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EXECUTIVE SUMMARY

This document summarizes the results of performance testing conducted by
Kevstone Environmental Resources, Inc. for the purpose of evaluating the technical
reasibility of various treatment processes for the remediation of groundwater and soil
contaminated with coal tar related organics. The coal tar organics present in the soil

and groundwater originated from the past operations of a former Koppers wood
treating and preserving plant.

The technologies examined herein have passed the initial screening process and have
been considered for treatability investigation. The technologies considered in the
screening where based on the characterization work performed during the remedial
investigztion.  The analytical results from surface water, groundwater and soil
samples, were used as the basis to examine the different technologies .

With the exception of the Accelerated Carbon Testing performed by Calgon Carbon
Corporation, all treatability work was performed by Keystone Environmental
Resources at the Science and Technology Center in Monroeville, PA. Groundwater
and sotl samples were coflected by Keystone Field Service technicians for use in the

treatability work. Al related analysis were performed by Keystone’s Analyticat
Division,

Following pretreatment for removal of oil and grease associated contaminants, three
groundwater methods were evaluated. These included: (i) carbon adsorption, (ii)
chemical oxidation, and (iii) biological treatment. Carbon adsorption treatment
included carbon adsorption isotherms and Accelerated Carbon Column Testing.
Chemical oxidation focused on UV/Ozone Oxidation treatment. The biological

treatment alternatives evaluated were: (i) activated sludge, (ii) aeration tank, (iii)
fixed film, and (iv) fluidized bed.

[n-situ and ex-situ soil treatment technologies were also evaluated. Five soil columns
Were set up to investigate variations of bioreclamation treatment methodologies. In

addition, soil washing was investigated for removal of contaminants from the soil
matrix,
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With the exception of activated sludge treatment, all other groundwater treatment
processes tested were successful for reduction of groundwater contaminants, The
™wo activated sludge treatment reactors were converted to an aeration tank and a

fixed film reactor when the data indicated the groundwater organic substrate was 1o
iow to support an activated sludge biomass.

Shortly following start-up of the soil columns | plugging occurred and the columns
were shut down. Soil washing was completed with preliminary successful results.

Complete soil washing resuits will be issued as an addendum when all results are
available.

Pretreatment results showed an 83% reduction of oil and grease with 2
corresponding remaoval of 90,7% of total PAH compounds. Carbon adsorbtion
isotherms and ACT results show reduction of TOC and naphthalene. UV-
Ozone/Oxidation reduced the total PAH concentration 88%. Aeration tank
treatment reduced total PAH compounds >99%. Fixed film treatment reduced total
PAH compounds >86%. The best treatment was realized with the fluidized bed with
>99.9% removal of total PAH compounds,

The data presented in this report can be used in a more detailed evaluation of these
and other technologies as needed for Feasibility Study (FS) purposes.

ES-2
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1.0 INT CIION

Presented in this document are the results from treatability work performed as

partial fulfillment of the Feasibility Study (FS) for the Koppers Texarkana former
wood-treating plant site in Texarkana, Texas.

Koppers and the U.S. EPA have conducted several separate surface and subsurface
investigations and collected extensive soil and groundwater quality data at the
Texarkana site. The results of these studies have identified the contaminants and
exient of contamination. These data were used to select the treatability alternatives
for laboratory experimentation best suited for remediation.

The focus of the study is to evaluate cleanup methods for soil and groundwater
contamination from creosote compounds used in past wood treating operations.
Data compiled during the remedial investigation was used in the evaluation and
screening of technologies to be considered for treatability investigation.

The results of the following studies demonstrate the treatability of groundwater and
soil at the Texarkana site. This data can be used to determine the most feasible

treatment alternatives and for generating cost comparisons of the various treatment
alternatives.

All results included with the exception of soil washing which will be issued as an
addendum.

Section 2 presents a brief background summary. A summary of each of the
technologies is given in Section 3. The procedures and results from the treatability
work are presented in Section 4. Section 5 includes a brief summary and conclusion
of the results.
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' 2.0 BACKGROUND
l 2.1 ite Hist

Wood preserving and treating operations were initiated in 1903 by National Lumber
and Creosoting Company. National Lumber and Creosoting Company was acquired
in 1931 by the Wood Preserving Corporation (subsidiary of Koppers). Koppers
operated the facility from 1939 to 1961. Wood preservatives used at the site included
creosote, pentachlorophenol and chromated zinc chloride. The total site occupies
some 62 acres. In 1961, Koppers sold the site to Carver Terrace Inc., who developed
approximately 33.5 acres for residential housing. Carver Terrace sold the southern
half of the property to Bruce Kennedy, a local sand and gravel operator, who to date,

has excavated two gravel pits approximately 700 feet long, 25 feet wide, and 15 feet
deep.

012658

2.2 Sit scripti

The Koppers Texarkana site is located in Bowie County, the northeastern most
county of Texas, in the city of Texarkana. Texarkana, itself, is actually situated on
the Texas-Arkansas state line. The 62-acre Koppers site is located within the Texas

boundaries of Texarkana in the southern section of the city about 1 mile from the
Texas-Arkansas state line.

Locally, the site is bordered by the Texas and Pacific Railroad to the north, an

unnamed tributary to the northwest, Wagner creek to the southwest, Jameson Street
to the south, and a drainage ditch to the southeast.

The Koppers Texarkana site is generally flat. There is a drainage ditch to the east
and the Wagner Creek stream valley and gravel pits to the south. The site gently
slopes from the northeast to the southwest,

The site geology consists of deposits which range from gravels to silts. These deposits
I are found over the entire site from ground surface to a maximum depth of 24 feet.

tl Within the site, the area consists of a housing development, a former sand and gravel
u\ operation, and a church. The housing development, Carver Terrace Subdivision,
l

2-1
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occupies the northern 33-1/2 acres and consists of 79 one-story houses. The Mt. Zion
Missionary Baptist Church occupies a 1/2 acre lot justsouth of West Third Street and
west of Tilson Avenue. The remainder of the site, the southern 28 acres, is fenced
and owned by Mr. Bruce Kennedy of Kennedy Sand and Gravel Company.

012659



shines
012659


3.0 STUDY OVERVIEW

3.1 Sample Collection

Groundwater and soijl samples used in the treatability work were collected at the

Texarkana site by Keystone Field Services personnel. Strict QA/QC and chain of
custody procedures were followed during sample collection

Groundwater

Groundwater samples used in the treatability work were collected from wells MW.2
MW-4, MW.5, MW.6, MW.7 and OW-5. The samples were bailed and pumped into
35 gallon drums for collection and transport,

Soil

Both shallow and deep samples were collected for use in the treatability work.
Shailow samples were collected with the use of a shovel. Deep soil samples (7-8 feet)

were collected with the use of a backhoe. A 55 gallon drum and 5 gallon pails were
used for sample collection and transport,

3.2 Sample Analysis

Both sample collectior nd analysis were performed by Keystone Environmental
Resources. The metn used for the analysis of water and soil samples were
performed in accordance with strict QA/QC and chain of custody procedures. The

various analytical methods used in analysis of both water and soil samples are
presented in Tables 3-1 and 3-2, respectively.

3.3 Gmundwater'l‘reatabiliﬂ

Pretreatment

Prior to further treatment, gravity oil/water separation pretreatment was used for the
removal oil and grease and suspended solids. Both cationic and anjonic polymers
were used to aid the separation and settling of the emulsified components and the

012660
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Parameter

BODj4
Carbon (TOC)
COD
Cvanide, total
Oil & Grease
rH

TABLE 3.1

KOPPERS COMPA

TEXARKANA, TX TREATABILITY STUDY

NY, INC.

ANALYTICAL METHODS
WATER ANALYSIS

Phenols (total recoverable)

Solids (dissolved)

Solids (suspended)

Solids (total)
Solids (volatile)
Metals

Purgeable Aromatics

Phenolics

Polynuciear Aromatic Hydracarbons

Volatile Organics

Semi-Volatile Organics (AE/BN)

CD - Compound Dependent

3-1a

Method

EPA 405.1
EPA 415.1
EPA 4104
EPA 335.3
EPA 413.1
EPA 150
EPA 420.2
EPA 160.1
EPA 160.2
EPA 160.3
EPA 160.4
EPA 200.7
EPA 602
EPA 604
EPA 610
EPA 624
EPA 625

Detection Limit

1 mg/
I mg/
10 mg/1
10 ug/1
S mg/l

5 ugfl
I mg/l
I mg/
I mg/l
I mg/
CD
CD
CD
CD
CD
CD
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TABLE 3.2
KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
ANALYTICAL METHODS
SOIL ANALYSIS

Parameter Method
pH EPA 9045
Carbon (TOC) Walkey-Black
Solids (%) @ 105°C ASTM D2216
Metals nne

Be, Ed, Cr, Cuy, Fe, Ni, Z EPA 6010

Lead (Pb) EPA 7421

Mercury EPA 7471
Purgeable Halocarbons EPA 8010
Purgeable Aromatics EPA 8020
Phenolics EPA 8040
Polynuclear Aromatic Hydrocarbons EPA 8310
Petroleum Hydrocarbons EPA 3540/418.1
CD - Compound Dependent

3-1b

1000 mg/kg

vasa

CD
500 mg/kg
100 ug’kg
CD
CD
CD
CD
100 mg/kg
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phase.

34 Activated Carbon Adsorption Testing

Activated carbon adsorption was evaluated as a potential treatment alternative.
Carbon adsorption isotherm tests and Calgon’s Accelerated Carbon Test (ACT)
were performed to estimate the applicability of using activated carbon for removal of
contaminants in the groundwater at this site. The carbon adsorption isotherm tests
were conducted in order to estimate the adsorption capacity of the carbon at
different contaminant influent concentrations and the ACT test was performed t.
determine the carbon usage rate.

Carbon Isotherms

Carbon adsorption isctherms can be used in the laboratory as a relatively simple
method to determine the feasibility of using granular activated carbon treatment. By
using a set of samples with graduated doses of carbon, the distribution of the
adsorbable compound can determined and plotted. This will indicate the amount of
compound adsorbed per unit weight of carbon verses the concentration of a
particular chemical compound in the applied influent.

Accelerated Carbon Testing

The accelerated carbon treatment was contracted to Calgon Carbon Corporation by
Keystone. The purpose of this testing is to determine the carbon use rate for removal
of TOC and Naphthalene. The results from this and carbon isotherm testing were
used in the development of design data for engineering evaluation purposes.

3.5 UV/OQzone Oxidation

UV/Oxidation using ozone for treatment of the groundwater was investigated.
Ozone is a powerful oxidizing agent which has the ability to degrade organic
compounds through chemical oxidation. Among the list of chemicals that can be
successfully treated are purgeable organics, phenolics, PAH compounds and
naphthalene. The use of ultraviolet light in combination with ozone has been shown

water. PAH reduction is achieved by removing the portion that stays within the oil

N
O
0
N
=
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0 enhance the reactivity of ozone with certain chemical constituents.

Ozone gas is produced in an ozone generator from either compressed air or oxygen.
The ozone gas is injected into an enclosed reactor of which the water to be treated is
pumped through. Also in the reactor are a number of ultraviolet lamps. The reactcr
is designed with several chambers separated by baffles to provide intimate contact
between the ozone enriched gas stream and the water to be treated.

3.6 Biological Treatment
Activated Sludge

Activated sludge treatment is a proven technology for removal of biodegradable
chemical compounds generally present in wood preservative site groundwaters and
surface waters. However, it is possible that the organic substrate concentration in the
groundwater is to low to sustain a microbial mass and thus maintain an activated
siudge treatment process.

The activated sludge process utilizes a biological slurry containing an active mass of
bacteria which is contacted with the wastewater in an aeration basin where microbial
oxidation and assimilation (treatment) occur. In the basin, the organic components
of the wastewater serve as carbon and energy sources for microbial growth. The
organic matter is converted into microbial cell tissue and oxidized end products
(mainly carbon dioxide). The mixture of the microbial mass and wastewater is
referred to as the mixed liqucr. The mixed liquor flows from the aeration tank to a
setiling tank where the biomass is separated from the treated wastewater (effluent).
A portion of the scttied biomass is recycled to the head of the aeration basin to
maintain the desired mass of organisms in the basin. The remaining sludge is
removed from the system for final stabilization and ultimate disposal. The sludge is
referred to as the waste sludge. The treated effluent is then left for discharge.

Aeration Tank
Aeration tank treatment is similar to activated sludge treatment with the exception

that the mixed liquor suspended solids are discharged with the effluent rather than
recycled. As with activated sludge treatment, it is possible that the organic substrate

3-3
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SPECTRIX MONROEVILLE

TABLE 3: SUMMARY 0OfF GC&O1 bATA

E ] = po -— —=—r—

Sample: 87090544

Scurce s

Te

Descriptien: 0as0C SAMFLES

Date Collected: N/24/87
Date Received: IO A ~ 1

Date Extracted: 10o/s03,87
Date Analyzed: LS03ra7

Furgeable Halecarbons

x.l.lmTrxchloroethane.....
1.1«2.8*Tetrach10roethane.
!,I.EﬂTrzchloroethane..

1.1~D1chloroethane...,
1.1=chhloroethene....
l.Ewblchioroben:ene...
1.3~D1chlaroethane....
I.Etzchloropropane...
l.B*Dl:hlarob@n:ene...
1.a—DLchlor0ben:ene...

E*Chlcroethylv1myl ether

Bromcd1chloromethane..
Ercmefcrm.............
Cavrbon Tetrachloride, ,
Chlorooen:ene.........
Chloroethane..........
thi:::s'c:fcmm.... R
leromochlo*omethane..
Mathyl Bromide. ..., ...
Methyl Chioride.......
Methviere Chlcride....
Tetrachloraethene.....

x

Trlchlorafluoromethane.
Trlthloroethene........

Vinyl Chloride........

-

.

c15—1.3~Dichloropropene..
trans“l.E~chhloroetheﬁe..
trans-l.3“D1chlo?opropene.

.

*

Ux a8 AR an 4B ma as  aa

R L L T an

L L L T e

0 .030
0L O30
TOLORPO

QL0950

€)1 Q50
T 150
L0330
0 030
0L 300
D.E50
0.130
S I R T
QL2000

SO 100
S0 L2550
L2550
L, O8N0

0,160
2.00

S0, 250

0, O50
0L, N30

- 13, 050

O 100

' ‘t) . ES(D

0,030

SO OS50

WI.020

The above resylts are reported in ug/L .

All GC&O1 tdentifications are from

retention data St
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KOPPERS COMPANY, INC.
TEXARKANA, TEXAS
GROUNDWATER QA/QC ANALYS'S
Drum Sample # T-TX-2 T-TX-3 T-TX4 T-TX-§

Parameters

TOC 75.5 49.2 49.8
COD : 300 306 180

Phenols (4-AAP) 1.23 0.332 0.302

Each sampie is from 1 or more of the following wells: MW.2, MW-3, MW.4, MW.5, MW.6 and OW-5.
All values reported in urits of mg/L.
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concentration in the groundwater is to low to Sustain a microbial mass and thus
maintain an aeration tank treatment process.

Fixed Film Reactor

The fixed film (or fixed bed) process is similat to aeration tank treatment. The
difference is that the reactor s filled with a synthetic packing which provides support
for microbial growth and contact between the organic substrate and microbes,

Fluidized Bed

Fluidized bed treatment is a praven technology for removal of biodegradable
chemical compounds generally present in wood preservative site groundwaters and
surface waters.  The process consists of a cylindrical column with a
distribution/support plate located in its base. The column is partially filled with a fine
grained medium, such as sand. A tank is used as a reservoir from which water js
pumped through the column at a high flow rate to provide a stream of water
necessary for fluidizing the bed. Growth of the microbes and contact with the
organic substrate takes place within the fluidized bed.

3.7 Soil Treatment

Both in situ and ex situ soil treatment were proposed for treatment of soils from the
site.

In situ Soil Treatment

The in situ soil treatment methodology investigated is more specifically referred to as
in situ bioreclamation. In situ bioreclamation is a method for remediating soils and
groundwater aquifers contaminated with biodegradable materials through the
addition of water enriched with nutrients and oxygen into the subsurface. This
tesults in the enhanced growth and activity of bacteria which use the contaminants as

a source of carbon and energy to convert these materials to carbon dioxide and
water,

Field and laboratory studies confirm that naturally occurring bacteria have the ability

012667
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‘0 degrade phenolics and petroleum hydrocarbons (PAH compounds). In-situ
dioreclamation can be employed in conjunction with soil extraction where significant
volumes of soil are contaminated and existing structures make excavation
‘mpractical,

Ex situ Soil T

Ex situ soil washing involves the removal of contaminants from the soil substrate,
using a washing technique. It is a physical separation procedure for detoxifying
contaminated soil that involves the washing of the soil into a liquid medium. The ex
situ process is carried out in equipment that is designed for contacting excavated soils
with the liquid.

Removal of contaminants from the soil matrix involves both physical displacement of
loosely held contaminants and desotption of the contaminants that are more tightly
bound to the soil particles.
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drums contained samples from 1 or more wells.

An effort was made to collect water and immiscible layers within the wells. For

collection of the well samples, bottom fill teflon bailers, top fill stainless steel bailers
and peristaltic pumps were used.

Following collection of groundwater samples, a composite sample was made by
obtaining an aliquot from each drum, mixing it in a clean jar and distributing it into
individual sample jars for QA/QC analytical purposes. The results from this
sampling indicate the initial quality of the groundwater to be used in treatability work
and can be found in Appendix A. In addition, each drum was sampled for specific
indicator parameters when it arrived at the research center in Moncoeville. Theses
results can also be found in Appendix A.

Upon arrival at the research center in Monroeville, each of the 55 gallon drums were
designated with a sample code number. The sample codes are as follows, T-TX-1, T-
TX-2, T-TX.3, T-TX-4, T-TX-5, T-TX-6, and T-TX.7.

Soil Samples
Both shallow and deep soil samples were collected for use in the treatability work.

Shallow soil samples were collected with the use of a shavel. Deep soil samples (7-8
feet) were collected with the use of a backhae.

A locai contractor was hired to dig the deep sample with a backhoe. The deep
sample was obtained at the 7 - 8 feet level, within the saturated soil zone. This
sample was used in the in situ (soil column) treatability work.

4.1

Groundwater samples to be used in the treatability work were collected from wells
MW.2, MW-4, MW.5, MW.6, MW-7 and OW-5. The samples were pumped or
bailed and placed into 7 - 55 gallon drums for collection and transport. Each of the

o

0
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Shallow soil samples were collected by Keystone field services personnel. A cleaned
shovel was used. These samples was placed in $ gallon pails for transport. The
shallow samples were used in the ex-situ (soil washing) treatability work. Deep
samples were used for the in-situ (bioreclamation) treavability work.

