's
representative to determine if weste is present and if sdditional trestmert is
necessary., Contractor shell meintain » sufficient leyer (minimum of 2 inches) of
Neutralized Waste over Weste during excevation of Neutralized Waste to control
sdverse air emissions from Waste.

4. Based on the testing results, Contractor will be provided information from the Owner
or Owner’'s representative concerning the estimeted amount of trestment reagents
necessary to complete Neutralization of the Waste layer. The designated smount of
trestment reagents will be applied sccording to the Contractor’s submittal described
in Paregraph 1.3.C.

. Treatment and excavetion of waste shell continue until non-conteminated material is
encountered in the surrounding or supporting streta. If static groundweter is
encountered, the Contractor shell control groundwater according to Treated Waste
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Excevation, Placement, and .-~apsaction Specification 000.230.02220, to the extent
necessary so that treatment cen continue without interference from groundweter,

6. 1f dry treatment resgent is used, it shali 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 dey as application to prevent wind dispersal.

7. Contractor shall spresd water over the work ares &s needed during all phases of the
remediation work to control dust migretion from the work area or to provide moisture
to complete the neutralization reaction,

8. Continue waste treatment as described by Contractor under Paragraph 1.3.C until the
Treatment Reagent has been sufficiently blended with the weste to meet the pH
treatment standerd under Psragraph 1.1.E.4.8. Continue with mixing and the
application of the required amount of water and Treatment Reagent until & thorough
and uniform mix has been obtained.

9. The pi of the Trested Waste will be tested and approved by the Owner or Owner’s
representative before excavation under Trested Waste Excavetion, Plecement and
Compaction Specification 000.230.02220.

10. A sieve sanalysis of the Treated Maste will be performed by the Owner or Ouwner’s
representative before excavetion under Treated Vaeste Excevation, Placement and
Compaction Specification 000.230.02220.

". If Waste Trestment (Neutrelizetion and Pulverizstion) has been accomplished and
accepted by the Owner or Owner’s representative, Contractor shall excevate,
transport, place, and compact the Neutralized waste in the designeted disposal cell
in accordence with the requirements of Treated Waste 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 excevete and complete Ex Situ Waste Treatment in
accordance with the requirements of Paregraph 3.2.B.

8. Ex Situ Maste Trestment

Te Westy areas that will not support spreading, mixing, and excavation equipment, mey,
at the discretion of the Owner or Owner's representative, be treeted by this method.

2. 11 Neutrslization has been eccomplished and accepted by the Owner or Owner’s
representative, Contractor shall excevate and place Neutrelized waste in accordance
with the requirements of Treated Waste Excavation, Placement, and Compoaction
Specification 000.230.02220.

3. Following excevation and placement of Neutralized waste and prior to compaction of
the Treated Weste, Contractor shaell pulverize the Neutralized Waste such that it
meets the Particle Size Analysis specified in Paragraph 1.1.E.4.b.

&. A sieve snalysis of the Trested Waste will be performed by the Owner or Owners
representative before compaction under Treeted Waste Excevetion, Placement, end
Compaction Specificetion 000.230.02220.
, P If Waste Treatment is accepted by the Owner or Owner's representative, compaction
shall be completed according to Tresied Waste Excavetion, Plecement, and Compaction
Specification 000.230.02220.
3.3 Safety Precautions

Contractor shall perform Waste Treatment in accordance witii the Contractor’s Site Health and Sefety
Plan.

4.0 ATTACHMENTS

None
End of Specification
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DETAILS OF REVISIONS

This document has been revised as follows:

Revision

No. Date Description

A 3/3/9 Preliminary lssue

B L7579 Response to Kerr McGee comments.
Minor wording changes per Kerr McGee mark-up. Changed
definition of contaminated material to include visually
contaminated. Clerified that Owner may require contractor
to procure independent surveyor, at Owner’s discretion.
Included sulfur dioxide s en air monitoring parameter.
Included Owners's representetive with reference to Owner.

c S5/24/96 Construction Issue
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1.0 GEMERAL
1.1 Sussary
A Scope of Specification
This Specificetion prescribes the requirements for the following:

. The excevetion required for Treated Waste from aress shown on the Construction
Drawings, directed by the Owner or Owher's representative, or as specified herein.