Upon arrival at the research center in Monroeville, the samples codes were specified
for each of the sample containers. The codes and corresponding descriptions are
listed below,

Sample Description Sample Code

Deep sample adjacent T-TX-8
to church (5 gallon drum)

Surface Soil near DW-01 T-TX-9
(5 gallon pail)

Surface soil under creosote . T-TX-10
contaminated area (S gallon pail)

Surface soil from creosote T-TX-11
contaminated area (5 gallon pail)

Surface soil. from heavy naphthalene T-TX-12
contamination area (S gallon pail)

Health Aud Safety

The sampling plan for this site was reviewed by the KER Health and Safety Manager
prior to the sampling trip. The normal safety level, level D, was required at this site.
This is the minimal level of safety, requiring a standard work uniform, steel toed
baoots, safety goggles and a hard hat.

In addition to the standard safety gear, an HGNU meter for measurement of the
presence of organic vapors was issued to the sampling crew. The HGNU meter was

used to ensure that the level of vapors around soil and groundwater collection areas
were at a safe level.

4.2
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4.2 uoadwate atabili

For all treatability work to follow, an equal aliquot of sample was taken from each of

the 7 - 55 gallon drums, composited and utilized. An overview of the groundwater
treatment steps is presented in Figure 4-1.

E[g;treatmeg;g

E[QCQQUEC

Standard jar testing procedures were used to screen several cationic and anionic
polvmers for the removal of oil & greases and suspended solids from the

groundwater prior 10 further treatment. Composite samples of the groundwater
were used in the jar testing evaluation.

The Standard Operating Procedure (SOP) #109, Jar Testing Procedures, was
followed in testing this water. These procedures are as follows:

L. Add the cationic polymer first while stirring at 100 cpm. Continue stirring for
one minute.

.tJ

Add aniomc polymer and stir ar. additional thirty seconds.
3. Decrease the stirring speed to 20 rpm and stir for twenty minutes.

4. After twenty minutes shut off the stirrer and let the sample sit undisturbed for
thirty minutes.

5. Remove the supernatant by siphoning and sample for the desired parameters.

Following the procedures described above, several combination of polymers were
evaluated. Polymers that have proven successful for treating water of similar
charactetistics were targeted. The scre2ning process involved a visible evaluation of
the various polymers and their effectiveness to enhance gravity separation and
settling of the emulsified compounds in the groundwater. From the visual screening,
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FIGURE 41
Texarkana, TX
GRQUNDWATER TREATMENT OVERVIEW

Groundwater Samples

T-TX-1 | T-TX-2 | |  T-TX-5

GROUNDWATER
COMPOSITE
SAMPLE

PRETREATMENT
OI/WATER
SEPARATION

CARBON | AERATION FLUIDIZED

 OZONEUV | ADSORBTION| | TANK BED
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the best polymers were used to treat a final sample for analytical testing for
confirmation. Both untreated and treated samples were submitted for analysis.

Results

The polymer combination that provided the best resuits were as follows:

Cationic polymer 300 ppm Amerflac 10
Anionic polymer 4 ppm Amerfloc 5260

The treatment results are presented in Table 4-1. As indicated, the sample was
analyzed for pH, oil & grease and PAH compounds. The pH was in the range of 6.5
- 7.0, so that pH adjustment was not required. Oil & grease removal was greater
than 83 9 with a corresponding removal of 90.7 % of the total PAH compounds.

Prior to all further treatability work, the groundwater samples were pretreated with
this polymer combination. When a sample was needed for treatability, a composite
was collected by taking an equal aliquot from each drum and compositing it in a
container of sufficient volume required for the specific application. This sample was
then pretreated and used in the treatability evaluation.

4,3 ctivated Carbon Adsorpti

A composite sample of groundwater was pretreated to remove oil & grease prior to
activated carbon adsorption. Carbon adsorption isotherm tests and Calgon's
Accelerated Carbon Test (ACT) were performed to estimate the applicability of
using activated carbon for removal of contaminants in the groundwater. The carbon
adsorption isctherm tests were conducted in order to estimate the adsorption
capacity of the carbon and the ACT test was done to determine the carbon usage.

012673
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g TABLE 4.1
KOPPERS COMPANY, INC.
I TEXARKANA, TX TREATABILITY STUDY
JAR TESTING RESULTS
l Sample Percent
€ Untreated Treated Removal (%)
' £ H (units) 6.6 6.8 -
Oil & Grease (mg/l) 82.6 13.9 83.2
<t
' PAH Compounds (mg1) P~
Acenaphthene 3370 44.4 98.7 O
' Acenaphthylene <3500 943 NA N
Anthracene 845 25.1 970 ~
Benzo(a)anthracene 418 0.28 999 o
! Benzo(a)pyrene 160 0.17 99.9
Benzo(b)ffuoranthene 217 0.22 99.9
Benzo(g, h,i)perylene 123 0.32 99.7
Benzo(k)fluoranthene 88 0.08 99.9
i Chrysene 356 0.19 99.9
Dibenz(a,h)anthracene 9% 0.31 99.7
Fluoranthene 1550 21.30 98.6
I Fluorene 1970 223 88.7
Indeno(1,2,3-c.d)pyrene 563 0.14 99.9
Phenanthrene 4560 208 95.4
Pyrene 1410 2.92 99.8
TOTAL DETECTABLE PAH 15,726 1,469.43 90.7

Carbazole 815 176 .
Naphthalene 14,800 7,950 46.3

NA - Not Applicable
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Carbon Isotherms

Bracedure

A composite groundwater sample was pretreated to remove emulsified oils & grease.

In accordance with SOP #104, carbon adsorption isotherms were performed on the
water.

Ten 400 ml samples were combined with varying doses of carbon and agitated. A
one hour contact time was selected for the testing. The samples were allowed 1o
settle and then filtered. The filtrate was submitted for TOC and naphthalene
analysis. A pretreatment and 0 dose (control) sample were included for analysis.

Results

The results of the adsorption isotherm testing are summarized and presented in
Table 4-2. The adsorbate (naphthalene} was used to indicate the amount of

naphthalene adsorbed per unit weight of carbon. As indicated in Table 4-2, the
naphthalene was reduced to below detectable fimits.

From these results, amount of carbon necessary to adsorbed a given amount of
naphthalene can be determined. A consetvative estimate indicates that 0.8188 mg
naphthalene is adsorbed per 0.4 grams carbon.

Accelerated Carbon Testing

Eg;ggeg!n:rg

A fifteen gallon groundwater sample was pretreated by Keystone for removal of
emulsified oils and grease. The sample was shipped to Calgon Carbon Corporation
for accelerated carbon testing (ACT) for TOC and naphthalene removal efficiency.

The ACT method is used to determine breakthrough for TOC and naphthalene,

The test simulated a 10 gpm flow rate for a 4’ diameter adsorber system for a total
simulated 2.588 miliion gallons treated.

012675
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TABLE 4-2

TEXARKANA, TX TREATABILITY STUDY
CARBON ADSORPTION ISOTHERMS

Parameter . Naphthalene (mgt)
pH TOC (mg/lh hale
«grams carbon/400 ml water)
Raw* 6.2 44.5 6.29
0 6.9 354 2.05
0.2 7.1 3.44 0054 \O
0.4 7.1 14.2 <0.003 g
0.8 7.1 6.5 <0.003 ol
2 7.2 81.1 <(.003 <~
4 7.5 1.74 <0.003 =
10 7.8 2.15 <(0.003
20 7.8 24.4 <0.003
40 7.8 2.01 <0.003
80 . 7.9 2.98 <0.003

{*)Raw is unfloce and unfiltered sample

4-5a
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Results

The ACT test simulated an adsorber unit with 2000 ibs. of FS-300 carbon. Flow and

surface loading rates were 10 gpm and 0.8 gpm/ftz, respectively. The empty bed
contact time (EBCT) was 50 minutes.

The ACT was run for seven days. No naphthalene breakthrough had occurred by the
end of the study. At study termination, the simulated performance was 180 days on-

line, 2.588 million gallons treated and a 0.8 Ib/1000 gallon usage rate. The loading
was 0.11 mg naphthalene/g F-300 carbon.

4.4 Ex Situ Soil Treatment (Soil Washing)

Procediure

The soil washing evaluation was performed to investigate the potential applicability
for soil excavation and decontamination and also to evaluate different surfactants for
possible use with regard to surfactant in situ bioreclamation, The surfactants will be
used in bioreclamation for removal of tightly bound contaminants from the soil
matrix so that soil microbes can assimilate them more effectively.

A total of fve solls were washed to determine the most effective surfactants for each.

Keystane's Standard Operating Pracedures wete fallowed for all five runs.

Resnlts

Soil washing results are not yet available and will be submitted as an addendum to
this report.

4.5 In Sity Soil Treatment (Soil Columun}

Procedure

Five soil columns were set up to determine the effectiveness of in situ soil treatment

4.6

012677


shines
012677


O(eontrol), 1, 3,5,7,9, 11, 13, 15, 17, 20.

on the degradation of soil contaminants. The columns were loaded with soil taken
from the area adjacent to the Church, designated as T-TX-8. Three columns were to
run aerobically. Two of these columns were to use Hydrogen peroxide (H,0,) as
the oxygen source (proton donor) with one as a control, and two columns

anaerobically, using nitrate (NO3) as a proton acceptor. Pretreated and nutrient
2nriched groundwater was pumped into the columns.

Results

Within the first week of operation, the columns plugged sufficiently to restrict flow.

t was determined that the soil sample was not as permeable as indicated by previous
s0il testing. The columns were shut down and dismantled. Because of the
cperational problems encountered, not enough data was collected to properly
evaluate this technology. In-situ soil treatment should remain as an option but will
require future field testing if deemed feasible based on FS results.

4.6 UV/Ozone Oxidation - Oy

Proceduie

This phase of the study involved the evaluation of chemical oxidation by
ozone/ultraviolet light (O4/UV) for the destruction of groundwater contaminants. A

groundwater composite sample was pretreated for removal of oil and grease as
described in section 4.2.

Keystones standard Operating Procedure #110 for O4/UV testing was followed. A
bench scale ozonation unit was used for the testing. The unit consisted of an ozone
generator and a 3-liter reaction vessel equipped with ultraviolet light.

An initial screening run was performed to determine the optimum Oy dosage and
reaction time based on naphthalene removal. During the screening run, the unit was
run in a batch mode with samples taken at the following time intervals (minutes):
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Results

Samples from the screening run were analyzed for pH, naphthalene and TOC, The
results from this testing are presented in Table 4-3, Also presented in this table are
the ozone usage rates indicating a 71% utilization rate. These results show that as
the ozone dosage (O applied) increase, the naphthalene and TOC values decrease.
From these results, the optimurm dosage and reaction time was chosen and a final run
was performed to generate treated samples for analysis.

Figure 4-2 shows the relationship between the amount of ozone applied and removal
nf naphthalene. Based on this relationship, the first order reaction rate constant for
UV/ozone treated groundwater for C = C,, - K(O4 applied);

K = -5.54722 (mg O3 used/ly'!
The correlation coefficient for the it of this line is r2=0.9732.

As indicated in Table 4-3, the greatest reduction occurred at approximately 7-9
minutes. A 10 minute reaction time was chosen for the final run; this corresponds to
an ozone dosage of approximately 244 mg/l. Treated and untreated samples were
submitted for the analysis. Table 4-4 shows the analytical results, operating
conditions, and percent remavals for the treatment run. The results show a good
remaoval for most PAH’s and purgeable aromatics. In addition, a sample was
analyzed for purgeable halocarbons which can be found in Appendix C.

4.7 Biological Treatment
Activated Sludge
Procedure

The activated sludge unit used in the bench-scale treatability work was a Horizon
Ecology bio-oxidation unit equipped with an internal elarifier. Biological solids in the
reactor effluent were settled out in the clarifier and returped to the reactor mixed
liquor. Sludge was wasted from the system as required to maintain a specified solids
retention time. Nutrient addition and pH control were provided to the umt as

4.8
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TABLE 1.3
KOPPERS COMPANY, INC.
TEXARKANA, TEXAS POP SITE
O3/UV SCREENING RUN RESULTS

Reaction 0{3’ Applied O3 Used O Utilization pli Naphthalene TOC
fminutes) fmg O Sample) fmg O3/l Sampiley {%) {onits) Emp/h) {mg/ly

(1] G NC --- 6.0 1950 27.5

| 245 NC 6.4 L850 97.6

3 81.6 NC 6.6 1.010 91.8

5 153 NC - 6.7 0.175 91.8

7 245 174 71 6.7 G.009 89.3

9 220 NC - 6.6 <0.003 242

B 11 299 NC -- 6.6 <0.063 21.4

g 13 398 284 Tl 6.6 <0.003 19.]

15 367 NC - 6.5 <0.003 13.1

17 462 NC -- 6.5 (L.0074 17.9

20 612 473 T7 6.5 <603 14.6

NC - Not Calcutated
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TABLE 4-4
KOPPERS COMPANY, INC.

TEXARKANA, TX TREATABILITY STUDY

uv/io ZON E TREATMENT
Rezcticn Time - 10 minutes
Ozone Applied - 2 mg/
Ozone Used - 183 mgfi
Ozone Ltilization - 75%
Influent

[1)_ (units) 6.3

OC (mg1) 23.1
Purgeable Aromatics (ug/)
Benzene 40.8
Ethyl Benzene 22.2
Styrene <30.0
Toluene 77.1
Total Xylenes 164.0

#0Of  Agqueous
(ug)
PAH Compounds
Naphthalene 2 31,700 54.60
Acenapthylene 3 . 10.0
Acenaphthene 3 3,930 337
Fluorene 3 1,980 3.6
Pheranthrene 3 1,290 2.150
Anthracene 3 73 <{.500
Fluoranthene 4 260 0.444
Pyrene 4 135 0.508
Benzo(a)anthracene 4 14 (.053
Chrysene 4 2 <(0.150
Benzo(a)pyrene 5 38 <0.020
Benzo(b)fluoranthene 5 - 0.023
Benzo(k)fluoranthene 5 - <0.020
Dibenzo(a.h)anthracene 5 2.49 <0.030
Benzo(g,h,i)pyerlyene 6 - <0.050
Indeno?l 2,3-c,d)pyiene 6 - <0039
Total PAH" 105.898
NA . Not Applicable
(*) - Total PAH value includes < detectable values
4.8¢

ammam 012682

204
<20.0
<30.0
<20.0
<30.0

<2.00
<2.00
<2.00
<2.00
0.672
<0.500
0.500
0.547
<0.026
<0.150
<(.020
0.045
0.020
<0.030
<0.050

<0,050
8.804

% Removal

NA
11.3

50
s 10

=74
82

95
>80
>94
>04

NA
NA

>62
NA
NA
NA
NA
NA
NA

92
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necessary to maintain optimum conditions for biological growth.

remperature.

The initial set up consisted of two 6.5 liter reactors with internal clarifiers. One unit

was operated with granular activated carbon and the other without carbon as a
control.

The operation of the activated sludge reactor was to be carried out in two phases.
Phase one consisted of startup and seed sludge washout. Phase two consisted of
steady state operation to run for 21 days. The units were seeded with an acclimated
biclogical seed sludge at an approximate concentration of 5000 mg/1. Initial influent
feed flow was set at .9 mi/min. Within 3 days the feed rate was increased to 2.3
ml/min for an HRT = 2 days. Phase one was scheduled to run for 40 days,for an
SRT = 20 days (2 x 20 = 40 days) and phase two only long enough to collect a
sufficient number of samples for a statistical evaluation.

Results

The TSS concentration within the activated sludge reactors steadily declined
following start-up. An evaluation of the operation of each of the two units indicated

that the organic substrate concentration of the influent feed was to low to support an
activated studge biomass.

"The activated sludge unit was converted to an aeration tank treatment process and
the control unit was converted to a fixed film reactor. Each of these unit were
evaluated separately and are presented below.

Aeration Tank

Procedure

The Horizon Ecology bio-oxidation unit was also used for the aeration tank reactor,
although no clarifier was used. The volume was maintained at 6.5 liters. The unit
was operated as a continuous flow through reactor with no provisions for solids
settling or recycle. This unit was operated the same as the activited sludge unit

[n addition, a
temperature controller and heat source were provided to maintain a constant
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above, except for the removal of the clarifier and a ditferent flow rate. This aeration
tank influent flow rate was maiatained at 1.29 ml/min.

Nutrient and pH control were provided to the unit. A temperature controller and a
heat source were provided to maintain the reactor at 20 - 21 0C. The nutrients were

added to the influent tank. The influent for this unit was the same as for the other
units.

Results

The analytical results for influent sampling are summarized on weekly tables in
appendix D. The influent was sampled on a weekly basis and is the same for each of
the 3 biological treatment units. In addition to the weekly tables, raw data for PAH
compounds are included as well as a statistical summmary for the data.

Analytical results fe: the aeration tank are presented in Appendix E. Daily results
are summarized on weekly tables for the mixed liquor and effluent. GC/MS volatiles
and semi volatile compounds for the effluent are also included in the appendix.
Methylene chloride was detected at 10 ug/l and acetone at 220 ug/l, though these two
compounds are used for cleaning the glassware which may account for the presence
of these compounds. Priority pollutant metals were analyzed and included in the
appendix. Mercury was detected at (0.303 ug/l and zinc at 246 ug/l. A statistical

summary comparison with % removals for all biological units operated is presented
in Section 4.8.

Fixed Film Reactor

The Horizon Ecology bio-oxidation unit was also used in this application. No
provision for solids recycle was provided. The "fixed film" consisted of a bed of bio-
rings suspended by wire mesh. The purpose of the fixed film is to provide a growth
support media for the bacteria. This allows a larger population of bacteria to stay in
the reactor by limiting flushing of the micrabes.

D12684
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Pracedure

The activated sludge control unit was converted to a fixed film reactor by removing
the internal clarifier and packing it with bio-rings. The bio-rings provided support
for biological growth. The volume of this reactor was maintained at 6.5 liters. The
influent flow rate was 1.29 ml/min. On November 11, the reactor was re-seeded with
biological sludge. Approximately 3000 ml of sludge was drained from the reactor and
replaced. The fixed film reactor was allowed to re-acclimate. Influent feed to the
unit was from the same source as the other treatment units.

Following re-seeding, the fixed film teactor was operated for 17 days to allow for

seed sludge washout prior to steady state sampling. On November 23, the first steady
state samples were collected.

Results

The summary of results for he fixed film reactor are presented in Appendix F. Raw
data for the mixed liquor and effluent are included. GC/MS volatiles and semi
volatile compounds are also included in the appendix. Methylene chloride was
detected at 7 ug/l. Priority pollutant metals were analyzed and included in the
appendix. Mercury was detected at 1.15 ug/l and zinc at 1430 ug/l. Influent resuits
are presented in Appendix D. A statistical summary comparison and % removals for
all biological units operated is presented in Section 4.8.

The metals data is also presented in the appendix. The only compounds detected
were mercury at 1.15 ug/l and zinc at 1430 ug/l.

Fluidized Bed Reactor

Procedure

The fluidized bed was constructed using a 1" diameter glass cowumn. The columin bed

was packéd with a fine grained growth support medium. The influent flow rate was
maintained at 1.29 ml/min. for an HRT = 3 hours.
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Air and nutrients were introduced to the recycle chamber. Ammonium phosphate
dibasic was used to supply ammonia nitrogen and phosphate to the bacteria. The
D.O. of the unit was measured in the recycle chamber and maintained at 7.0 or
above. Sulfuric acid (5%) addition was required to maintain the pH in the 7.0 - 7.5

range with a pH controller as the pH steadily increased once steady state was
reached.