. The placement and compaction of Treated Waste in the disposai cell designated by the
Owner or Ouner’s representative,

B The control of surface runoff and groundwater for the safe and efficient execution
of the work.

B. Work Mot Included

Placement and compaction of backfill meterial in excavated waste pit areas is not included
in this Specification.

c. Related Sprocifications
The following specifications prescribe items of releted Work:

000.210.02115: Topsoil Removal, Stockpiling and Importing
000.230.02230: Decontamination

000.220.01000: General Requirements

000.230.02210: waste Treatment

000.210.02200: Earthwork

Coordinate Work prescribed by this Specification with Work prescribed by the sbove |isted
specifications.

D. Related Technical Reguiremsents and Reports

. Phase | Remediel Design Document, Cushing, Oklshoms refinery site for information
concerning emission monitoring that will be performed during the remediation work.

" Contractor's Site Specific Health and Safety Plan
. Kerr-McGee Remedial Inve. .igetion end Feasibility Study Reports

. Kerr-McGee Full Scale Pilot Demonstration - A copy of the Kerr-McGee Full Scale Pilot
Demonstration Final Report is included ss 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
volumes, as well as other information pertinent to waste trestment.

* Terminology
The following terms are defined es stated, unless otherwise indiceted:

e waste - Soil or sludge material within the excevation limits indicated on the
Construction Drawings or es encountered during performance of the work shall be
deemed waste if it is & hydrocarbon sludge with a pH of less than 2 or soil meterial
which is visuslly stained. This does not inciude soil which has been impacted from
free oil.

- In Situ Waste Treatment - Introducing and uniformly mixing in place the treatment
reagents with the waste.

3. Ex Situ Waste Treetment - Following In Situ Waste Treatment and excavation, uniformly
mixing the in situ trested weste, if required, so &s to meet the Pulverizastion
treatment criteria.
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&, Treated Weste - Waste, as defined above, which, after waste treatment, has been
Neutralized and Pulverized, as defined below, to meet the following treatment
criteria:

8. Neutralization

The pH of the In Situ Neutralized Waste product shall be within & range of 9.0
plus or minus 2.0 stendard pH units.

b. Pulverization

Pulverized Waste material shall be blended et the completion of In Situ or Ex
Situ Waste Treatment such thet it meets the following reguirements:

. Minimum passing 0.5 inch sieve...90 percent
. Minimum passing 3.0 inch sieve...99.5 percent

Excluding agglomerates cof trested waste.

5. Potentially Rediologicelly Contemineted Ares - Areas identified by Kerr-McGee that
may contain radiological contamination.

6. Radiological Contamination - Sludge identified by Kerr-McGee that containe a greater
concentration of uranium or thorium above background levels.

| A Treatment Reagent: A materiel approved for trestment of Waste such as:

8. Guicklime (Celcium oxide): A white caustic substance obtained by calcining
Limestone in & kiln or furnace.

b. Hydrated Lime (Calcium hydroxide): A dry powder obtained by tresting
guicklime with enough water to satisfy its affinity for wster 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 combustion of
powdered coal, containing varying amounts of carbon, silica, slkalies, sulfur,
and other components.

e. Cemerit Kiln Dust: A finely divided residue that results from the production
of cement in a kiln, conteining varying amounts of calcium, carbon, silica,
and other cosponents.

f. Other treatment reagents will be considered if submitted by Contractor for
approval .

1.2  Refererces
None
1.3 Guslity Assursnce

Contractor or Owner, at Owner’s discretion, shell procure an independent surveyor |icensed
in the State of Oklshome to prepsre surveys for project records and besis of Contractor
payments. Surveys for project records snd besis of payment shal! be provided directly to
Owner with & copy sent directly to Contractor’'s office. Contractor shall submit, under
written transmittel, » complete and organized set of the project record documentstion |isted
below st Contract Closeout. Any documentstion submitted in part as & basis for payment
shall be in sddition to the complete set required st Contract Closeout. Project record
documentation shall be referenced per ares or item of work and shall be in chronclogical
or numerical order.