Results

The summary of results for the fluidized bed reactor and recycle chamber are
presented in Appendix G. Raw data and a statistical summary are included. Daily
results are summarized on weekly tables for the recycle chamber and effluent.
GCMS volatiles and semi volatile compounds for the effluent are also included in
the appendix. Methylene chloride was detected at 8 ug/l. Priority pollutant metals
were analyzed and included in the appendix. Cadmium was detected at 9.10 ug/l and
zinc at 125 ug/l. Influent results are presented in Appendix D.

A statistical comparison of all biological units operated is presented in Section 4.8,
Overall, the results from the fluidized bed treatment show reduction to below the

detection limit for nearly all soluble organics. No PAH compounds were detected in
any of the five sets of effluent samples from the reactor.

4.8 Biological T

A statistical comparison of influent and effluent data for each of the three biological

treatment processes is presented in Table 4-5. Each of the processes show good
reduction for concentrations of conventional parameters.

For the fixed film reactot, 51.6% of the TOC was removed, 48% of the BOD was
removed as well as 32% of the COD. In addition, 86% of total PAH compounds
were removed as were 57% of the PCP and 93% of phenols (4-AAP).

In the effluent from the fluidized bed, oil & grease was detected at an average
concentration of 7.32 mg/l. The concentration of oil & grease in effluent from the
aeration tank and fixed film reactors averaged 81.42 and 92.65 respectively. These
concentrations indicate an increase in oil & grease levels. The geometric mean

4-12
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TABLE 4-5
KOPPERS COMFANY, INC.
TEXARKANA, TEXAS TREATABILITY STUDY
STATISTICAL SUMMARY
BIOLOGICAL TREATMENT COMPARISON

Influent Fixed Film Aeration Tank Fluidized Bed

Parameters Mean Mean % REM Mean % REM Mean % REM
Phenols (4-AAP) 0.20 0.019 92.689 0.019 92.69 BDL >99.8%
TOC 25.87 12.53 51.56 14.88 42,48 7.35 71.59
BOD (5)-Total 24.18 12.83 47.76 11.11 54,05 3.31 86.231
COb -Total 72.83 49.8 31.8% 48.8 33.26 13.2 81.88
0il & Grease 6.17 92 .65 + 81.42 + 7.32 +
PCP (ug/1l) 41 .2 £17.8 56.79 23.% 41 .98 BDL >8g.9¢9
Cvanide -Total BDL 0.011 NA BDL NA BDL >989.9¢
# OF AQUEQUS

PAH COMPOUNDS (ug/l) RINGS SOLUBILITY

- Acenaphthylene 3 - 293.13 BOL >89.99 BDL »3%.99% BDL >388.89

~  Acenaphthene 3 3,930 182.32 BbL >99. 3g BDL >89.99 BDL >99.99

Y Fluorene 3 1,989 105.57 RDEL  >99.89 BDL »99.99 BDL >88.99
Phenanthrene 3 1,290 96.67 0.8¢ 98.02 BBL »98%.99 BDL »983.99
Anthracene 3 73 12.31 0.64 34.80 BDL 389.99 BDL »89.99
Fluoranthene 4 2680 g.08 1.34 85.20 BDL »>99.89 BDL >98.9¢9
Pyrene 4 135 8.39 2.29 72.70 0.25 87 .02 BPL >99.99
Benzo(ajanthracene 4 14 0.48 1.59 + 0.14 T70.83 BDL >99.8¢
Chrysene 4 2 0.45 1.76 + 0.25 44.44 BDL >99.99
Benzo(a)pyrene 5 3.8 0.18 5.21 + .28 + BDL >889.99
Benzo(b)fluoranthene 5 - 0.28 8.886 + 0.49 + BDL »>99.99
Benzo(k)fluoranthene 5 - g.106 2.11 + 0.13 + BDL »>89.89
Dibenz(ahjanthracene 5 2.49 0.31 7.72 + 0.46 + BDL >99.99
Benzo(g,h, i )perviene 8 - G.28 11.3 + 0.60 * BDL >9%.99
Indenoc(123~ad)pyrene 8 - 0.20 8.17 + 0.45 + BDL >98_ 99
TOTAL DETECTABLE PAH 364.50 50.18 86.23 2.80 99 .23 BDL >99.99
Carbazole - - 112.00 BDL >99.928 BOL >99.99 BDL »>99.9¢9
Naphthalene 2 31,700 1296.19 BDPL >8%.939 BDL >89.99 BDL >99.9¢
% REM - Indicates % remowval
{~) - Indicates an increase of the indicated parameter

BDL - Below Detection Limit
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reveals an oil & grease concentration of 14.95 mg/ for the aeration tank and 16.53
mg/} for the fixed film reactor. This number indicates that a large deviation was
experienced for one of the data points, though this number remains comparatively
high, it is more representative of the oil & grease concentrations.

The aeration tank reactor showed a reduction of 93% for TOC, 42% for BOD and
33% for the COD effluent concentrations. In addition, total PAH compounds were
reduced 99%, PCP 42% and phenols (4-AAP) 93%.

For the fluidized bed reactor, 72% of the TOC, 86% of the BOD and 82% of the

COD were removed. No PAH, phenols (4-AAP) or Pentachlorophenol were
detected in the effluent for a removal >99.99%,

Acid extractable phenolics are summarized for each of the three biological units in
Table 4-6. The results indicate a total reduction of 58.7% for the aeration tank
treatment process and 66.5% reduction for the fixed film reactor. The fluidized bed
treatment unit demonstrated greater than 99% removal for total phenolics, Phenol

was detected in the effluent at 1.56 ug/l and all other compounds were below the
detection limit.

4-13
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TABLE 4-8
KOPPERS COMPANY. [NC.
TEXARKANA, TX TREATABILITY sTULY
BIOLOGICAL TREATMENT PHENOLICS KEDUCTION

Aeration Tank Fixed Fiilm Filuidized Bed
Acid Extractable Phenolics (ug/l) Influe,.t Effluent % Removal Effluent % Removal Effluent % Removal
2,3,5,8~Tetrachlorophenol S5H. 5 19.7 66 .3 17.2 0.8 <1.06 »HY., Y
2,4,6+Trichlorophenol 23.8 4.96 Ty, 2 4 B4 4. <100 »49.9
2.4-Dichlorophenol 4.59 1.7% 64.9 1.82 67.5 <UL HUDO >HY. Y
Z,4-Dimethylphenol <O. 500 <9 .500 NA <U. 500 NA <UL 5O NA&
2.4-Dinitrophenol 36.8 14 862.0 11.8 87.9 <1.00 >98.8
2-Chlorophenol <0. 5Q0 <0, 500 NA <G, 504 NA U500 NA
2-Nitrophenol 2.07 0.7% 63.8 <0.500 >89 .y <G, HOH >899.9
E‘Hethyl—4lS-dinitrophenol 21.9 7.39 56,3 6.3 1.2 <1.ao >89.9
4-Nitrophenol 28.7 5. 71 80.1 8.28 78.1 <loup >99.8
4 Chloro-3-methylphenol 4.14 1 75.8 1 75.8 <0, 50U >898.9
? Fentachlorophenasl 51.4 398.2 23.7 27.1 47 .3 <1.00 >89, 9
—~ Phenol 2.18 2.32 + 2.42 + 1.58 28.4
o Total Detectable Phenolics 234.58 896.78 58.7 78.56 56.4 1.586 89§.3

NA - Not Applicable
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5.0 SUMMARY AND CONCLUSIONS

In-situ treatment of soils at this site could prove to be the most cost effective
alternative and should remain as an alternative. The in-situ treatment alternative
must be further investigated with different soils prior to implementation.

Soil washing results will be forwarded as an adendum when the data becomes
available.

The results indicate that activated sludge treatment is not a fecsible treatment
alternative for this site and should not be considered further.

Activated carbon adsorption showed good results for groundwater treatment. Both
carbon adsorbtion isotherms and ACT results show reduction of TOC and
naphthalene.

The three biological treatment processes, aeration tank fixed film and fluidized bed
showed good results and should be included for further consideration. Aeration tank
treatment reduced total PAH compounds >99%. Fixed film treatment reduced total
PAH compounds >86% the best treatment was realized with the fluidized bed with
>99.9% removal of total PAH compounds.

Analytical results from UV-ozone/Oxidation show good removal rates. Total PAH
were reduced 88%. Good removal rates were also realized for individual purgeable
aromatic compounds.
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APPENDIX A
(Groundwater QA/QC Sampling Data)
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KOPPERS COMPANY, INC.
TEXARKANA, TEXAS
GROUNDWATER QA/QC COMPOSITE SAMPLE ANALYSIS

PARAMETER (mg/)

pH (units)
BODg
COD
TOC

METALS (ug/)

Arsenic
Beryllium
Cadmium
Chromium
Copper
Iron

[ead
Mercury
Nicke]
Zinc

Purgeable Aromatics (ug/l)

Benzene

Ethyl Benzene

Styrene
Toluene

Total Xylenes

012692

Well Composite Field Blank Trip Blank
6.7 6.9 &.1
21.5 <1.00 <1.00
158.0 <10.0 <10.0
54.9 <1.00 <1.00
13.7 <10.0 <10.0
<5.00 <5.00 <5.00
<5.00 <5.00 <5.00
<10.0 <10.0 <10.0
<25.0 <25.0 <25.0
16900 105 246
<5.00 <5.00 6.00
<(0.200 <(.200 <(.200
<40.0 <40.,0 <40.0
1160 <20.0 <20.0
11.0 <2.00 <2.00
31.5 <2.00 <2.00
43.6 <3.00 <3.00
59.2 <2.00 <2.00
46.8 <3.00 <3.00

@
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TABLE 3: SUMMARY OF GC&O1 DATA

Sample: 87090544 Source: 0A/QC
Descripticons: QA/0C SAMFLES
Date Collecteq: 0F/24/87
Date Received: AQ/e5/8%

Date Extracted: 10/05/87
Date Analyzed: tos05/897

Furgeable HMalcearbons
.1.1=Trichloroethane...... £ 0. 030
§L0, 030

E*Trichloroethane...... TI0L 100

,1;E,E—Tetrachloroethane..
{

f a

chhloroethaﬁe.......,. TO L 050
0,050
SOLIS0
20, OF0
S0 100
1,3~Dichlorobenzene........ Do, 300

—Dxchloroethene.........

1
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1

1
.a*Dichlorobenzene........

E_

1
1
1
1.
1
1
1,8 Dxchloroethane.........
i

.E*Dichlcropropane........

4 s e wa

1.4~Dichlormbenzene........ WL AS0
E~Chloroethy1viny1 ether... 140,020
Bromodichloromethane..,.... OIS N To)
Brmmoform...‘..........g... “0. 130

T0.030

Chlorobenzene.....,........
Chloroethane..........‘,... 20, 250
Chloroform................. SO 050
leromochlﬁromethaﬁe....... 0100
Methyt Bromide..... i ieaee 28, 00
Mathyl Chloride............ L0250
Methylene Chlovide...,..... COL250
Tetrachloroethene.......... 0,200
Trzchloro‘luaromethane..... 20,050
Trichloroetheme............ S {5 T
Vinyl Chloride............. 0, 20
c15~1,3~Dichloropronene.... ¢ Q030
trars*l.E“Dichloroéthene.,.
trans~1.B—Dichlofopropene..

‘:: t:) » 850

L I

€ %8 Ar s AL an SL gp

SO GOS0

VI k=T

The above -~gsultis are reported 10 ngsL

All GCLo| tdentifications are rem retentise data only,

' Carbon Tetrachloride.......
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Date

Date

| 012694

T i ot o win e
m==N= =

Sample: 87090845

Date Collected:
Received:

Date Extvacted:
Ariglyzed:

The ahove

All BC&OY

I et e i can
S

0 /24/87
0R/25/87

1O/43/,87
10/03/87

Purgeable Halecarbons

1.1,1~Trichloroethane......
1,1.8,2~Tetrachiormethane..
1.1,8~Trichloroethane......
1,1~chhlavoethane‘........
i,1~Dxchloroetheﬁe.........

I.E«Dichlorobenzene.,..
i,a*D1chloropropane....
1,4~Dtch16robenzene....

Eromodichloromethame.,,
Eromoform.....‘.,..,...
Carben Tetrachloride...
Chlorobenzene.....-...,
Chloroethane...,.....,
Ehioroform.............
levomochlormmethane...
Methyl Bromide..,......
Methy) Chloride........
Methylene Chlaride..,..
Tetrachloroethene....‘.
Trichloroflumromethane.

Tr1chloroethene.........

Vinyl Chloride.........
cis—l,B“Dichloropropene

Sources
Description: CA/RE SAMPLES

l,a«Dxchlor@ethane.........

1,3“D1chlorobenzene........

LI WY

8~Ch}oroethylvinyl ether, ..

L

LI

LI I I

trans-i,E&Dichloroethene...
tran561,S*Dichioroprapene..

results are Yeported in ug/L

identifications are from yet

FRr

140,030

a2

-
-
H

.
-
-
x
+

r
»
.
-
.
*
-
.
-
-
-
-
=
*
-«
"
-
[y
.

"R e sk At ax At 4 we

20,030
0,020
<0, 050
<0 0%0
L0150
0. 030
IO, 030
T L300
=0, 250
0,130
00100
L0, 200
TR, 100
{0,230
0,250
T 050
0 100
8L 00

0,250
S0 LG50
0,030
S0, 050
L0, 100
T 250
2O 300

20,050
0. 200

.

ention data only,

Page~ p
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2069T

4040-001-600

APPENDIX 2-A
MAXIMUM AND MINIMUM pPCoC
CONCENTRATIONS

012695
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APPENDIX 2-A
MAXIMUM AND MINIMUM CORCENTRATIONS OF PCOCs IN EACH MEDIUM

Tables summarizing maxi.wum and minim@  2COC
c¢oncentrations, and their locations, are presented n this
Aprendiz. 1f a PCOC was analyzed for and not detected in a
particular medium, one half of the contract laboratory

detection limit was used as a substitute value. For a list of

applicable detection limits see Appendix K of the RI Report
{ERT 1987). Trble A~1 presents the maximum and minimum

ceoncentrations of PCOCs, and their locations, ir Carver Terrace

surface s50ils. Note that at some Carver Terrace surface soil
sampling locations, two sampies, one from 0 to 6 inches and the
other from 6 to 12 inches, were taken. The arithmetic average
0of these samples is vsed in determining maximum and minimum
concentrationsg. Maximum and minimum values in the RI Report
(ERT 1987) are not based on the average of these samples and
may, therefore, be different than the maximums and minimums
reported here.

Table A-2 presents maximum and minimum concentrations of

PCOCs in Carver Terrace subsurface soils. Because utility

workers were the exposed population and they were not expected

to dig deeper than 10 feet, deeper soils were not included in

the summary and scenario. Table A-3 sSummarizes maximum and

minimum PCOC concenttrations for Kennedy Sand and Gravel surface
soils. Table A-4 summarizes maximum and minimum PCOC
concentrations in sediments and Table A-% summarizes maximum

and minimum PCOC concentrations 18 seeps. The concentration of

PCOCs in the groundwater well used to evaluate the hypothetical
future groundwater Scenario is presented in Table A-6.

2069T 4040-001-600

012696
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LEeE92 i C

TEBLE d-4

Sutaary of wax imung and winimum FCAC concentraticons v Carver Terrace
swface sails

===== -_—.......-__.-__.._.__...__._‘...-_._.«..___.___.,..._... sz a = -

MAX 1 MU MINIMUM
FCoC CONCENTRATION LOCATION CONCENTRATION LOCATION
pCp 16000 (ug/ug) BI-L4 800 (ug/uy) MaNY
FGT. CARC. PAN 2020350 (ug/kg) bB6-17 960 (ugskg) MY
TOTAL PaH 2, 5446e8 {ug/kg) NW-~-NAFH 2560 (ugn/kg) MANY
TCDD/TCDF TE's 0. 000767 (ug/ug) 1550F-01 3. 8E~08 (uy/ky) Z268F-6
ARSENIC 93.35 (mg/uyg) B~ 1 Goyg/kg) MANY
CHROMIUM O7.5 (mgsky) B2~L9 1 (mg/kg) MANY
COFPER 101 (myg/ky) B2-13 <5 (mg/ug) MANY
Z1INC 3370 g /sy CHURCH & (mg/ig) MANY
LEAD 238. 0% {twg/kyg) B~ 2 2.5 dy/ug) PACE
MERCURY 0. 355 (ng/hy) RZ-L 14 0.1 (g /g MANY

"'——"‘2"-:'—':-"—"_""'2"-" ...-.:_-._==._=_—_.——_.:-::..—=_===_—__T_::_:=_==,_=,_.—..._.-—_._.-__—._..__.'_._....=._....=,...__.,.-.-—-m._-
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STATISTICAL SuMeaRY OF PC2Cs IN SUBSURFACE SGIL SAMPLES (2 10 1¢ rEET) FROM THE CARVER TERTACE SUBOIyv:3:=

Iﬁ.-a-0-'0--&-‘5(.-‘--nb-n»-.--‘-vhd-“-l.i.‘-

RAXTNUM  mAxIMUM KINIMEH  MINIHUM
UNITS Coue LCCATION CONS LOCATION

------------------ - - Rk LT TP - fmwn NS —a - e

BETECED PCICs
PENTACHLEROPHENOL UB/KS 4000 SL11 800 HANY

ACENAPYTHENE L5/Ka 7500 5L82 189 HaNY
ACENAPHTYYLENE J6/%6 4%0 gL 82 {60 mayy
ANTHRACENE UG/XG 1300 SL§2 186¢ NANY
BINIOIEH ) ey sue UG/KB 150 HANY 143 Hiny
CLLIRENTHINE S84 7306 SLE: e iy

whoud N

el Tl . = =4 - e - X
USRI 3643 5902 3.5 .. g O
TMETHY Nefuteg Fyp w103 W S iy et a
NAZTRAL INE Y 3700 g8 W4 i
PeENANTREDNE SEong ool LN N i s
>~ ~opn b4 -y - ‘.
PYIENE g3 3 i I: .y o 3
S PRI . = xa . : -
95‘125* 5'1’“\5;:'{& wlh E.-' 450 Gl '-C. My o
SR e ooy . - an . _ :
BENIDia:Feagyg Ug v 3 7 5.5 iy “lye o
BENID B E TN Wil g 5.5 N Yayr
AT vl N LA 5 -
COEINID S UNTRIAIINE 1es D] M et -
DUENIL LI eI g Lo s “r
SN G} 5.7 5.
BEEI N 4 BRI . 4l 4t
NI “i e e “ihe L uiye :
SryT €T L i [ - LA
L I - w - - ~
..........................
caey s - fraen R c
PN as Y3 R §.3 ot -
T
Iyt = Te. 2 2= R v
<N el “ e . 3.5 :
PELIN b BN :
i il e L 0 N N .:
it i
ES

v
. v
<
N
-

.
I B
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g
- Rt Cths 1N SUAPAGE IDIL RERULTH (0-2 FSET) FRON CENNED: BEND AND GRAVEL
i NAXIMUM  MAKINUN  WINIWUM MININUM
CONC  LOCATION  CONC  LOCATION
I INITS == - . vummeems mmioeens
BETECTED PCOCS
l PENTACHLOROPHENOL L3/KE 800 MANY 800 MANY
ACENAPATHENE U5/K6 180 MANY 180 MANY
ACENAPKTHYLENE US/K8 6o aLss 150 NANY
ANTHRACENE U§/K8 (60 MANY 160 MANY
SENIDIGHI I PERYLENE UE/KB (60 HMANY 160 MANY
FLUORANTHENE U§/Ke 29000 5LSS 180 MANY o
l FLUORENE U§/K8 180 HANY 160 MANY '
2-NETHYLNAPHTHALEXE UG/KS (60 AANY 160 HANY o)
NAPHTHALENE U5/KE (60 MANY 180 MANY No)
! PHENANTHRENE U§/KE 160 MANY (60 MANY N
PYRENE UB/KS 59006 LS8 160 MANY -
o
I BENZ0 (A) ANTHRACENE UB/KS (60 MANY 160 ARY
BENZ0 (R)PYRENE UG/KE 10000 SL% 150 NANY
BENZO(BUK)FLUORANTHENES  UG/KB 220000 5.5 160 NANY
CHRYSENE U§/X§ 000 SL% 140 HANY
' DIBENZO (A, H)ANTHRACERE  US/KB 60 NANY 150 MARY
INOENO(1,2,3-COIPYRENE  UB/KS 19000 5L 160 MANY
' ARSENIC ¥G/K e 55 O RNy
CHROMTUN NG /KE 2 8L58 I NANY
COPPER N§/KS 9,68 558 2.5 MANY
I LEAD ¥6/K6 NA XA NA NA
HERCURY HG /X5 NA KA N WA
1IN NG/KS 182 983 30.2 588
' T0TAL PAK La/KS 91280 SLS8 1560 NANY
! POTENTIALLY US/K8 220800 §L58 90 MANY
CARCINQBERIC PAM
l {zaksg-s1)
|
\I A-4
\ 012699 S S i S S O M LRI R ey ey :__;A:j:.‘i o
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BETECTED PLOCs

BERTENE
TOLUENE
TOTAL YYLENES

ACENAPHTHEKE
ACENAPHTHYLENE
ANTHRACENE
BEHIC{BHI)PERYLENE
FLUDRANTHEKE
FLUORENE
RAPHTHALENE
2-HETHYLNAPHTHALENE
PHENANTHRENE
PYRENE

BENZG{A) ANTHRACENE
BENIO A)PYRENE
BENZ01(B)FLUORANTHENE
CHRYSENE
DIREN2O (A, HIANTHRACENE
INDEND (1,2, 3-CD)PYRENE

ARSENIC
CHROMIUM
COPPER
HERCURY
LEAD
LINC

------

UG/KB
U6/KS
UG/K6
UG/KE
U6/K6
U6/K6
U6/
UB/Ke

46/¥a
UB/K6
y6/Ks
Ua/e
'15/X6
UG/K6

H&/K6
NG/KB
X6/K6
NB/KG
HG/KB
RG/Kb

--------------------------

--------------------------

POTENTIALLY
CARCINQGENIC PAR

P e N L L T LT Y T T

{sussdat)

-

----------

HINTNUX
il

- k-

~a r’ ™
(T A T )

180
160
160
160
160
140
160
160
140
160

160
140
140
166
140
160

D
I EN e LA e

2540

460

-----

MININUM
JOCATIDN

----------

NANY
HANY
HANY

HANY
HANY
HARY
HANY
HARY
HANY
HaNY
HANY
KANY
HANY

HANY
HAKY
HARY
NANY
HAKRY
HANY

YANY
MANY
NANY
HANY
5001
HANY

HANY

YAKY

---------------

YAYIHUR NAX {NUY
CONC LOCATION
A 8069

39 5009
170 5009
19800 £309
160 HaNY
16000 8009
14¢ HANY
29000 5009
{5000 SDo9
47400 3009
27000 §D09
32000 5009
30000 §009
1106 5021
140 RANY
14000 £Do9
17000 s008
160 MANY
180 KANY
19 §201

Y] §547

HE ! 508
0.9 §DLsS
160 8007
348 $Do9
26042 £u08
17804 Spos

0127060



shines
012700


NININUM KINIMUY NALTHUM LUHEI
DETECTED PCOCs UKITS CONC LOCATICN CONC LacaTIon

------------------------------------------------------------------

ETHYLBENZENE LG/X6 1300 Sp12-002 3400 SW10-00f
TOLUENE UG/K6 500 SD12-602 2900 SH10-001
TOTAL 1YLENES Ut/Kg J600  §D12-002 3600 $W10-001

ACENAPHTHENE UG/K6 136070 §pt2-002 136000  Sp12-¢07
ACENAPHTHYLENE UB/KB 160 5D12-002 160 5D12-002
ARTHRACENE Ue/KB 44000 §D12-002 46000 8p12-007
BENZC(BHI)PERYLENE Ub/K6 160 §012-002 160 §D12-002
FLUORANTHENE Us/Ke 100000 sp12-002 100000 §D22-002
FLUORENRE UG/K6 120000 §D¢2-002 120000 $D12-002
2-HETHYLNAPHTHALENE Us /e {70000  §W12-001 170000 §D12-602
NAPHTHALENE Us/x8 400000 8D12-002 400000 $pi2-002
PHENANTHRENE UE/K§ 310000 SD12-002 310000 3p12-002
PYRENE Ub/KeE 100000 §D12-002 100000 5012-902

012701

8ENIO(A) ANTHRACENE UG/Ke 23000 SD12+002 23000 S012-462
BENIG{B)FLUORANTHENE UB/KE 22000 §012-002 22000 5D12-002
CHRYSENE UB/KG 27000 §p12-002 27000 §D12-002

4
»
ﬂ ' INDENO(1,2,3-COIPYRENE  UB/Kg 160 8p12-002 180 5p12-002

ARSENIC H6/kE I NAKY I KANY
CHROM UM 6/Kb I MANY [ HANY
COPPER H&/Kb 3

HERCURY HG/KB

LEAD K6/K6

1INC KG/KB ?

--------------------------

ra

NANY 2,5 KANY

o GHE0-001 0,12 §M2-002
3 80122002 12 Su10-00!
7 5D12-002 2 Swi0-00!

oo o>

TATAL PAH U/ 1430480 8p12-002 1450480 5D12-002

..........................

POTENTIALLY Us/Ke Téte0  SD12-002 MI60 8012007
CARCINDGENIC PaN

{susseeps)

- i g )
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summary of PCOC Concentrations in the Groundwater Well (MW03-002)

NA:

Tabhle A-6

e St i e ks e M S s ok o . W S e i M it Mo w3 M AR S v etk el o i ol e Hidm ' e ot
AR N S N m e N A T R S e e el S TS e mE =R

CONCENTRATION (ug/l)

M W o S ws e G ek WP e W D e GRS S MR e Gk e A M A A wp A TRk

POT. CARC. PAH
TOTAL PAH
BENZENE
ETHYLBENZENE
TOLUENE

TOTAL XYLENES
ARSENIC
CHROMIUM
COPPER

ZINC

LEAD

MERCURY

S . A ok WLy oo ML gt b o 3 kAT Ay e s ol i G e S S ) el my ke ol ek W e e
P e R B D S 4 o B3 o S ot it o e Uy D S et o Wl e N s b ot T oy, AN AR e i

Indicates that the PCOC was not analyzed for.

Used for Hypothetical Future Scenario.
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APPENDIX B
(Carbon Adsorbtion ACT Results)
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CALGON CARBON CORPORATION

Technical Service Report No. 1187=18

012704

Feasibility Testing for the Removal of Naﬁihalene and TOC from Groundwater

Prepared For:

Keystone Environmental
Montoeville, PA

S Nty

Author: ) _ ]
T. P. Hartig-r 6630
Date: ___January 14, 1988
DISTRIBUTION: KEYWORDS:
D. A. Bilscan Groundwater
G. H. Gunnerson Napthalene
FP. M., Mendicine Wood Preservative
Re M. Hoskal FS“300
ACT
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Technical Service Report Mo. 1187-18 January 14, 1928

T. P, Hartlig Page 2
INTRODUCTION

The site of a former wood preservative plant in Texarkana, Texas is contaminated
with napthalene and coal tar compounds. Clean-up procedures have been undertaken
by Keystone Evnironmental Resources. This study will determine the applicability
of activated carbon for decontaminsting the groundwater around the plant.

SUMMARY AND CONCLUSIONS

An ACT was performed, with 100 ppb breakthrough of napthalene as the objective.

® The groundwater sample for the ACT differed from the reported characterization.
It contained 10 ppb of naplthalene end 20 ppm of TOC, versus a reported 2 ppm
napthalene and 36 ppm TOC.

e No napthalene breakthrough had occurred by the time of study termination.

@ At study termination the simulated performance was 180 days osn-line, 2.588
million gallous treated, and a 0.8 1b/1000 gallon usage rate. The loading was
0.11 mg napthalene/g F-300.

RECOMMENDATIONS

The water used for the ACT differed from the reported characterization. Spiking
the filtered groundwater to achieve tne reported 2 ppm concentration of nagthalene
and running another ACT is proposed.

DISCUSSION

The ACT simulated a Model 3 adsorber with 2000 lbs of FS-300. Flow and surface
loading rates were 10 gpm and 0.8 gpm/sq.ft., respectively. The EBCT wai 50
minutes. See Tabhle 2.

The groundwater sample was brown and very hazy. This required a prefiltration step
through glass fiber pads. The filtrate was amber and slightly hazy. The sample
had the odor of creosote. No napthalene odor was detected.

The ACT was run for seven days. Pump failure resulted in study termination. No
nagthalene breakthrough was detected, but five individual compound breakthroughs
were detected by TOC. See Figure 1.

All ACT effluents were water white snd odorless.

012705
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Effluent Sample

Simul. Gallens

TABLE |

Keystone Environmental
Texarkana, Texas S$ite
ACT Data

Simul. Days

Influent
1
4
6
B

10

13

16

18

20

22

24

26

30

34

40

44

48

52

56

68

72

75

76

17,139
119,977
188,536
257,094
325,652
428,490
531,328
634,165
702,724
771,282
839,840
908,399

1,045,515
1,182,632
1,388,308
1,525,424
1,662,541
1,799,658
1,936,775
2,313,846
2,450,963
2,553,800
2,558,080

1.19
8.33
13.10
17.85
22,60
29.75
36.90
44.03
48.79
53.55
58.31
63.07
72060
82.11
96.40
105.90
11544
125.0
134.0
161.0
170.0
177.3
18G.0

8Carbon Usage Rate 0.77 1bs/1000 gallons
Loading 0.11 mg nagthalene/g F=300

012706
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Pt st ottt ot
* & ¢ @
[F NV, IRV, B RV W W WY

e
[o -}
°

18.0
18.0

Napthalene

ug/1

10
<1
A
Qa
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
Q1
<1
<1
<1
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012707

TABLE 2
Keystona Environmental
Texarkana, Texas Site

ACT Simulation Conditons

Vessel: Model 3

Carbon: P5-300

Flow Rate: 10 gpm
SLR: 0.80 gpm/sq. ft.

EBCT: 45 Min

012707
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FIGURE 1
TOC BREAKTHROUGH
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APPENDIX 2-B
GEOMETRIC MEAN CONCENTRATIONS
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l APPENDIX 2-B

SUMMARY OF DATA USED TO ESTIMATE GEOMETRIC MEAN PCOC
' CONCENTRATIONS IN CARVER TERRACE SURFACE SOILS, KENNEDY SAND
AND GRAVEL SURFACE SOILS, AND SEDIMENTS
|
i
i

tveyr Terrace

The following steps were performed to estimate the
geometric mean concentration of PCOCs.

1. For each PCOC in Carver Terrace surface soils, the
lowest measured value was identified and used to
replace any sampling points at which the PCOC was not
detected. The lowest measured values in Carver
Terrace surface soils are shown in Table B-1.

012710

i
i
I 2. Once all substitutions were completed, total vAH and
potentially carcinogenic PAH were summed for =ach
l sampling point.
3. At sampling points where two s0il samples were taken
l (one from 0 to 6 inches and the second from 6 to 12
inches), results of the two samples were averaged for
I all PCOCs.
4, These data were then used to estimate the geometric
B

mean concentration of PCOCs in Carver Terrace surface
solls.

\

|

|

\ 5. When estimating current PCOC concentrations in Carver

" Terrace surface soils, areas covered by sod were

k assumed to have PCOC concentrations equal to the

' lowest measured value. (The following sampling

E points are covered by sod: B2-L9; B2-L8; B2-L7;

g. PACE; STATION 10; STATION 9; B4-L12; B6-L6; B6-L7;
B4-L22; B6-L8; B2-L6; B2-LS; B2-L4; B2-LZ2; B2-L3;

\ll STATION 7; 2022; 2026, 8L83-001; and, SL90-001.)
PCOC concentrations €£or each sampling point are shown

S in Table B-2. The geometric mean concentration of

{' each PCOC is also shown in Table B-2.

|

L

l

5

2069T 4040-001-600
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Table B-1

e s e o

{ug/kg)
(ug/kg)
(ug/kqg)
{ug/kg)
(ug/kqg)
(ug/kg)
(ug/kq)
(ug/kg)
(ug/kqg)
(ug/kg)
(ug/kg)
{ug/kg)
(ug/kqg)
(ug/kg)
(ug/kqg)
(ug/kg)
(ug/kg)
{mg/kg)
(mg/kg)
{mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

e e e L Tt 3

PCOC MINIMUM CONCENTRATION
PCP 1200
ACENAPHTHENE 490
ACENAPTHYLENE 260
ANTHRACENE 280
B(A) ANTHRACENE 200
B(A) PYRENE 340
B(B&K) FLUORANTHENES 240
B(GHI ) PERYLENE 390
CHRYSENE 320
DIB(AH)ANTHRACENE 400
FLUORANTHENE 330
FLUCRENE 470
I1(CD123)PYRENE 350
2METHYLNAPHTHALENE 460
NAPHTHALENE 490
PHENANTHRENE 220
PYRENE 390
ARSENIC 2.5
CHROMIUM 2
COPPER 1
ZINC 6
LEAD 2.5
MERCURY 0.16
B--2

042711
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TABLE B-2

COMCENTRATION OF PCOCs IN CARVER TERRACE SURFACE SOILS ASSUMING THAT
CONCENTRATIONS [N SODDED AREAS ARE EQUAL 10 THE LOWEST VALUE MEASURED,
THESE VALLES ARE USED [N THE CURRENT SCENARID,

QREANIC PCOCS ARE [N UB/KE AKD IMORGANIC PCOCS ARE [N WG/KG.

SPLE 1074 CARC.
LOCATION AP POH DOW ARSENIC CHAOMIW COPPER  ZINC  LEAD WERCURY
G-112 120 9520 185 2.5 5 63 3 .85 0,22
' BiL1h 1200 59010 42400 3.3 1 % 15 .75 0,385
B3 1200 5520 180 2.5 2 1 A B T
8oL 1200 G320 8% 2.5 2 i 6 25 0.46
L7 130 5 1850 2.5 2 ! & 25 016
DHE 1200 550 8% 2.5 H { § a5 018 o
CURCY 1200 550 1850 2.5 > { g
.58-001 =
Bh-Ll 1200 AA14D 15705 2335 19 0 %0 016 -
BAL30 1300 835 M2 2.5 10.5 8 2 LB e
SIATION 3 1200 9520 180 a5 > i 6 o
Bo 12 1300 5320 1850
Be-LE  loo0 550 180 -
BL7 1000 %9 1830 .
II BA-L22 1360 5920 1830
B8 1200 S50 1850
903001 2.5 2 L
2.03-014 5% 2 T
SIS 1200 2976 15300 3 3 2 F2 ST 016
B4l 1200 7095 34 a5 ; e W2 a2 06
STATION B 1200 26800 18400 1.5 7 AT
BALIT 100 244GA%0 561090
BI4d 16000 180140  8AB00
II 5187001
Bi-L1B 1200 188130 103385 2.5 5 8 B 1% 0.235
BI-L10 14600 33820 1813 2.6 12 3 3 4L 016
BIA20 1200 11085 15 2.5 s \ B 2.5 0.305
' 8613 100 16070 1675 .5 " 3 13 25 018
-6 1200 10590 4675 2.5 6 2 6§ 298 0.6
802 1200 S50 180 2.3 3 35 7.5 17.65 016
Bb 1000 55 1850 2.5 2 " 5 25 016
@5 1200 5520 1450 2.5 2 1 6§ 25 0.6
g-s 1200 5500 1850 2.5 2 ! 6 2.5 0.6
B2 1200 5520 180 .5 : | £ 2.5 0.6
B-3 1200 S0 1850 2.5 2 g 6 25 0.6
A2 1200 250050 1670 &3 6.5 10 1433 208,05 0.6
' SIATION 7 1800 5520 1850 2.5 > ! §
B2 1300 133330  670%
13 1500 (4310 91320
81421 1500 1804210 1009400
MR 1000 5520 18%0
g5 1200 162930 17T
B-L19 1200 550  18%0
936-001 1200 6280 %10 2.5 2 ! 5
§.55-001
§.56-001
86003
aL35-001
(83-001

9.84-001 1200 117100 70600
L.30-001 1200 61480 38400

OMETRIC
A 1.356403 1.81E+04 7.3ME+03 2, TTEXO 3.9#900 2 576600 2, 9%E+01 1, 3401 1. 77E-04

sstiiTugpemssrersoeg sosE= e e PP PESE R ES
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When estimating future pCoOC Concentrations in Carver
Terrace surface $0ils, sod is assumed to not have an

effect on pPCOC concentrations. The geometric mesn
Concentration of each PCOC, is also shown in Table
B-~3. These gJeometric mean concentrations of pags are
then used to estimate future concentrations and the
effect of degradation using half liveg reported in

the scientific literature (see Appendices 2-C and
2-F).