The following project record documentation will be prepared and signed by an independent
surveyor licensed in the State of Dklahoma.
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¥ Cross-sections showing ground surface sfter all selective demolition and site
clearing has been completed by the Contractor and sccepted by the Owner. Sections
Lines shell be spaced no more than 50 feet apart. Elevation shots shall be taken
along section (ines at breaks in grade and no more than 50 feet apert.

- J8 Reduced field notes and sketches adeguately defining the actuel or specified
excevetion limit or as reguired to show the horizontal or verticel break between
waste and non-contaminated materisl leyers for record and besis of psyment.

3. Cross-sections of the entire project site after excavation of trested material hes
been completed. Cross-sections shall be taken along the same section lines
established for Paragraph 1.3.A.1.

1.4 Site Coditions

Existing site geologicrl conditions have been investigated by Kerr-McGee and documented ir the
reports referenced in Paragraph 1.1.D. The information contained in the reports shall not be
construed as a guerantee of the depth, extent, or charscter of meterials actually present.

2.0 PRODUCTS
None
3.0 EXECUTION
L9} Genersl - General requirements of this section are as follows:
A. Air Emsissions Control

During remedial operations, respirable dust and sulfur dioxide will be monitored et several
locations along the property boundary. 1f the maximum allowable concentration of respirable
dust or sulfur dioxide exceeds the limits stated in the Phase | Remedial Design Document,
Contractor shall cease the operation causing the excessive air emissions and shall provide
means or methods to control air emissions.

8. Preparation

Preliminary Site Examination

Notify Owner or Owner’'s representative of eny obstructions that will prevent
eccomplishment of the work s indicated on the Construction Drawings or in these
specificatione.

2. Stripping and Stockpiling

Strip and stockpile Non-contaminated Material near arees to be excaveted separstely
from excoveted Trested I'aterials. Protect Non-contamineted Meterial stockpiles from
contamination during performance of the work.

3. Erosion and Siltation Control, Prevention, snd Abatement

Before starting earthwork operations on eny perticular ares of the project site,
instel! measures for the control, prevention, and abstement of erosion and siltation
for that ares as required by the Construction Drawings and by Specificetion
000.210.02200, Erosion Control.

L. Waste Treatment and Testing

. Prior to excavation, weste must be treated in accordance with Specification
000.230.02210, Waste Treatment. Prior to excavetion, the aree 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 Waste
for Radiologicel Contamination prior to waste excavation.
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Ee Protection
5 Slope Stabilizetion

. Unless otherwise indicated on the Construction Drawings, or directed by the
Owner or Owner’s rep.esentative, Contractor shall perform all excevation and
bsckfilling operations using side slopes not steeper than 3:1 (3 feet
horizontal to 1 foot verticel). Verticel cuts exceeding & feet will not be
allowed unless properly shored or braced per OSHA standards.

v For excavations cutside of fenced exciusion 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 temporary fence limits shell also be provided with warning lights which
will operate from dusk to dewn. The Contractor shall also protect structures,
utilities, sidewnalks, pavements, and other facilities from damage caused by
operations under this Specification,

r Protection and Restoration of Surface
Protect newly compacted areas from damage due to traffic, erosion, or settlement.
D. Control Of Meter

Prevent or control water flow into excavations, or water sccumuletion in excavations, to
ensure that the bottoms and sides of excavetions remain firm and stable throughout
construction operations. Groundwater levels fluctuste with climatic conditions and
Contractor shall make his own assessment of the extent of rain water and groundwater to be
encountered, and the equipment required to support Contrector’s schedule for completion of
the work.

1. Surface Waters

Plan and conduct excavation operstions so as to minimize the disruption of stormwater
drainage in the vicinity of the work. Provide diversion citches, dikes, and other
suitable measures to control and direct runcff sround and away from the excavation.
Protect the sides of excevations from erosion and sloughing caused by stormwater
runoff. Promptly remove stormuater accumulations in excevations and dispose of water
according to Paragraph 3.1.0.3. The systems and equipment for controlling surface
water shall be of sufficient capacity to eccommodate the runoff rate expected from
the 2 year (50 percent annuel chance) rainfall event, with no significent disruption
of the construction schedule, or damege to existing features or facilities in the
vicinity of the work.

2. Groundwater

when the bottom of the excavetion must be carried to en elevation below the
groundwater piezometric surface, or to such proximity to the piezometric surface that
the excavation bottom will become soft due to its being saturated by groundwster,
teke measures to lower the piezometric surface sufficiently to maintain the stability
of the excevetion bottom. Design the grourndweter control system using eccepted
professional methoos of design and engineering consistent with the best modern
practice. The system may include trenches el sumps with pumps, well points, or such
other eguipment, appurtenances, snd related earthwork necessary to achieve the
groundwater control needs of the work. Carefully design and operate the system to
avoid damage to existing structures and other facilities in the vicinity of the work.

3. Disposal of Removed Water

kain weter runoff or groundweter accumuleted in depressions crested by the
remediation work shall be removed from the sres and disposed by any of the following
methods @

. Distribute over other sress within the remediation limits. Contractor shall
teke care to ensure that any distributed runoff does ot hamper remedistion
operations in progress or migrate outside the remediation limits.
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B Temporarily store water in a manner approved by the Owner or Ouwner’s
representative and later distribute within the remedistion limits for dust
control or to facilitate waste treatment or as needed to achieve proper
compaction of backfilied meterial within the remediation limits.

. Convey water removed by the water control systems to en existing stormwater
drainage facility that has sufficient capacity to accommodate the flow rates
involved without damege. 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 the
Owner or Owner’s representative.

&, System Removel
After completing construction operations needing water control, remove materials,
equipment, and other facilities used for that purpose, and clean up and restore
affected areas as required.
3.2 Excavetion
A. Treated Waste
Maintein a sufficient Layer (minimum of 2 inches) of Neutralized Waste over Untreoted Weste
during excavation of Neutrelized or Treated Waste *o control adverse air emissions from
Waste.
B. Mon-contaminated Material Excevetions
Excavate Non-contaminated Material separately from Weutralized cor Treated Material.
Maintain separation between excavated Neutralized or Treated Waste and Non-contaminated
Material to evoid mixing of Neutralized or Treated Waste and Non-contaminated Material.

For requirements governing stockpiling of Non-contaminated Material and backfilling of
excavated weste pits, see Esrthwork Specification 000.210.02200.

3.3 Placement
A. Trested Waste
Contractor shall not plece excavated Neutralized or Trested Waste in the designated disposal
cell until the subgrade or previously compacted Treated Waste layer has been inspected,
tested, and approved by the Owner or Owner's representative.

Place Neutralized or Treated waste in even loose (ift layers not exceeding B inches in
depth. The maximem compacted (ift shall not exceed & inches thick.

Maintsin drainage of the disposal cell ares to prevent runoff ponding end possible delay
of work during Neutralized or Trested Waste placement and compaction operations.

B. Rediologically Contaminated Waste

Place excevated Radiologicelly Contaminated Waste in the stockpile ares designated by Owner
or Qurer’s representative.

3.4 Compaction
Contractor shall not compact trested material until the (ift has been incpected, tested, and
approved by the Owner or Owner's representative. Additionel Ex Situ Treatment under Waste
Treatment Specification 000.230.02210 may be required prior to waste compaction,
The treated waste shall be placed in an eight inch loose |ift and compacted.

Smell, portable remmers or vibratory plete compactors shall be utiiized within 5 feet of debris
disposed in the cell, Self-propelied or towed compaction equipment shall be utilized elsewhere

EXVIROMMENTAL ENGINEERING
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within the disposal cell.

Compact backfill material et » moisture content suitable for that meterial using appropriste
compaction equipment. When waeter must be added, distribute it uniformly over the surface of the
leyer, and thoroughly incorporste it into the Trested 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 until the meteriel has dried to & suitable
moisture content. Netural drying may be accelersted by manipulation to increase the rate of
evaporation, or by blending in a dry material. If drying is accomplished by blending in a dry
material, teke cere not to exceed the specified maximum (syer thickness for compaction. Remove
any excess material from the layer before compaction.

The unconfined compressive strength of treated material shall be & minimum of 25 psi throughout
the compacted lift following compsction.