2069T  4040-001-600

012713 |
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TARLE R-3

CONCENTRATION OF PCOCs N CARVER TERROCE SURFOCE SOILS ASSIMING THAT
SODDING OF A AREAS HAS N0 EFFECT ON PCOC CONCENTRATIONS. OMCE DEGRADATION
OF P aND FCDD/PCDF [S ACCOUNTED FOR, THESE YALUES ARE USED [N THE FUTURE SCENARIC.
ORGANIC PCOCS ARE [N UB/46 AND INORGANIC PCOCS ARE [N %6/KG,

TOTAL  CARC,
LOCATIOM FCP PAH JRSENIC CHROWIUM  COPPER  1INC  LEAD MERCURY
B3-Li2 120 S50 18R 2.5 S 6.5 33 WET 0,209
8313 120 5% 1880 2% (5.8 85 106,05 0,16
B3-Lin 1200 93010 82800 3.3 14 & 105 TS 6,355
B-L9 1200 12180 &3S S3.35 ST IA.S 2 10675 016 ot
R-48 1200 13163305 1451040 {7 05 I/ LB 616
B2-L7 1200 S434520 381920 10,55 14,5 16 205 2.3 0, 34 =~
FCE 1200 1861335 1052040 8,85 16,5 12 40,5 0.6 0,16 -
CHIRCH 1200 672710 442000 &5 & % 370
858001 |\l
Ba-L{ 1200 44180 {5705 2L 18 10 260 21,95 0. 16 -
Ba-20 1200 WS 420 25 105 8 ROALE Gk
STATION 9 1200 48310 33800 2,5 & 2 36 o
Ba-L12 1200 235700 1470
Bl 1200 112700 7370
B-L7 1200 4523300 2020950
BA-LZ2 1200 37790 21700
B6-L8 1200 20540 11520
SL03-001 2.5 2 I %
5L03-014 2.5 2 i 424
BALIS 1200 70 15300 3 3 12 s 5.7 016
 BA~LI 1200 7095 3185 2.8 4 é 382 22 019
E STATION B 1200 26800 18400 2.5 7 4 118
: BA-L17 1200 2446450 561090
Bi-LA 16000 180140  BABOC
| .87-001
| BI-L1B 1200 188130 103385 .55 3 8 I3 The .22
l BI-LI0 18600 33820 18125 &6 12 3 3 8LE 016
- M40 1200 1025 5015 2.5 5 A no»E 0.2
8613 1200 16070 7675 2.5 5 3 3 2135 016
Bs-Ld 1200 105%  AB7S 2.5 6 2 b A8 016
g-L12 1200 5580 18 3.5 } L5 2S5 016
. B-b 1200 2552160 937665 10,4 19,9 12 A2 815 06
] R-L5 1200 4566610 721435 .68 3 70725 7.8 016
BE-Ld 1200 65935 249015 L5 55 %5 9.5 w3 016
l B2 1200 50050 25550 2,5 s 10,5 3B B 06
B3 1200 J70M35 883 LB 1S 11 2805 LY O
| BS-L2 1200 230050 126750 2.9 6.5 10 13 28,05 0.6
| STATION 7 1200 125050  TH00 a5 & 26 §20
= B33 1200 138330 67090
. BLI3 1200 144810 91900

BI42l 1200 1804310 1003400
WP 1200 2,4€408 1850
B2 1200 16230 7770
BL19 (200 (506A60 1026400
Q6001 1200 6280 2610
SL53-001

SL36-001
R56-003
SL85-001 0

[<%)
[}
L™
—
(=23

&.43-001
SLAA-00t 1200 1171060 70600
S30-001 17630 6140 38400

wwwww TN E s S e O TN ap I ik e Y 0  d

GEQMETRIC
HEAN 1 MAE03 1, 46E 405 4, 35E+04 3. F8E400 6, 136400 % T7E400 1, §26+02 4, 226401 0. 181371

e N CAR SN S A e T TS rs AT RS =z o s wseRag
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Kennedy Sand and Gravel

The following steps were performed to estimate the

geometric mean concentration of PCOCs.

2069T

For each PCOC in Rennedy Sand and Gravel surface
soils, the lowest measured value was identified and
used to replace any sampling points at which the PCOC
was not detected. If a PCOC was not detected in any
surface soil samples, the method detection "imit wasg
vsed in place of no detects and J valves.

Once all substitutions were completed, total PAH and
potentially carcinogenic PAH were gsummed for each
gampling point.

These data were then used to estimate the geometric
mean concentration of PCOCs in Kennedy Sand and
Gravel surface soils.

When estimating current PCOC concentrations in
Kennedy Sand and Gravel surface soils degradation of

PAHs was not accounted for. The geometric mean

concentration of each PCOC is also shown in Table B-4.

When estimating future PCOC ~zoncentrations in Kennedy
Sand and Gravel surface soils, degradation of PAHs is
assumed to occur. The future geometric mean
concentration of each PCOC, is shown in Table B-4.
The same method was used to calculate Kennedy Sand
and Gravel degradation as was used for Carver Terrace
(see Appendix 2-C).

4040-001-600
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TABLE B-4

GEOMETRIC MEAN PCOC CONCENTRATIONS IN KENNEDY SAND AND GRAVEL

CONCENTRATION OF PCOCs IN KENNEDY SAND AND GRAVEL SURFACE SOILS ASSUMING
THAT NON-DETECTS AND J VALUES ARE EQUAL TO THE LOWEST VALUE MEASURED OR
ONE HALF THE METHOD DETECTION LIMIT IF THE PCOC WAS NOT DETECTED ANYWHERE

ON KENNEDY SAND AND GRAVEL PROPERTY.

TWO GEOMETRIC MEANS ARE PRESENTED.

ONE NOT ACCOUNTING FOR DEGRAGDATION AND THE OTHER TAKING DEGRADATION OF

PAHs INTO ACCOUNT (HALF LIFE OF 1385 DAYS IS ASSUMED).
IN UG/KG AND INORGANIC PCOCS ARE IN MG/KG.

-
o

GEOMETRIC MEAN WITH NO ACCQUNT FOR DEGRADATION OF PAH o

P o o 2 e o S R 0 0 A e o o 0 3 o S S o S U o e o et 8 e O S S e S R I S S o S
SAMPLE TOTAL CARC. O

LOCATTON PCP PAH PAH ARSENIC CHROMIUM COPPFR ZINC
SL58-001 8.00E+02 3 58E+05% 2.54E+05 1.49E+0) 1.20E+01 9.68E+00 3 02E+01
SL87-001 8.00E+02 9.57E+04 5.63E+04
S1.85-001 8.00E+02 1.99E+05 1.17E+05 1.49E+01 1.20E+401 9.68E+Q0 3.52E+01
SL56-001 8.00E+02 9.57E+04 5.63E+(Q04 1.49E+01 1.20E+01 9.68E+00 3.45E+0Q1l
SL56~ 003 8. OOE+02 9. 58E+04 5. 64E+04 1. 49E+01 1 2OE+01 9 68E+00 3 47E+01
GEOMETRIC
MEAN W/O 8.00E+02 1.44E+0Q05 8.82E+04 1.49E+01 1.20E+01 9.68E+00 3.36E+01
DEGRADATION
R e T R A B R B e e O e T i S R T e S R M S S SRR R SR ISR DS T

GEOMETRIC MEAN ACCOUNTING FOR DEGRADATION OF PAH
T T T I T Y T T I Y T e S e T T R Ty S T e e T T N s ey o o e e e e e e T M T S e T e v o e e o S e eSS M s oS o
SAMPLE TOTAL CARC.

LOCATION PCP PAH PAH ARSENIC CHROMIUM COPPER ZINC
SL58~001 8.00E+Q2 2. 55E+04 1. 81E+04 1. 4QE+01 1.20E+01 9.68E+00 3.02E+0L
SL87~001 8.00E4+02 6.82E+03 4.01E+03
SL55-001 8.00E+02 1.42E+04 8.36E+03 1.49E+01 1.20E+01l 9.68E+00 3.52E+01
SL56-001 8.00E+02 6.82E+03 4.01E+03 1.49E+01 1.20E+01 9.68E+00 3.45E+01
SL56- 003 8. 00E+02 6. 83E+03 4 OZE+O3 1. 4QE+01 1.20E+01 9. 68E+OO 3. 47E+Ol
GEOMETRIC ,

MEAN WITH 8.00E+02 1.03E+04 6.29E+03 1.49E+01 1.20E+01 9.68E+00 3.36E+01
DEGRADATION
e ot o e SR St S I Y S 5 e o e e o ot o M g 0t G VR i e i e oA g R e e o 5 R g 8 e e iy g ==

ONE HALF OF THE METHOD DETECTION LIMIT USED IN PLACE OF NO DETECTS

AND J VALUES.

ORGANIC PCOCS QBE
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The following steps were performed to estimate the
geometric mean concentration of PCOCs.

For gach PCOC in sediments, the lowest measured value
was identified and used to replace any sampling
points at which the PCOC was not detected. 1If a PCOC
was not detected in any sediment samples, the method
detection limit was used in instead.

Once all gubstitutions were completed, total PAH and
potentially carcinogenic PAH were summed for each
sampling point.

These data were then used to estimate the geometric
mean concentration of PCOCs in sediments. The
geometric mean concentration of each PCOC is also
gshown in Table B-5.

4040-001-600

0127117
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TAELE B+
GEQMETRIC MEAN CONCENTRATION OF PCOCs IN SEDIMENTS

OONCENTRATION OF PCOCS IN SEDIMENT SAMPLES ASSUMING THAT FCOC CONCENTRATIONS IN SAMPLES WHERE NO FCOCS WERE CETECTED
ARE EQUAL TO THE LOWEST VALUE MEASURED [N ANY SEDIMENT SAMOLE ARE 3HOMN . IF A FOIX WAS NOT DETECTED IN WY
SEOIURENT SAMPLE THME METHOD DETECTION LIMIT WAS SURSTITUTED FOR NON DETECTS AMD J VALUES. (ORGANIC PCOCS RAE N UG/KG
AD INORGANIC PCOCS ARE IN MG/KG, DEGRADTION 1S WOT ACCOUNTED FOR,

w0
PCOC <
R AN A e R S RN T I R S SN L S SNSRI A NS TN S IASE
FOTEN, BN
o 10T, TOTAL  CARCIN, N
SPOPLE NUIGER BNDE TILEDE INLENES MH TR ARSENIC CHROMIUM  COPPER 1IN0 LEAD MERCLRY o=
mis.‘.‘.ﬁ2:#“:::-3:“28—2-&%8”3:‘:“!'— FET Y —PTEEEL F P PP PR RS P PP TP =2 T
$001-001 2108401 3306401 1. 706402 1. 196405 1.6E+04 ,
5001001 5 4, J0E+00 5, 216400 7, 466400 &, S06+01 8. E+00 1, 60€-01
§001-001 MSD , 1006401 5.21E400 7.46E400 1.80E+01 1.50E+01 1.60E-01
§001-002 2, [0E+0]  3.30E+01 1.70E+02 [. 156405 1. 6E+0N 8, 00E+00 5, 21E+00 7. 46E+00 6, 80E+00 2, J0€+00 1.80€-01
$D04-001 2106401 3 90E201 1706402 1. 1SE+05 1. BOE+0A 4, 06400 5, 21400 7.46£400 1, J0E+01 1, 0E+01 1.60€E-01
5004 -002 3106401 3,30E+01 1, 70E+02 1, 126405 1 ACE+0M 4, 0E400 5, 216400 7. M6E+00 6,806400 1, $0E-01
$005-001 2, 106401 3, WE+01 1. 706402 £, 1SE+05 £, ACE+0h 4. J0E+00 5. 21E+00 7, 46E+00 9, 60E+00 3, 206400 1, 60€E-01
D050 2, 10401 3. JE01 1706402 1. 196605 1L E2E+0h 4, 06400 5, 21E+00 7. 46E400 |, 25E 401 1.60€-01
5D06-001 2106401 3, 20E+01 1.706402 1. 156405 1, 626408 &, J0E<00 5, 21£+00 7. 46EH00 6, B0E400 7. 206400 1. 60€-01

| l §D06-002 200640 J.20€+01 L T0E+02 (L 1TE+0S [.B2€404 &, J0E+00 G, 216400 7. 46£400 1,83E401 1. &0E 1

I IR TR RSN AE TSNS SRS T AERELETRE

§D21-003 3 006401 3.90E+O1 1706402 1.25605 1. 625 +04
§022-003 2106601 3. 30Ee01 1.70E+02 1, [SE40S 1. £ +08
§023-003 2, 106801 3,206+01 1, 70E+02 1, 1405 |, A +06
§024~003 2106401 3.I0ER0] 1.70ER02 1, 1SE05 1.63E0M
$003-001 2. 106+01  3,%0E+01 1. 706402 W00 5.21E400 7. 46E+00 &, AOE+01 6, 406401 1, 60601
W0 5, 21E+00 7. 46EW00 S, 7401 1. 60E 01
0 5216400 T.AGE+00 &, 206401 1, L0€+02 7. 00E-01
w00 1. 126+01 7.466+00 1, 366+02 2,106 -1
600 6, 206401 7, 466400 1. 10E+02 1, 60E+02 6., 00E =11
.'mm&m7ﬁmamm 3, 80601
+00 2,60€+01 1, 46E40 3, 10€+02 5. 00E+01 7. 00E-01
1436401 7.46€400 1, 10E302 6., 20E 01
3606401 7. 466400 3. 10E+02 2, 306400 1, 60E=01
1.63E+01 7.466400 3.6%+02 1, 20€-01
7,266400 7. 46E+00 1. 126402 8. 88E+00 8, E-0]
8, 31EH00 7, 46€400 1206402 7. 336400 1. 60E-01

- e

i

$D03-002 2.106%01 3. 10E01 1. 706402 1. 156405 ;. 6404
$015-001 Z0ES0L  3.50E+01 1, 706402

$D15-002 2106401 3,30E001 1, 70EM02 1, 176405 1,626 +0N 4
$D07 <001 ¢, 106401 3. %0E+0F 1, T0EH0R

5007002 3106401 3.206401 1. 706403 1. 156405 1, 62E+0M
§p08-001 2, 106401 3.306401 1, 706402

$D08-002 2 106%01 3. 506001 1,706+02 1. 31E05 3, 23E+04
5D03-001 2106401 3. 30€+01 1. 70E+02 ,
2106401 3. %0E+01 1,70E402 2.536e05 [L63E+04

ﬁ:ﬁ%ﬁ‘ﬁ“ﬁ

§003-002
§D13=-001
SD&O'-OOI

CEOETRIC N 2. 10601 3,90E+01 1.70E+02 1, 226405 1.@5«)4

et T LT 1] 3 o= i ey A

13\ SEERER

2} ééééé

8, 30E+00 7, 46E+00 4, &SE*OI t. 37E+01 2. daE v}

SRR Isa=ET =2

B=9
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_APPENDIX C
(UV/Ozone Oxidation Results)
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TABLE 3: SUMMARY OF GC801 DATA
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Date
Date
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Date

SAaMD e

Collected:
Raceived:

E<tracted
Analvzeg:

The aboue

All

B o
4270

GCB01

87110145

BOUrce .

Qv

Oascr.pt on

14/09 /787
11709787

11733737
14723787

Purgeable Halocarpons

SAai=Traicnioreatnane

,i,a.3~fetra0hsoroetnane,

§
1

1,1.aaTr1cn;oroethane
1.1-D chioroethane
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e b fu b

Merhy . sromide
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Vinvil Chtor ine
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TABLE 3:

=‘."‘—'==4"—233!"”.‘3‘322233?‘-3=.‘.‘==

Al GCo01

The abova ezl Ity

SUMMARY OF GCé01 DATA

Fampie: 87110148
Date Zoliected. 11/09/87
Date =ace:ved 11/09/,47
Date Extracteg: 11,22/,87
Date ANnalvyvzeqg it/283787

SPECTR Y X MONRCEVILLE

source
Oescrupt;on

PUrgean e Halocargons

Lt 1=-Tricnioroethane : <3
a1, 2.2-Tetracnioroet nane L3 00
Ty, 2d«Traiantorastrnane 2

1. 1-DiCchioroacnanre
!,i—D;CﬁiOTQetﬁeﬂé
1.2=Dichio-openrene
1, 2=Drznioroetnana
t.2-Dachiorspropane
t.3-D i cniorovenzere
L, d=DiCchioronenceane
B—Cn.oroetny!uahyl
Bromod i crnioromethane
Bromoform

carpon Tetrachior ae
Chicropenzene
Chiorcethans
CRIOrGform, .
Dabromocnlorometnane
Mathyt Bromiae
Matityi SHIOr i de
Metnvyiesne Chior ige
Tetrscnloroeuhene

Trichioror IO roniathane

Tr.chloroatnere
Vinyl Chiorige

crs-1.3°0:cn!oropropene
trans-1.a-D-cnloroethehe
trans—i,3-Drchioropropene

are ranorteg

rdent f cat ons

2thear

U = = St
@ OO0 W e -

sty Te o o fu g
<&
o .
0:)0<3C>0<)0(3C~0

O

[}

-
#

-

f0 €0 G My o

O w o
oSO

N
[}

NGy

are rrem rétent.on Jdata Oty .
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APPENDIX 2-C
CALCULATION OF CARVER TERRACE HALF LIVES
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APPENDIX 2-C
ESTIMATION OF AVERAGE PAH AND TCDD/TCDF
CONCENTRATION IN CARVER TERRACE
SURFACE SOILS FOR THE NEXT 70 YEARS

The future scenario at Car  er Terrace assumes that PAHs

and TCDD/TCDF in the surface soil degrade. Thus exposure of
residents will decrease with time. The following steps were
performed to estimate the average concentration of PAHs and
TCDD/TCDF in Carver Terrace surface soils for the future
exposure scenario, i.e. the next 70 years,

2069T

The geometric mean concentration of PAH in Carver
Terrace surface soils, assuming no sod was in place,
presented in Table B-3 of Appendiz 2-B was used to
estimate the 70 year average concentration.

TCDD/TCDF equivalent concentrations were taken from
the RI report.

The upper 95 percentile of half-lives reported in the
literature for benzo(a)pyrene was used in this risk
assessment. This value was equal to 1385 days (see
Appendix 2-F). The half-life of benzo(a)pyrene was
assumed to be representative of other PAHs. A
half-life of 12 years was used for TCDD/TCDF (EPA
1986).

Annual decay of PAHs and TCDD/TCDF was calculated
using the following foriwla:

¢, = C, X ekt
Where C is equal to PCOC concentration at the time
specified by the subscript; t is equal to the time
period during which the PCOC is decaying; and, k isg
equal to the half-life of the PCOC.

The concentration at the end of each year of the 7¢
vyeatr period was calculated.

4040-001-600
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2069T

The average so0il concentration for the 79 Year perinad

was then derived by summing the concentration at the
end of each year and dividing by 70, the total number
of years. Initial concentration, concentrations at
the end of each of the years, and the average
concentration for total PAH and for potentially

carcinogenic PAH and 2,3,7,8-TCDD toxic equivalents
are shown in Tsble C-1.

4040-001-600
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APPENDIX 2-D
ORGANLEPTIC THRESHOLDS FOR TASTE

4040-001-600
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APPENDIX D
(Biological Treatment Influent Results)
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Appendix D
CRGANLEPTIC THRESHOLDS FOR TASTE FOR ORGANIC PCOCS

THRESHOLD

PCOC (ug/liter) REFERENCE

P e R R N R R R AR R R R N R R R A S L R SRS AR SRMERLNIS ISR

PAH 20 b

BENZENE 500 &

ETHYL BENZENE 140 <

TOLUENE 250 b

o,m=-XYLENE 300 &

R R e S R S R A R R R N N N R R N N R S R R R RS S N E s S SRS sS R mum =

a: Organoleptic thresholds have not been derived for all
PAH. However, a threshold of 20 ug/liter is reported
for acenapthene and has been used here to represent
all PAH.

b: Sax, N.I., ed. 1986. Hazardous Chemicals Information
Annual No. 1. Van Norstrand Reinhold Information
Sarvices, New York, N.Y..