3.5 Testirng
Observation and testing of all earthwork shall be supplied by the Owner or Ouner's representative,
A. Waste Compaction Testing
Unconfined compressive strength of compected treated meterial will be meesured in accordence
with manufacture’s instructions for e penetrometer and in accordance with the Phase |
Remedial Design Document.
B Frequency And Location Of Testing

Field sieve analysis and unconfined compressive strength tests will be performed for each
5,000 squere feet, or fraction thereof, of each compacted layer of treated waste.

Field sieve anelysis and unconfined compressive strength test locations will be determined
by the Owner or Owner's representative and located to be representative of the aree tested.

4.0 ATTACHENTS

None

End of Specification
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This document has been revised as indicated below and described in the revision record on the
following pege. Please replace all pages of this document and destroy the superseded copies.
issue History
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3 M. Holmes MAN 3/3/9 1-5
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FLUOR DANIEL WILLIAMS BROTHERS

GENERAL DECONTAMINATION AND DISPOSAL

DETAILS OF REVISIONS

This document has been revised as follows:

Revision

No. Date Description

A 3/3/%9 Preliminary Issue

B L/5/96 Response to Kerr McGee Comments.
Minor wording changes per Kerr McGee mark-up. Changed
definition of contaminated meterisl to include visually
contaminated. Included Owners’s representative with
reference to Owner.

c 5724794 Construction lssue
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A. Scope of Specification
This specification describes decontamination of debris removed from within an exclusion zone

ancd decontamination of heavy equipment when exiting an exclusion zone. In sadition this
specification governs dispossl of solid wastes. The intent of this specification is to
prevent contaminated material from being transported from a zone of exclusion to non
conteminated areas.

8. Work Mot 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 grubbing is not inciuded in the scope of this specification.
c. Related Specifications

. 000.210.02050: Demolition

v 000.210.02110: Clearing snd Grubbing

o 000.230.02210: Waste Treatment

Coordinate Work prescribed by this specification with Work prescribed by the sbove |isted
specifications.

0. Related Technical Requirements and Reports

. Contractor's Site Specific Heaith and Safety Plan

. Kerr-McGee Remedial Investigetion and Feanibility Study Reports
E. Terwinology

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

Contaminated Debris - Demolished structures, equipment, or other solid wastes soiled
with waste,

- 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 & hydrocarbon sludge with @ pH of less than 2 or soil or
material which is visually stained. This does not include soil which has been
impacted from free oil.

3. Decontamination - Removal of weste from debris, meterisls, or equipment.

4. Potentially Rediologicelly Contaminated Area - Aress identified by Kerr McGee that
may contain radiologicel contamination.

g Radiologicel Contamination - Sludge identified by Kerr McGee that contains urenium
or thorium sbove background concentration.

6. Removable Contamination - Contamination that can readily be removed from surfsces by
contact, wiping, brushing, or washing.

Te Solid Wastes - non-hazardous meterisl or material that has been made non-hazardous,
including ash from burning non hazardous meterials snd decontaminated debris that can
be disposed in &8 municipal landfill.

1.2 System Description
A Performence Reguiresents

Water used for decontamination shell be collected and shall not be allowed to drain freely
and leave the site. When possible, the collected water shall be used in treating ecidic

ENVIROMMENTAL ENGINEERIMG
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sludge as described in Specificetion: 000.230.02210, Waste Treatment.
1.3 Sutmittals
A Decontamination Weter Control Plan

A Decontaminetion Water Control Plen shall be submitted for review and epproval no Less than
10 days before the scheduled date for the start of waste trestment operations. The plan
shall indicete the methods and technigues to be used for control of decontamination water
during Work., Decontamination operations shall not begin until the contractor obtains
written approval of the Decontaminstion Water Control Plan from the Owner or Owner's
representative.

1.4 Quality Assurance

The Owner or Owner's representative, will perform visual inspections to verify compliance of the
work with the requirements of this specification and to ensure the achievement of the intents end
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 PRODUCTS
Not applicable

3.0 EXECUTION
5.1  Debris and Equipment Decontaminetion
h. Preperstion

Remove loose Waste that may be dislodged from debris or equipment prior to transporting the
debris or equipment to the decortamination area.