¢: Verschueren, K.. 1983 Handbook of Environmental

Data on Qrganic Chemicals, Second Edition. Van
Norstrand Reinhold Cempany, “New York, N.Y..

112730
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s Benzof(bhi fluoran thone .348
Henzo (k1. wantheyge (., i
Ditenziahyanthracene 1. 2650
Benzo(g. b, i lperylene .30t
Tndﬁnn(123"0d}pyrene (.2:8
TOTAL DETECTARLE PAH 9
Carbanoi. g, 0D
Haphthalene Ut
_ Note Ne:gat ive pumber ) Far 925% Lower ST o drddiceates 5 0 pParameter level
i Nete: 07 dndicatoe cntry Below Detectab]e Lewe b (RDIL) f renpective parameters .,
v v Poreter dnte pfep g
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KOPPERS COMPANY, INC.
TEXARKRANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE
16-0Oct-87 17-Oct-87 18-0ct-87 19-0Oct-87 20-0ct-87 21-0ct-87 22-0ct-

PH (units) 6.5 5.8 - 6

Metals

Phenolics (EPA 604
Phenolics (EPA 624) -
Vol. Org. (EPA 825) -
Phenols—Chemetrics 0 o

Total PO4-Hach <1 4.5 - 3.3 - - -
NH3-N Chemetrics 2.4 2.4 <1 -

TSS 20 12 - 18 - - -
vSS - 7 - 10 - - -
FSS - 5 - 8 - - -
Phenols (4-AAP) - - - - 0.358 - -
TOC - - - - 38.1 - -
BOD(5)-Total - - - - 31 - -
COD-Total - ~ - 112 -

Oil & Grease - ~ - - <6 - -
TDS - - - - 188 - -
TDFS - - - 120 - -
TDVS - - - - 68 - -
PCP (ug/L) - - - - - -
Total! Cyanide - - - - - - -
Total Det. PAH(ug/L) - - - - 1384, 25 - -

L
11
]

o
1
i

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARRARA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE
23-0ct-87 24-Oct-87 25-Qct-87 26-0ct-87 27-0ct-87 28-Oct-87 29-Oct-87

PH {units) - -
Total PO4-Hach - 5.7
NH3-N Chemetrics - 4
TSS

vVsSs

FsSs

Phenols (4-AAP)

TOC

BOD(5)-Total
COD-Total

Oil & Grease

TDS

TDFS

TDVS

PCP (ug/L)

Total Cyanide

Total Det. PAH(ug/L)
Metals

Phenolics (EPA 604)
Phenolics (EPA 624)
Vol. Org. (EPA 625)
Phenols~-Chemetrics

6.15

(I I A
L T T T R A T T
L R R T I I e

[
LN T T T T T T~ T T T O N B

oy oty

-
-
-
—
-

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE :
30-0Oct-87 31-0ct-87 01-Nov-87 02-Nov-87 03-Nov-87 04-Nov-87 05-Nov-87 §

PH (units) - 6.8 - -
Total P0O4-Hach - - 4. .67 -
NH3-N Chemetrics 4

TSS 16

VSS 14

FSSs

Phenols (4-AAP)
TGC
BOD(5)~-Total
COD-Total

Qil & Grease <6
TDS -~ - 175
TDEFS 119
TDVS 56
PCP (ug/L) - -
Total Cyanide - -
Total Det. PAH(ug/L) - - 11. 344
Metals -
Phenolics (EPA 604) -
Phenolics (EPA 624)

Vol. Org. (EPA 625)

Phenols-Chemetrics - -

2
0.401
29.7
14.3
80

LI T S A

[ B |

All values are in mg/L unless otherwise noted.
* See data in appendix.
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PR (units)

Total PO4-Hach
NH3-N Chemetrics
TSS

VSsSs

Fss

Phenols (4-AAP)
TCC

BOD(5)-Total
COD-Total

Oil & Grease

TDS

TDFS

TDVS

PCP (ug/L)

Total Cyanide
Total Det. PAH(ug/L)
Metals

Phenolics (EPA 604)
Phenolics (EPA 624)
Vol. Org. (EPA 625)
Phenols-Chemetrics

All values are in mg/L

* See data in appendix.

Le L2440

[ R

unless otherwise noted.

TEXARKANA, TX TREATABILITY STUDY

ROPPERS COMPAKRY, INC.

WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE ) 1
06-Nov-87 Q7-Nov-87 08-Nov-87 09-Nov-87 10-Nov-87 11-Nov-87 12—Nov—8?_j

{ LI R A |

6.7
5
4.8
17
9

8

[ I O D O O 't
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE
i3-Nov-87 14-Nov-87 15-Nov-87 16-Nov-87 17-Nov-87 18-Nov-87 19-Nov-87

PH (units) - - - 7 - - -
Total PO4-Hach - - - 4.7 - - -
NH3-N Chemetrics - - - 4.8 - - -
TSS - - - 45 - -
Vss - - 21 - - -
FSS - - - 24 - - -
Phenols (4-AAP) - - - 0.125 - - -
TOC - - - 18.1 - - -
BOD(5)-Total - - - 5.75 - - -
COD-Total - - - 40 - - -
Oil & Grease - - - 7.05 - - -
TDS - - - 185 - - -
TDFS - - 138 - - -
TDVS - ~ 46 ~ - -
PCP (ug/L) - - - - - - -
Total Cyanide - - - - - - -
Total Det. PAH(ug/L) - - - 7.778 - - -
Metals - - - - - - -
Phenolics (EPA 604) - - - - - - -

Phenclics (EPA 624) - - - - - - -
Vol. Org. (EPA 625) - - - - - - -
Phenols-Chemetrics ~ - - - - - -

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, ING.
A TEXARKANA, TX TREATABILITY STUDY

e WEEKLY DATA SHEETS
S BIOLOGICAL TREATMENT INFLUENT DATA

s SAMPLING DATE

e 20-Nov-87 21-Nov-87 22-Nov-87 23-Nov-87 24~-Nov-87 25-Rov-87 26-Nov-87
S PH {units) - - - 6.9 - -
RN Total PO4-Hach - - - 5 - -
S NH3-N Chemetrics - - - 4.8 - - -
o TSS - - - 15 - - -
v vVSs - - - 8 - - -
R FSs - - - 7 - - -

B Phenols (4-AAP) - - - 0.354 - - - .
C TOC - - - 21.3 - - - :
- BOD(5)-Total - - - 15.5 - ~ -

e COD-Total - - - 65 - - -
0il & Grease - - - <8 - - -
TDS - 161 - - -
TDFS - - - 123 - - -
TDVS - - - 38 - - -
PCP (ug/L) - - - - - - -

Sl Total Cyanide - - - - -
B Total Det. PAH{ug/L) - 457.542
Metals - - - -
Phenolics (XEPA €04) - - - -
Phenolics (EPA 624) -~ - - -
Vol. Org. (EPA 625) - - -
Phenocls~Chemetrics - - - ~

i
|
!
i
|

LI S ]
I
|

All values are in mg/L  unless otherwise noted.
* See data in appendix.
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KOPPERS CGMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA >

SAMPLING DATE o
27-Nov-87 28-Nov~§7 29-Nov-87 30-Nov-87 01-Dec-87 02-Dec-87 OS-Dec-E?Q‘

pPH (units) 7

Total PO4-Hach - - - 4 -~ - - L)
NH3-N Chemetrics - - - 4.8 - - - o
TSS - - - 25 - - - o
Vss - - - g - - - i
FSS . ) n 15 . - -
Phenols (4-AAP) - - - 0.213 - - - 4
TOC - - - 21.4 - - - o
BOD(5)~-Total - - - i1 - - -

COD-Total - - - 80 - - -

0il & Grease - - - <6 - - -

TDS - - - 158 - - -

TDFS - - - 112 - - -

TDOVS - - - 46 - - -

PCP (ug/L) ~ - - 41.2 - - :
Total Cyanide - - - <0.01 - - - 3
Total Det. PAH(ug/L) - - - 17.315 - - - 2
Metals - - - * - - _ "
Phenolics (EPA 804) - - - * - - -
Phenclics (EPA €24) - - - - - - 5
Vol. Org. (EPA 625) - - - - - - =
Phenols-Chemetrics - - - - - - - ,

All valuwes are in wg/L  unless otherwise noted.
* See data in appendix.
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ROPPERS COMPANY, INC.
TEXARRANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE HE
04~Dec-87 05-Dec-87 06-Dec-87 07-Dec-87 08-Dec-87 09-Dec-87 10-Dec-87 v

Metals

Phenolics (EPA 604)
Phenolics (EPA 624)
Vol. Org. (EPA 62%5)
Phenols-Chenetrics -

PH {units) - - - 7.2 - - -
Total PO4-Hach - - - 5.6 - - -
NH3-N Chemetrics ~ - 6.4 - - -
TSS - - - 21 - - -
V5S - - - 8 - - -
FSS - - - 13 - - -
Phenols (4-AAP) - - - - ¢.124 - -
TOC - - - - 21.8 - -
BOD(5)-Total - - - - 67.5 - -
COD-Total - - - - &0 - -
0il & Grease - - - - <8 - -
TDS - - - - 163 - -
TDFS - - - - 115 - -
TDVS - - - - 48 - -
PCP (ug/L) - - - - - -

Total Cyanide - - - - -

Total Det. PAH(ug/L) - - - -

|
I
1
[ O

[N I A |
I
i

All valuesz are in Bg/L. unless otherwise noted,
* See data in appendix.
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PH (units)

Total PO4-Hach
NH3-N Chemetries
TSS

VSS

FSS

Phenols (4-AAP)
T0C

BOD{5)-Total
COD-Total

0il & Grease

DS

TDFS

TDVS

PCP (ug/L)

Total Cyanide
Total Det. PAH{ug/L)
Metals

Phenolics (EPA 604)
Phenoclics (EPA 624)
Vol. Org. (EPA 825)
Phenols-Chemetrics

All values are in me/L

* See data in appendix.

2vL2 i

ROPPERS COMPANY, INC.

TEXARKANA, TX TREATABILITY STUDY

WEEKLY DATA SHEETS

BIOLOGICAL TREATMENT INFLUENT DATA

SAMPLING DATE

11-Dec-87 12-Dec-87

Pl oot

-
-
—
—

Illlilllitliiilllillfl

unless otherwise noted.
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SPECTRIX DC # ~-= @

INST ID SIEF SAMPLE NUMBER: TEX. INF

s gy o S, S e, . Vo s P Tt i A S o, S

ORGANICS ANALYSIS DATA SHEET (PAGE 1)

LABORATORY NAME: SPECTRIX CASE NO.: -=

LAD SAMPLE 1D ND. : 871200402 QC REPORT NO. . =~=

!AHPI.E MATRIX:. WATER Mb CONTRACT NOG.: t12-0t1-87

BATA RELEASE AUTHORIZED BY: DATE SAMPLE RECEIVED: /3-0/-§%

. VOLATILES

CONCENTRATION: LOW DATAFILE. S5U12004V02

'ATE ANALYZED: 12/08/87 DILUTION FACTOR: 1. 00

[ CAS # COMPOUND vesr
CO10 CHLOROMETHANE 10 T

C01S BROMOMETHANE 10
Co20 WVINYL CHLORIDE 10
co02% CHLDRDETHANE 10
C030 METHYLENE CHLORIDE

C035 ACETONE 1
C040 CARBON DISULFIDE

C045 1., 1-DICHLOROETHENE

COS0 1, 1~DICHLOROETHANE

€05% TRANS-1.2-DICHLOROETHENE

C060 CHLOROFDRM

C068 1, 2-DICHLOROETHANE

C110 2-BUTANONE 1
C118 1,1, 1-TRICHLOROETHANE

C120 CARBON TETRACHLORIDE

C125 VINYL ACETATE 1
€130 BROMODICHLOROMETHANE

1, 2-DICHLOROPROPANE

CIS-1, 3~DICHLOROPROPENE(Z}

C190 TRICHLOROETHENE

€C1%5 DIBROMOCHLOROMETHANE

Ci160 1,1, 2=-TRICHLOROETHANE

Ci145 BENIZENE

C145 TRANS-1, 3-DICHLOROPROPENE(E}

€173 2-CHLOROETHYLVINYLETHER 1
€180 BROMOFORM

C20% 4-METHYL=-2-PENTANONE

€210 2-HEXANONE

C220 TETRACHLOROETHENE

c225 1,1, 2, 2-TETRACHLORQETHANE
€230 TOLUENE

€233 CHULOROBENZENE

C240 ETHYLBENZENE

C24% STYRENE

C250 TOTAL XYLENES

[ =
USSR P BFEBAQORO UG AT RBPUWBAOQANANDUNNBPDURRO WL

CCCCTCCCCCCCCCCcCCoCCcCcCreoCcCcoeccCcocECcce CcCoCCc

SSE WS N TR T N R R R TR o
o Ne]
(PO
~ 5
(o N w

U = UNDETECTED AT THE LISTED DETECTION LIMIT
‘= COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

012743
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'Nsr 1D 4%10 ’ SAMPLE NUMBER: TEX INF
l aaaaaaa
i ORGANICS ANALYSIS DATA SHEET
!ABGRATORY ~NAME: SPELCTRIX CASE NO. ez
~AB SAMPLE II NO.: 8§7:12004C2 ac r«sﬂom NO. . e
manE MATRIX: WATER CONTRACT ND. : ==
TA RELEASE AUTHORIZED BY;,«;?».’H. o DATE SAMPLE RECEIVED: .. 7/=2///% 7

SEMIYOLATILES

! !..,NCENTRATI'JN LOW DATAFILE: 9U12004C02

T2 EXTRACTED: ... /2/2/%2) .
iFra ANALYZED: 12/14/87 DILUTION FACTOR: .... 49 .
DETECTIDN AMOUNT
' £OMPOUND LIMIT FQUND <
(%ICPOGRANS / LITER) <
S o el e o O 0 5 e S s 0 o A S i e ot 1 M S ot 5 ettt e St % e it vy
[ €315 PHENOL a0 U o
€325 315(2-CHLORDETHYL)ETHER 40 U -
€330 =-CHLOROPHENDL 40 U
I €33% ..3-DICHLOROBENZENE 40 U @
¢330 1. 4-DICHLCROBENZENE 30 u
€345 BENZYL ALCOHOL 40 U
€350 1.2-DICHLOROBENZENE 40 U
l €355 2-~METHYLPHENOGL A0 U
C360 BIS(2~CHLOROISOPROPYL)ETHER 30 U
€365 a-METHYLPHENOL 40 U
l €370 N-NITROSODIPROPYLAMINE 40 U
€37% HEXACHLOROETHANE 40 J
C410 NITROBENZENE 40 U
| . C415 ISOPHORONE 40 U
| C420 2-NI1TROPHENOL 40 U
| C425 2, 4-DIMETHYLPHENOL 0 .. . 45
C430 BENZOIC ACID 200 U
| l C43% BI1S(2-CHLOROETHOXY)METHANE a0 v
ﬂ €440 2, 4-DICHLOROPHENOL 40 U
C445 1.2, 4-TRICHLOROBENZENE 40 U
i l C4%0 NAPHTHALENE &0 Uy
CAS%S 4-~CHLOROANILINE 40 U
C460 HEXACHLOROBUTADIENE 30 U
| ' C446% P-CHLORO-M-CRESOL 40 U
| €470 2-METHYLNAPHTHALENE 40 U
€510 HEXACHLOROCYCLOPENTADIENE 30 v
| €518 2, 4, 6~-TRICHLOROPHENOL 0 U
! €520 2.4, S-TRICHLOROPHENGL 200 U
€525 2-CHLORONAPHTHALENE 40 U
| €530 2-~-NITROANILINE 200 U
' €535 DIMETHYL PHTHALATE 40 U
‘ C340 ACENAPHTHYLENE 40 U
| C954% 3-~NITROANILINE 200 U
)E €550 ACENAPHTHENE 80 ... 20
\ €535 @ 4-DINITROPHENOL 200 u
C360 a-NITROPHENOL 200 U
| €565 DIBENZDFURAN 40 U
|! ¢S7C 2, 4-DINITROTOLUENE 40 U
| ¢375 2. 6-DINITROTOLUENE a0 U

012744 ) y N - 7
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3 N ' *

‘ T OPEUTRIX DC # ~=m~ g
SAMPLE NUMBER: TEX INF
lc‘dIVGL TILE CRGANICS ANALY3I5S DATA SHEET, ZONTINUED
lmmr-'n.s; 112004¢02
DETECTION AMOUNT
l ZOMPOUND LIMIT EOUND
(MICROGRAMS / LITtR)
' C280 DIETHVYL PHRTHALATE 40 U
¢98%  4-CHLOROPHENYL PLENYL ETHER a0 y
l £59¢ FLUORENE 40 1J
€599 *NI*RDAﬂA_‘NE 200 U wn
Co10 4, 6~DINITRO-2-METHYLPHENCL =lels B Y] <
C6515 N- NITRDSODIPHENYLAMINE 40 U f~
I C62% A-BROMOPHENYL PHENYL ETHER 40 U o~
C630 HEXACHLOROBENZENE 40 U -
C635 PENTACHLOROPHENGL 200 .. ... .. .. a3 J -
I C640 PHENANTHRENE A0 U
€448 ANTHRACENE 40 U
C6830 DI-N-BUTYL PHTHALATE 40 U
€455 FLUORANTHENE a ... 10 J
I C719 PYRENE 40 .. ... .. . 9 J
C720 BUTYL BENZYL PHTHALATE 40 U
C72% 3.3’-DICHLOROBENZIDINE a0 U
E C730 DBENZO(A)ANTHRACENE 40 U
C73% BIS(Z2-ETHYLHEXYL)PHTHALATE 40 U
C740 CHRYSENE 40 U
! €760 DI-N-OCTYL PHTHALATE 40 U
C76% DBENZO(B)FLUYORANTHENE 40 U
C770 DENZID{KIFLUDRANTHENE 40 U
C775 BENZIO(A)YPYRENE 49 U
C780 INDENO(], 2. 3~-CD)PYRENE 40 U
€783 DIRENZO(A. H)ANTHRACENE 40 U
C790 BEN20O(GHI}PERYLENE 40 U
% = UNDETECTED AT THE LISTED DETECTION LIMIT
‘ = COMPOUND I3 PRESENT, BUT BELOW THE LISTED DETECTION LIMIT
8
! |
|
L
|
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IST ID: 317 SPECTRIX DC @ =w= g
| l SAMPLE NUMBER: TEX. INF.
' ORGANICS ANALYSIS DATA SHEET - PAGE 4
30RATORY NAME. SPECTRIX HOUSTON CASE NO. - w=
¢ REPORTY NC . -= ANALYST: RSB DATAFILE: 35U12004V02
' B. TENTATIVELY IDENTIFIED COMPOUNDS
E # "OL.ATILE COMPDUND NAMES SCAN#  PURITY AMOUNT

e R k. D e ) et Gk . i i i

NO NON-HSL COMPOUNDS FOUND > 10Y% OF NEAREST INT. STD.

J = ESTIMATED VALUE - A {:1 RESPONSE FACTOR IS ASSUMED

012746
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SPECTRIX D¢ # =ua

SAMPL.E-

CRGAMIID AMALYSIZ DATA SHEET - PAGE s

lgsommav MAME. SPESTRIX CORPORATION

lf)C REPORT NO. - ~-=- ANALYZY  ngn

.,w-_m—'-a--nqaa

l_{-s 7-bo~4L

/f/f’*lét}
rJ-65-3
F3- 33-0

/-63-4£

tll -30 -5
‘\

\

]

|

|

|

|

[

TEX INF

- G e e

CASE NO. :

DATAFILE. 9U12004C02

B. TENTATIVELY (pgMTIZISD SOMPOUNDS

SEMIVOLATILE ”GMPQUNQ MNAMES

PYRIDINE, 2, 6~-DiMETHYL~-
BENZONITRILE, 2-METHYL~

CYCLOHEXANEME THaNQL, - ALPHA. ;. ALPHA. , 2-TR
ETHANCNE, 1~(4=~YDROYYDHENYL )~
BENZQIBITRIOPHENE

PHENQL, 2,4, 6~TRIMETHYL-

BENZENE, 1~ETHYL=4~METHOYXY=-

ISOCGUINOL INE

IH~INDEN-1<=0ONE, 2, 3«DIHYDRO-

QUIMNOLINE, 2-METHYL-

UNKNOWN-DOESN ‘T MATCH ANY LIBRARY SPECTRA
UNKNOWN=-DOESN'T MATZH ANY LIBRARY SPECTRA
1 (2H) ~1SOGUINOL INQNE

UNKNOQWN-DOESN'’'T MATCH ANY LIBRARY SPEGCTRA

UNKNOWN-DOESN’T MATCH ANY LIBRARY SPECTRA

SCAN%

359
627
719
735
766
783
B21
834
854
883

1184
1239
1287
1333

IMATED VALUE - & 1:1{ RESPONSE FACTOR 1§ ASSUMED

PURITY AMOUNT

- A A ﬂ—ﬂ-ﬁdﬂ-a‘-‘-—'l-nni-Bﬁ-ﬂﬁuﬂqﬁi-“‘s“u—‘.ﬁﬂ-‘sﬁ&--ﬂm-a‘-nﬂ-n#*,

—-—nhﬂ-ﬁ---‘en

717
£s
74
769
£03
837
&ol
F¢a

‘77/

PL

& o

UG/%E

45 (N

28

50
24
96
&1

38

210
31
=29

e

Loy



shines
012747


KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY ,
BIOLOGICAL TREATMENT INFLUENT METALS DATA

Parameter (ug/) Inflyent
Antimony <60.0
Arsenic <10.0
Beryllium <5.00
Cadmium <5.00
Chromium <10.0
Copper <250
Lead <5.00
Mercury <0.200
Nickel <40.0
Selenium <500
Silver <10.0
Thallium <10.0
Zinc 461

012748
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APPENDIX E
(Aeration Tank Treatment Results)
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S s

Parameters

D S A v S G e . . v S -
R e e rrerereT

pd (units)
Temperature (Deg C)
Flowrate {(mls/min)
TSS

VsS

FSS

Dissolved Oxygen

% Caustic Usage (mls)
¢ D. O. Uptake

B Microscopic Observ.

KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
STATISTICAL SUMMARY
AERATION TANK MIXED LIQUOR DATA

85% CIX
LOWER

. G L T o WEL O A St G N M Wty S et A T iy Wy i R i pry v vy e @ pp ey ge e gme = WD e R wey S A WL ¢ MR VR me S b i o S SN ST TR AT UM S WE VR mwr e M W T e WY A e
i ma o e e v s AW oy S A B R A R o o v A S ek My e R e @R D G T M L ER D M e SR T o R W, SRk SR e M M, MR M L R SR S A MR AR M S e R A MR e R T e W e W e

.96

.08

.88 49,

.08 .

.25 .41
.0000 .0gco
.0000 .0000

E All values are in mg/L unless otherwise noted.
g Note: Flowrate indicates influent flow to unit.

012750
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. 1 - Lo, o, . - . N
; “ s L g s P it L O e R kB N .

Parametars

i el e e R I — -
-.q_..—-—__...——-__-—..-._—

PH (units)
Phenols-Chemetrics
Total PO4-Hach
NH3-N Chemetrics
TSS

VSs

FSS

: PFzanols (4-AAP)
N T

. BOD{5)-Total
BOD(5)~Soluble
COD-Total
COD-Soluble

Cil & Grease
TDS

TDFS

TDVS

PCP (ug/L)

Total Cyanide

;; Metals
§@ FPhenolics (EPA 604)

B 012751

Total Det. PAH(ug/L)

1o von o
Q<DUHHP*U\@(n010Nm(nUNDch)O(3(3C)Ord

56.00
23.90

2.80
.000¢
.0000

g s

KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
STATISTICAL SUMMARY
AERATION TANK EFFLUENT DATA

a—All values are in mg/L unless otherwise noted.

95% CI

STD LOWER UPPER GMEAN GSTD
27 6.92 7.07 6.99 1.04
0000 0060 .G009 00 .0000
66 3.24 3.62 3.37 1.21

03 99 1.066 1.00 1.03
497.87 57.88 345,86 39.48¢ 4.97
459.94 49.38 315.42 31.38 5.29
39.66 8.00 30.94 6.96 3.57
GO 0t .02 02 1.1
3.28 12.14 17.61 14.57 1.25
8.22 -.34 22.55 7.18 J.42
3.83 -.72 8.28 2.7%1 2.43
8.61 36.67 60.53 47.80 1.23
5.70 25.92 40.08 32.59 1.20
166.92 -125.80 288.64 14.95 6.186
22.48 149.90 205.70 176.72 1.13
17.82 89.55 144.05 120.78 1.15
6.96 47.35 64.65 55.63 1.14
00 23.90 23.96G 23.90 .00

.00 .01 .01 .01 .00
1.30 1.18 4.41 2.51 1.73
.0000 .0000 .0000 .00 .0000
.0000 .0000 .Q000 .00 .0000
012751

—....._.._._..____.._-_-._._-._._-._--.__-_-.-.-—_—-._.__—-.———.
__.._..—_-—-_-_—_.__~-__——_—-

e T
-.———-————.-—_-.—...——-—-.——-———

100.00



shines
012751


B N on O DN e E S - N I e s

Taxarkina, TX Treatability Otady

Statisti al Summary e
Aeration Tank PAH Data -
# OF Q% ¢y RIS R Y B
Parameters ORVS MEAN STD LOWER Wk GMEAN GLTh MIN MAX VAL

_ Acenaphthy lene 0 N Q000 0000 G800 G0 0000 Q000 060 Le0en A

Agg-napht,he“e ) RN LUaao RSS! (e S0 o0 CEra CO06G LT - .

¥ Fluopeg.. ( RN RUUHY Lo U 000 Lo0an RUIY BRI NUUHI.

i Phenanthrene 4] GO0 Q800 Qean L06a¢ U0 0000 L0060 Ny LUaun .

g Anthracane G L0aan L0000 L0000 COann 06 e Laaon oo JHnaon "

1 Fluoranthene ( QOO0 L0ao0 o0 ChGan 00 aaag SB0o0 L8000 AT .

i Pyrene Z .25 (1 15 8 LSBT 05 .25 .28 A

5 Benzo(ajanthracens 5 .14 07 08 .23 12 190 5 90 o
Chryesene 3 L 25 L4 .18 S Leh P17 .2l .28 .30 .
Bepnzo(a)ypyrene ) .28 18 ik .47 .04 1.93 .11 .45 CEE -

. Benzo(b) flusranthene 5 .49 L2 .18 .82 - 40 £.286 L1l LTY 1.t :

- Benzo(k)fluoranthene & 13 .06 06 .21 17 1,76 E e 4 '
Dibena(ah}anthraaene 5 .48 .23 L8 .74 .41 1 .81 .14 LBy 86 . o
Benzo(g.h, itparylene 5 LR .25 .98 R LBE 1.59 .3t L9 .49 T
Indeno(123 cdipyrane b A5 L2d ALY Al .40 1.76 18 .BR LB . g
TOTAL DETECTABLE PAH 5 <. 80 1.30 1.18 4.41 2.51 1.73 t.24 3. 44 Bt ) s
Carbazole (& L0000 G000 L0000 GO0 LU L0000 RO QOO a0 -
Navhthalena {t L0000 L0000 EIIRIE: L0000 .00 Qoo L0006 RUaue Lnoano jg
Note: Negative namber () fopr 954 Lower I indicacos 4 It parameter leve] . o
Note: 0" indicates “ntry Relow Detectable Leve ] (BOLY of recpective parameters.  Q

-'.' . ‘\‘.J.'

R

012752
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KOPPERS COMPANY, INC.
Texarkana, TX Treatability Study
Aeration Tank PAH Data .
SAMPLING DATE % 3 .
Rings Sol. 23-Nov-87 30-Nov-87 G4 -Dec B7 08 Dec 87 12 Dec BT B i i
Acenaphthylene 3 ~ <2.00 <2.00 <2.00 <2.00 <2.00 ER i
N Acenaphthene 3 3930 <2.00 <2.0a 2. 00 <700 <2.00 (RS
S Fluorene 3 1980 <0.200 <0.200 <(.200 2. 200 <0, 200 b
B Phenanthrene 3 1290 <(.500 <Q0.500 <0.500 <0.500 <0.500
Anthracene 3 73 <0.500 <0.500 <@, 500 <0500 <0 .500
Flucranthene 4 260 <0.200 <G 200 <0.200 <{(,200 <1 .200 i
Pyrene 4 135 <0, 200 0.248 <(.200 <3, 200 4.262 :
; Benzo(ajanthracene 4 14 . 180 {.225 .068 0.171 0.054 P
3 Chrygene 4 2 0.207 0.276 <0 150 Q.27 <, 16
, Benzo(a)pyrene 5 3.8 €.398 .453 €, 126 0,315 G.112 I
; Benzo(b)fluoranthene 5 - 06.718 (+.649 ¢.297 0.654 ©.107 3
’ Benzo(k)fluoranthene 5 - G.159 ¢.185 0.084 0.202 0.052 R
Dibenz(ah)anthracene 5 2.49 0.694 0.579 0.25 0.6 (. 18& tow
Benzo(g,h, i)perylene 5 - 0.914 ¢.725 0. 368 0.6862 0.308 S
Indeno(123-cd)pyrene 6 - (¢.682 0.491 0.352 0.563 0.161
TOTAL DETECTABLE PAH - - 3.952 3.809 1.545% 3.437 1.247 -,
: Carbazole - - <200 <200 <200 <200 <200 .”“b
; Naphthalene 2 31700 <2.00 <Z2.00 < 2.060 <Z2.04 <2.00
5 .
012753
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY ‘
WEEKLY DATA SHEETS PR
AERATION TANK MIXED LIQUOR DATA T

SAMPLING DATE RN
23-0ct-87 24-0Oct-87 25-0ct-87 26-Oct-87 27-Oct-87 28-Oct-87 29-Oct - SN

PH (units) 6.75 6.2 6.45 6.9 6.85 6.9 7 B 5
Temperature {Deg C) 20 21 21 21 21 21 21 ‘ N
Flowrate (mls/min) - -

TSS 2940 2260 1420 940 760 560

vss 2660 2120 1260 860 740 - 570

F3s 280 149 160 80 20 - 90

i

l

5
- 1.29 1.29 1.29 1.29 . j,

!

Dissolved Oxygen 8.8 9.1 9 8.8 - 9 [N
Caustic Uszage {mis} 1 0.5 1 0.5 0 0 1 j o
D. 0. Uptake - - - - - - - T
Microscopic Observ. * * * x * x * -
All values are in mg/L  unless otherwise noted. = * g
* Indicates that the test was performed. A
Note: Flowrate indicates influent Fflow to unit. »
ek
. [
2 SRR
- i
ﬂf

Nn12754
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KOPPERS COMPANY, INC. ; .
TEXARKANA, TX TREATABILITY STUDY : .

Note: Flowrate indicates influent flow to unit.

WEEKLY DATA SHEETS . -
AERATION TANK MIXED LIQUOR DATA ‘ [
SAMPLING DATE . o
30-Oct-~87 31-0Oct-87 01-Nov-87 02-Nov-87 03-Nov-87 Q4-Nov~87 05-Nov-1 ﬁ, e
PH (units) 6.9 7 6.9 7.3 7 7.2 7.5
Temperature (Deg C) 21 22 21 21 23 23 23 - g
Flowrate (mls/min) 1.29 1.29 1.29 1.29 1.29 1.29 1.29 , e
TSS 410 210 146 110 50 52 68 ' =
¥Ss 350 187 130 a6 44 46 55 C '
FSS 60 23 16 14 6 6 13
Dissolved Oxygen 8 8.9 g 8.4 9 8.95 9
s Caustic Usage (mls) 0 Q 1] 1] 0 1 1 )
| D. 0. Uptake - - - - - - - N
g Microscopic Observ. x * * * * * * SRS o
All values are in mg/L unless otherwise noted. K R
* Indicates that the test was performed. % T

fﬁ . 012755
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY ST Y '
WEEKLY DATA SHEETS ;
AERATION TANK MIXED LIQUOR PATA
SAMPLING DATE }
06-Nov-87 07-Nov-87 08&-Nov-87 09-Nov-87 10-Nov-87 11-Nov-87 12-Nov-i{IE
PH (units) 7.3 7.4 7.4 7.3 7.3 7.4 7.4
Temperature (Deg C) 21 21.5 22 24 23 18 i9
Flowrate {mls/min} 1.24 1.28 1.29 1.29 1.29 1.29 1.28
TSS 75 202 91 49 21 24 12 _
VSs 61 170 72 43 16 18 ] T
FSS 14 32 19 8 5 o 3

Dissolved Oxygen 3.1 8.9 8 9 9.3 9.5 10 .
Caustic Usage (mls) 0.5 0.5 1.5 O 0 0 0

P, 0. Uptake - - - - - - ~
Microscopic Observ. * - - * % * *

N12756
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R = o wme ma o an em Bn me e WE YSE MR ST W R S I R s .
KOPPERS COMPANY, [NC. T
TEXARKANA, TX TREATASILITY STUDY
WEEKLY DATA SHEETS .
AERATION TANK MIXED LIQUOR DATA .
. SAMPLING DATE S
K 13-Nov-87 14-Nov-87 15-Nov-87 18-Nov-87 17-Nov-87 13-Nov-87 19-Nov-
PH (units) 7.4 7.5 7.4 7.4 7.5 7.6 7.5 W
Temperature (Deg C) 21 25 25 26 24 23 21
Flowrate (mis/min) 1.29 1.3 1.28 1.28 1.29 1.29 1.29
TSS 14 51 69 15 29 9 8 g
¥385 11 41 51 10 24 8 5
S FSS a 10 18 5 5 0 3
o Dissolved Oxygen 9.6 9 9.2 8.9 g 8.9 8.6 .
o Caustic Usage (mls) 0 ) 1 - 0 0 aQ
: D. O. Uptake - - - - - - - y
: Microscopic Observ. x * * * x * < R |
'Eﬁf; All values are in mg8/L unless otherwise noted. By '
3 * Indicates that the test was performed. = .ﬁ?
b Note: Flowrate indicates influent flow to unit. -7 P
l 012757 B
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FOPPERS COMPANY » INC.
TEXARKANA, TX TREATABILITY STULY o7
WEEKLY DAYA SHEETS N Rt
AERATION TANK MIXED LIQUOR DATA .

i
SAMPLING DATE SR §

20-Nov-87 21-Nov-87 22-Nov-87 23-Nov-87 24-Nov-87 25-Nov-8T 26-Nov- o
PH (units) 7.5 7.6 7.5 7.7 7.7 7.55 7.5 W -
Temperature (Deg Cy 22 22 22 22 22 22 23 i e
Flowrate {mls/min) 1.29 1.4 1.3 1.29 - 1.29 1.34 Lo
TS8 18 24 19 21 57 54 4C <
VSs 11 16 12 15 34 33 26 .
FSs 7 5 7 8 23 21 14 D%
Dissolved Oxygen 16.8 8.5 9.3 ir.2 9.4 8.2 8.7 Ny
Caustic Usage {mls) 0 1 0 0 0 0 0 BE
D. 0. Uptake - - - - - * -
Microscopic Observ. x x * * X x x -

All values ars in mg/L unless otherwise noted. , o
4 Indicates that the test was performed. PR
Note: Flowrate indicates influent fiow to unit, '

t
N7

ol | 012758 i
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ROPPERS COMPANY, INC.
TEXARRANA, TX TREATABEILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK MIXED LIQUOR DATA

SAMPLING DATE .
27-Nov-87 28-Nov-87 29 ~Nov-87 30-Nov-87 01-Dec-87 02-Dec-87 23-Dec-§

pH (units) 7.6 7.6 7.588 7.6 7.8 7.5 7.6
Temperature (Deg C) 22 22 22 22 22 22 22
Flowrate (mls/min) 1.38 1.32 1.29 1.29 L.27 L.27 1.22
TSS 45 28 30 9 9 8 11
VSs 35 17 18 6 7 4 7
FSS 10 11 12 3 2 4 4
Dissclved Oxrgen 8.9 8.75 g 8.4 8.9 3.7 9.2
Caustic Usage (mis) D 0 0.5 e.5 0 0 0
B. . Uptake - - - -~ X - -

Microscopic Observ. % % % - * * *

All values are in mg/L unless ctherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
YEEKLY DATA SHEETS
AERATION TANK MIXED LIQUOR DATA

SAMPLING DATE
04-Dec~87 05-Dec-87 0€-Dec-87 Q7T-Dec-87 08-Dec-~87 09-Dec-87 10-

PH (unite) 7.6 7.4 7.4 7.5 7.4 7.6
Temperature (Deg C) A 22 22 22 22 22

Flowrate (mls/min) - 1.18 - 1.38 1.3¢ 1.4 1.29
TSS 11 9 11 7 3 9

vss 8 5 7 5 3 7

¥sSs Ki 4 4 2 2 2 4
Dissolved Cxygen g 9.15 9.2 9 9 8.5 8.85
Caustic Usage {mlsg) 0 0 g.5 0 0.5 0

D. O. Uptake - K - - % - -
Microscopic Observ. * * 3 * X x -

All values are in mg/L unless otherwise noted.
* Indicates that the test was performed.
: Flowrate indicates influent flow to unit.