8. Inspection

The Owner or Owner's representative may inspect sny debris or equipment prior to being
transported to the decontamination area.

C. Performence

Wash Removable Contamination from debris and equipment with 8 high pressure steam or water
sprayer.

D. Field Quaiity 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 Radiologicelly Contaminated Areas
to be screened for radiological contamination by the Owner or Owner's representative
following decontamination. Additional decontemination may be required if rediological
contamination is detected on egquipment snd debris during the screening by the Owner or
Owner’s representative. If radiological contamination cannot be removed from debris, the
Owner or Owner’'s representative will assume responsibility for fimal disposition of
Radiologically Contamineted Debris. The Owner or Owner's representative will direct the
contractor regarding stockpiling Radiciogically Contaminated Debris following the
radiclogicel screening.

3.2 Solid uUaste Dispossl

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 disposel.

A Burning

ENVIROMMENTAL ENGINEERING
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Burning on the Owner's property will be permitted for biodegredable solid waste; waste such
as wood, roots, weeds, and gress. Burning shall strictly comply with applicable federal,
stete, and locel regulations.

B. Salvage

Owner reserves the right to keep decontaminated materials and demolished structures or
equipment .

. Land Disposal
Non biodegradable solid weste such as concrete and steel, may be placed in the on site
disposal cell upon 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 Reguirements

Decontaminate in accordsnce with Contractor’s Approved the Site MHealth and Safety Plan and
appliceble OSHA requirements.

5.4 Cleawp

Remove from the project site, in sccordance with Paregraph 3.2 of this specification, meterials,
rubbish, ashes, and other debris resulting from the work; leave the site clean and safe.

3.7 Regulstions

Local regulations regarding hauling, disposal, and burning apply.

4.0  ATTACHMENTS

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

¢ Untreated Waste Sample
Analysis Procedures
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APPENDIX C
SAMPLING AND ANALYSIS PROCEDURES

SCOPE AND APPLICATION

The following procedures are to be used in association with the sampling procedures
discussed in the Kerr-McGee Sampling and Analysis Pian. The procedures discussed below
are additional procedures necessary to complete the QA/QC requirements discussed in the
QA/QC Plan.

UNTREATED WASTE SAMPLING PROCEDURES

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 oniy 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
five-meter grid section.

H:\11832100\072.WP C-1



For radiological contamination screening, a 25 ml sample of treated waste will be obtained
from each five-meter grid area. The 25 ml 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 ml 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

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.

The use of equipment field blanks will determine the etfectiveness of the sampling
equipment decontamination procedures To evaluate these procedures, one field blank will
be collected each day for each media sampled.

Apparatus and Materials

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

Stock NaOH solution: purchased 1.00 N or 0.100 N solution
Reference H,S0, solution: purchased 1.00 N or 0.100 N solution
Certified pH 2, 7 and 10 buffer solutions.

HA118321001072 WP Cc-2



pH Analysis

This method is an electrometric procedure for measuring pH of extraction fluids from
untreated and treated wastes. This procedure is a8 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 HCI, and then thoroughly rinsed with water.

Sample Extraction Procedure

Place 10.0g of the composite sample and 50.0ml deionized water into a 100-ml 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-m| 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 helding solution

Verify calibration by returning electrode to first buffer solution and reading pH after meter
has stabilized

If pH within + 10 percent of certified value, continue with analysis

HA11832100\072. WP C-3



pH Measurement Procedure
Remove electrode from holding solution and rinse with deionized water
Piace 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.

Electrodes must be thoroughly rinsed and cleaned, if necessary, between samples,

One 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.
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.

Rather than removing all of the extract from the waste at the specified time of analysis, only
the volume required for analysis wiil 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.

Curve produced will be prepared by plotting volume of titrant used to reach neutralization
versus time.

Extraction efficiency will be calculated using the point of maximum titrant volume and 15-
minute titrant volume as follows:

. minimum volizme (ml)
Efficiency (%) = 100% x s x 15 (Minutes)

Subsamples of each of the ten samples will be neutralized in the laboratory using the
appropriate amount of lime and kiln dust.

HA11832100\072 WP c-4



Acidity Analysis

This method is a titrimetric procedure for determining residual acidity of extraction fluids
from the Kerr-McGee Phase |, 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.

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-mi deionized water. Mix thoroughly. Calculate actual Normality of working solution as
follows:

. Place 20 ml of Reference H,S0, 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 H,S0, solution with working NaOH solution to an endpoint of pH

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,80,) x volume (H,S0,)
volume, ml (NaOH)
. 0100 N x 20 mi
volume, ml (NaOH)

Normality (NaOH) =

. Record calculated Normality and mark working NaOH solution container with
calculated Normality.

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.

H:11832100\072.WP C-5



051

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.

Calculate acidity of extract as follows:

Acidity (mgls as CaCOy) = wmofmw.;uwmmxso,ooo

Convert acidity of extract to solid basis (mg CaCO, to kg waste) and include extraction
efficiency as follows:

. _acidity, mg/l x wial volume extract, ml
Acidity (mg/Kg as CaCOy) weight of sample extracted, mg x ext. eff.

Calculate volume of reagent necessary (assume quicklime CaO for the following calculation)
required for neutralization (assumes all neutralization from CaOH content of lime):

Weight of CaO (Kg) required to neutralize waste (Kg) =

normality of base volume of titrant, ml x total volume of extract, mi x MOL WT of lime X % CaOH in lime

WT samp ext., mg x volume of ext. titrated, ml

Convert weight:weight neutralization to volume:volume neutralization requirements:

. WT of CaOH, Kg _ density of waste
Volume of lime, % g x e

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 soiution 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.

HAT1832100\072.WP Cc-6



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.

TREATED WASTE SAMPLE ANALYSIS PROCEDURES

Apparatus and Material

Same as Untreated Sample Analysis

Reagents

Same as Untreated Sample Analysis

Alkalinity Analysis

This method is a titrimetric procedure for determining residual alkalinity of extraction fluids
from Kerr-McGee Phase |, Cushing Refinery Site Remedial Action, untreated wastes. This
procedure is based on EPA 310.1.

Interferences

Interferences are those associated with pH measurement.

Working H,S0, solution may be purchased 0.10 N solution or prepared from a 1.00 N stock
solution by the following procedure.

Working H,50, solution: Dilute stock solution 1:10 by adding 100-mi of stock solution to
900-ml deionized water. Mix thoroughly. Calculate actual Normality of working solution as
follows:

. Place 20 ml of Reference NaOH solution into a 100-m! beaker

. Place a magnetic stir bar into beaker and mix at a slow speed

. Place pH electrode into sclution such that electrode and stir bar do not touch

. Titrate Reference NaOH solution with working H,S0, solution to an endpoint of pH

5.5. Record titrant volume
. Repeat steps 5.3.1 to 5.3.5 to obtain a second determination

. Calculate working H,50, Normality by averaging two titrant volumes and using
average in the foilowing equation:

I _ normality (NaOH) x volume (NaOH)
" (#2500 volume, ml (H,S0,)
. 0100 N x 20 ml
volume, ml (H,S0,)
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. Record calculated Normality and mark working H,S50, solution container with
calculated Normality.

Instrument Calibration Procedure
Calibrate pH meter as described in pH standard operating procedure
Aikalinity Determination Procedure

Place 10.0 m! of waste extract (obtained from pH determination) into a 100-m| 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. Record
volume of titrant used.

Calculate alkalinity of extract as follows:

Alkalinity (mgll as CaCOg) = ”“‘"g“:&:f“”“mm“‘z‘w-m

Convert acidity of extract to solid basis (mg CaCO, to kg waste) and include extraction
efficiency as follows:

lkalinin CaCoy) = alklinity, mg/l x total volume extract, ml
- v (mgfKg as weight of sample extracted, mg x extractive efficiency

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 i1s 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
wiil be performed each day analysis is performed.
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Average extrac.on efficiency will be determined in main laboratory and verified in field
lat.oratory prior to ccrnmencing field analysis. Efficiency to be determined from Alkalinity
vi. 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
3inch 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 particies 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.

Oversize Weight x 100
Initial Weight

Percent plus 3 inch =

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 0.5 inch openings. The
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