012760
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11-Dec-87 i2-Dec-87

ot {units)

7.4
Temperaturs (Deg C) 22
Flowrate {mls/min) 1.28
TSS 7
vss 4
Fsg 3
Dissolved Oxygen 8.7
Caustic Usage (mls) 0
D. 0. Uptake -
Microscopic Obsery. *

All values are in mg/L
¥ Indicates that the tes
Note: Flowrate indicerces

KOPPERS COMPANY, INC.
TEXARKANA, TX TRRATABILITY STUDY

WEEKLY DATA SHEETS
AERATION TANK MIXED LIQUOR DATA

SAHPLING DATE

*

unlessgs otherwise noted.
was performed.
influent flow to uait.
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KOPPERS COMPANY, INC,
TELARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE .
23-0Oct-87 24-0ct-87 25-0ct-87 24-Qct-87 27-0ct-87 28-0Oct-87 29-Oct -

PH (units) §.8 6.15 6.2 6.6 6.8 8.7 7
Phenols~Chemetrics - - - ~ ~ - -
Total PO4-Hach - 4.3 4.3 4.3 4.3 4 4.3
NH3-N Chemetrics - <3 <1 <1 <1 <1 <1
TSS 120 2400 2040 1600 900 - 630
V&S 108 2240 186¢ 1440 880 - 560
FSS 12 160 180 160 20 - 70
Phenols €4- AAP) - - - - - - -
TOC - - - - - 11.7 -
BOD(5)~Total ~ -

BOD(b)~Soluhle - - - -
COD~Total - - - - -
COP~Soiuble - - - - -
0il & Grease - - ~ : -
TDS - -

Total Cyanide - - - = = -
Total Det. PAH(ug/L) - - - - - - -
Metails - - - - -
Pherolics rEPA 604 -

All values are in mg/L wunless otherwise noted.
* See data in appendix.
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"..,,,

pH {units)
Phenols—Chemetrics
Total PO4-Hach
NH3-N Chemetries
TsSS

vss

FSS

Phenols (4-AAP)
TOC

BOD(5)~Total
BOD(5)~-Soluble
COD-Total
COD-Scluble

Cil & Grease

TDS

TDFS

TLVS

PCP (ug/L)

Total Cyanide

Total Pet. PAHCug/L)
Metals

Phenolics (EPA 604)

All values are in mg/L

* See data in appendix.

012763

30-Oct-87 31-Oct-87 01

7
3.7

<1
420

380
40

it

LI R A |

[

" TEXARKANA, TX TREATABILITY STUDY

AERATION TANK EFFLUENT DATA

6.7

3.5
<1
370
335
35

-—

LI T I |

unless otherwise noted.

KOPPERS COMPANY, INC.

WEEKLY DATA SHEETS

SAMPLING DATE

T.1

3.8
<1
196
180
16

~Nov-87 02-Nov-

7.1
3.5

<1
118

102
16

17.1

[

0127653

6.9

3.2
<1
82
56

6

6.7

3
<1
54
48

6

i

L

KR N A LN DR T R o e =
o TR R OEmn oW e HE e SN G O o e .

87 03-Nov-87 04-Nov-87 05-Nov~

7
3.2
<1
[£
60
10
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KOPPERS COMPANY, [NC.
TEXARRANA, TX TREATABILETY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE :
06~Nov-87 07-Nov-87 08-Nov-87 09-Nov-87 10-Nov-87 11-Nov-87 12-Nowv-

pPH (units) 6.9 6.8 6.8 6.9 6.9 8.95 7
Phenols~Chemetrics - - - - - - -
Total PO4-Hach 3 2.1 3.3 3.2 3.2 2.t 3
NH3-N Chemetrics <1 <1 <1 <1 <1 <1 <l
7SS 94.5 240 138 64 30 21 19
vss 77 204 113 53 24 16 15
FSS 17.5 36 25 1 [ 5 4
Phenols (4-AAP) - - - - - - -
TOC

!

BOD(5)-Total

BOD(5)-Soluble -
COD-Total
COD-Soluble - - ) — _
Oil & Grease -

TDS

TDFS

ThVS

PCP (ug/L)
Total Cyanide
Total Det. PAH(ug/L) -
Metals

Phenolics (EPA 604)

LI A | LI N I |
L

All values are in mg/L. unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY -
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE ,
13-Nov-87 14-Nov-87 15-Nov-87 16-Nov-87 17-Nov-87 18-Nov-87 19-Nov-¢

7.1 7 7.3 7.15
2 3.1 4.

PH (units) 7.2 7 6.9
Phenols-Chemetrics - -
Total PO4-Hach 3.2 3 3 3
NH3-N Chemetrics <1 <1 <1 <1 <1
1TSS 14 32 47 18 23 6 10
6
a

FaS
=0

VSS 11 24 37 13 21
FSS 3 8 1Q 5 2

Phenols (4-AAPY - - - - - - -
TOC - - -

BOD¢(5})-Total - - - - - - -
BOD(5)-Soluble - - - - - - -
COD~Total - - - - - - -
COP~Soluble -

Oil & Grease
TDS

TDFS

TDVS

PCP (ug/L)
Total Cyanide -
Total Det. PAH(ug/L) - - - -
Metals -
Phenolics (EPA 804) -

|
i
1
i
'
!

]
!
1
]
}

!
1
i1
i
1

LA N I |
i
1
i
t
t

|
)
1
LA T N T |
[ I |
[ A |

All values are in mg/L unless otherwigse noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARRKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE
20~-Nov-87 21-Nov-87 22-Nov-87 23-Nov-87 24-Nov-8T7 25-Nov-87 26-Nov-

PH (units) 7.1 7.4 7.2 7.4 7.4 7.2 7.25
Phenols—Chemetrics - - - - - - -
Total PO4-Hach 3.2 3 3.2 3 3.2 3 3.3
NH3-N Chemetrics <1 <1 <1 <1 <1 <} <1
TSS 16 19 17 10 37 31 28
vVSs 10 12 10 7 22 18 19
FSS 6 7 7 3 i5 13 9
Phenols (4-AAP) - - - 0.018 - - -
TOC - - - 12.7 - - -
BOD(5)-Total - - - 8.7 - - -
BOD(5)-Scluble - - - 2.3 - - -
COD-Total - - - 48 - - -
COD-Soluble - - - 40 - - -
Oil & Grease - - - <8 - - -
TDS - - - 164 - - -
TDFS - - - 119 - - -
TDVS - - - 45 - - -
PCP (ug/L) - - - - - - -
Total Cyanide - - - - - - -
Total Det. PAH(ug/L) - - - 3.952 -

Metals - - - - - -

Phenolics (EPA 804} - - - - - - -

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE
27-Nov-87 28-Nov-87 29-Nov-87 30-Nov-87 G1-Dec-87 02-Dec-87 03-Pec-

pH (unitsy 7.1 7T.25 7.2 7.1 7.4 7.2 7
Phenols—Chemetrics - - - - - - -
Total P04-Hach 2 2.6 3 3.3 3 3 3
NH3-N Chemetrics <1 <1 <1 $1 <1 <1 <1
TSS 32 14 21 9 14 g 12
vss 22 9 15 7 10 8 it
FSs 10 5 6 2 4 1 oA
Phenols {4-AAP) - - - 0.019 - - -
TOC - - - 15 - - -
BOD(5)-Total - - - 15 - - ~
BOD(5})-Soluble - - - 4.25 - - -
COD-Total - - 60 - - ~
COD-Soluble - - 30 - - -
O0il & Grease - - - <6 - - -
TBS - - - 178 - - -
TDFS - ~ - 120 - - -
TDVS - - - 58 - - -
PCP (ug/L} - - - 23.9 - - -
Total Cyanide - - - <Q.01 - - -
Total Det. PAHC(ug /L) - - 3.809 - - -
Metals - - - * - - -

1
*
1

Phenolics (EPA B04)

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE
04-Dec-~87 05-Dec~87 06-Dec-87 07-Dec-87 08-Dec-87 09-Dec-87 10-Dec-

PH (units) 7.3 €.6 6.9 7.18 7.15 7.15 7
Phenols~Chemetrics - - - - ~ - -
Total PO4-Hach 3.2 3 3 4.3 4.6 4.6 4.1
NH3-N Chenretrics <1 <1 <1 0.8 <1 <1 <1
TSS 9 18 13 7 10 11 8
vss 7 11 10 6 g 9 6
FSS 2 5 3 1 I 2 2
Phenols (4-AAP) 0.017 - - - G.014 - -
TOC 15.4 - - - 20.8 - -
BOD(5)-Total <1 - - - 24.9 - -
BOP(5)-Soluble 1.2 - - - g8.88 - -
COD-Total 45 - - - 55 - -
COD-Soluble 25 - - - 35 - -
0il & Grease 380 - - - <6 - -
TDS 155 ~ ~ - 214 - -
TDFS 100 - - - 150 - -
TDVS 55 - - - 64 - -
PCP (ug/sL) - - - - - - -
Total Cyanide - - - - - - -
Total Det. PAH{ug/L) 1.545 - - - 3.437 - -
Metals - - - - - -

Phenolics (EPA €04) - - - - -

All values.are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARRANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
AERATION TANK EFFLUENT DATA

SAMPLING DATE
11-Dec~87 12-Dec-87

pH (units) 6.9 7
Phenols—Chemetrics - -

Total PO4-Hach 4.2 5.3
NH3-N Chemetrics <1 <1
TSS 8 6
Vss 6 6
FSS 2 0
FPhenols (4-AAP) - 0.014
TOC - 15.8
BOD(5}-Total - 5.93
BOD(5)-Soluble - 1.27
COD-Total - 35
CCD-Soluble - 35
01l & Grease - 9.1
TDS - 178
TDFS - 120
TDVS - 58
PCP (ug/L) - -

Total Cyanide - -

Total Det. PAH(ug/L) - 1.242
Metals - -

Phenolics (EPA 604)

ALl values are in mg/L

unless otherwise noted.
*¥ See data in appendix.
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SPECTRIX DC # -—-~- 8

'457 10 SLEF SAMPLE NUMBER: AERATION TANA EFF.

L i ol s O A0 ot W ik, K s SN e o I it et i i

ORGANICS ANALYSIS DATA SHEET (PAGE 1)

LARORATORY NAME: SPECTRIX CASE NO.: ==

a3 SAMPLE ID NO.: 871200404 QC REPORT NQ.: ~-

gimpus MATRIX: WATER U CONTRACT NQ. : 12-01-87

TA RELEASE AUTHORIZED BY: DATE SAMPLE RECEIVED: s3-0r-&%

' VOLATILES

CONCENTRATION: LOW DATAFILE: SU12004V04A

1'75 ANALYZED: 12/08/87 DILUTION FACTOR: 1. 00

I CAS # COMPOUND UG/L o

W e ot
€010 CHLOROMETHANE 16 U -
COiS BROMOMETHANE 10 U o
020 VINYL CHLORIDE 10 U
CO2% CHLOROETHANE 10 U bl
€030 METHYLENE CHLORIDE 8 .. ...... 10 =
C035 ACETONE 1o ... 220

C040 <CARBON DISULFIDE

C04% 1, 1-DICRLOROETHENE

co%0 1, 1-DICHLORCETHANE

C0%5%5 TRANS~1, 2-DICHLOROETHENE
040 CHLOROFORM

C0&6% 1, 2-DIC+~LOROETHANE

C110 2-BUTANONE

ci1s 1,1, 1-TRICHLOROETHANE

1

|

l\l C120 CARBON TETRACHLORIDE
|

-

[ d

ci25 VINYL ACETATE

C130 BROMOD!CHLOROMETHANE

Ci140 1, 2-DICHLOROPROPANE

€170 CIS~1.3-DICHLORQPROPENE(Z)
C180 TRICHLOROETHENE

C19%% DIBROMOCHLOROMETHANE

160 i, 1. 2-TRICHLOROETHANE
Ci6% BENZENE

C14% TRANS-1, 3-DICHLOROPROPENE (£)
C17% 2-CHLORDETHYLVINYLETHER
C180 BROMOFORM

4-METHYL ~2~PENTANONE

2-HE XANONE
TETRACHLOROETHENE

1, 1, 2, 2-TETRACHLOROETHANE
TOLUENE

’I €233 CHLDROBENZENE

B 240 ETHYLBENZENE

f €245 STYRENE

.i C3%0 TOTAL XYLENES

—

-
ERA BB BWODAONRUEBRAMNEWMO RGO LKW DO N

cCcccdadcoccdcCococooaoeCaccoccoccocacs

a UNDETECTED AT THE LISTED DETECTION LIMIT
= COMPOUND IS PRESENT, BUT BELOW THE LISTED DEYECTION LIMIT



shines
012770


LABORATORY
A SAMPLE

k

Uy | =

MPLZE

MATR I X:

SPECTRIX DG # ===

SAMPLE NUMBER:

AERATION TANK EFF

i U, G e b iy D il R vy e s 6t it TR

ORGAMICS ANALYSIS DATA SHEET

MAME: SPECTRIX
D NC. . 871200404
WATER

TA RELEASE AUTHORIZED BY:P;Z?ﬁV._

012771

CASE NO. :

QC REPORT ND. .
CONTRACT NO. :

SEMIYOLATILES

NCENTRATISN: LOW
TE EXTRACTED:
Te ANALYIED:

\2/14/87

PHENOL
ZIS(2-CHLOROETHYL)IETHER
2-CHLORQPHENOL
i, 3-DICHLOROBENIENE
1, 4-DICHLOROBENZENE
BENZYL ALCOHOL
1. 2-DICHLOROBENIENE
2~-METHYLPHENQL
B15(2-CHLOROISAOPROPYL)IETHER
4~-METHYLPHENOL
N-MITROSODIPROPYLLAMINE
HE XACHLOROQETHANE
NITROBENZENE
1 SOPHORONE
2-NITRAPHENOL
2, 4=-DIMETHYLPHENOL
BENZQIC ACID
BIS(2~CHLOROETHOXY IMETHANE
2, 4-DICHLOROPHENCOL
1,2, 4=TRICHLOROBENZENE

NAPHMTHALENE
4-CHLORGCANILINE

HE XACHLOROBUTADIENE
P-CHLORN-M-CRESOL
2-METHYLNAPHTHALENE
HEXACHLORCCYCLOPENTADIENE
2: 4, &~-TRICHLOROPHENOL
2, &, S-TRICHLOROPHENOL
2~ CHLORONAPHTHALENE
2-WITROANILINE
DIMETHYL PHTHALATE
ACEMAPHTHYLENE
3~NITROANI'.INE
ACENAPHTHENE

2/ 4=DINITROPHENOL
4-NITRAPHENQL
DIBENZOFURAN

2: 4~DINITROTOLUENE

2, &-DINITROGTOLUENE

it o

o

DATE SAMPLE RECEIVED: ./3,/7/%7
DATAFILE: 9U12004¢04
DILUTION FACTOR: .. .. H.o
DETECTION AMOUNT
LIMIT FOUND

200
200
40
40
40

ﬂICRQGRAMS / LITER)

cocCCecoooCCcCCcCcaraoCcCoccocCccococococccCcecoeccaac
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] 2

-

SPECTRIX DC # ~-wm g

SAMPLE NUMRJER- AERATION TANK

!EHEVOLATILE GRGANICS ANALYS1IS DATA SHEET, CONTINUED

IATAFILE. $112034C04

_a_aaaa‘ﬁgw.—.“_‘d—a—s—.—mﬂ_“——a}—;—'-n-a-..—-—-ﬁ—.a‘d-n-i“-ﬁc-d..‘a—dhﬁm_mh“‘m&-’—*”—‘sa"ﬁm—_bﬁ*a“" - -
- e o

DETECTION AMOUNT
l SAMPOUND LIMIT FOUND
(MICROGRAMS / LITER)
' €580 DIETHYL PHTHALATS 40
€385  4-CHLOROPHENYL PHENYL ETHER 49 y
l CS90  FLUORENE a0 y N
C3595 Aa-NITROANILINE 200 y [~
C&L1C 4, 6-DINITRO-2~METHYLPHENQL 200 U
C615  N-NITROSODIPHENYLAMINE 40 y ™~
l €625 4-BROMOPHENYL PHENYL ETHER 46y N
C530 HEXACHLOROBENZENE 40 y -
€535 PENTACHLOROPHENOL 200 U )
l C440 PHENANTHRENE 40 U
C44% ANTHRACENE 40 y
C45G DI-N-BUTYL PHTHALATE 40 y
I Co655 FLUORANTHENE a0 U
C7153 PYRENE 40 y
C720 BUTYL BENZYL PHTHALATE 40 y
. C725 3, 3'~DICHLORGBENZIDINE 80 U
} l C73C BENZO(A)ANTHRACENE 40 U
| C735 BIS(2-ETHYLHEXYL)PHTHALATE 40 y
C740 CHRYSENE 40 U
C760 DI-N~OCTYL PHTHALATE 40 U
C7653 BENZO(B)FLUORANTHENE 40 U
C770 BENZIO(K)IFLUORANTHENE 40 y
C775 BENZO(A)PYRENE 40 y
C780 INDENO(1.2, 3-CD)PYRENE 40 U
C785 DIBENZO(a, H)ANTHRACENE 40 U .
C790 BENZO(GHI)PERYLENE a0 v

|
f |
!
1
\ = UNDETECTED AT THE LISTED DETECTION LIMIT
|‘: COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION (LIMIT
|
\
4
|
f
ﬂ
i
|
I
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SPECTRIX DC # ~-- g

SAMPLE NUMBER AERATION TANK EFF.

CRGANICS ANALYSIS DATA SHEET - PAGE 4

1|BORATQRY NAME.  SPECTRIX HOUSTON CASE NO. & -

AC REPORT NG = == ANALYST. sC DATAFILE: SU1zc04v04a

l B. TENTATIVELY IDENTIFIED COMPOUNDS

!_ _______-.__,,-..-..._-._._———am-cn-—--hﬂi—sﬂ-ﬁ«-——&--——iﬂ-u-ﬁ—ﬂvhﬂdi——bcﬂ—ﬂ-h—ﬂt——d—d—ﬂ-ﬂ————-—sh----d——-un—_&—um

RS # '‘CLATILE COMPOUND NAMES SCAN#  PURITY AMOUNT I~

_._a._-.a—-ﬁ—-—-»‘—-“-&--l—d-"‘-“""‘-"“"“‘"""“‘“""""““"“""“'—""—“"‘-’_-‘""“'*"“-—""'".'/“‘-"'—““-‘i““"—"'“"“-‘-—""'--“"-’-""""-'"ﬁ'p"

ll o\

UG/ I

'

NC NON-HSL. COMPOUNDS FOUND > 105 oF NEAREST INT. STD.
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—— et e . i i

SRGANICS ANALYSIS DATA SHEET

m

- PAG
/\P\s S5

'ABDRATDRV NAME SPECTRIX CCRPORATION

I‘: REPORT NI, . =e- ANALYST. CEB

B.

CASE NO, : -—-

DATAFILE. ¥U12004C04
TENTATIVELY IDENTIFIED COMPOUNDS

O s e e ot s B s o _‘-‘-b’ah-—-—l‘—‘.—n&‘!kn-ﬁ-_—-——“—-ﬁ-—-q—ﬁﬁiﬂl‘

NO NCON-HSL COMPOUNDS FOUND > 10% OF NEAREST INT. STD.

ESTIMATED VAl UE - & 1: 1% RESPONSE FACTOR 1§ ASSUMED

et
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
AERATION TANK METALS DATA

Parameter (ug/t) Aeration Tank

Antimony <60.0
Arsenic <10.0
Beryllium <5.00
Cadmium <5.00
Chromium <10.0
Copper <25.0
Lead <5.00
Mercury 0.303
Nickel <40.0
Selenium <5.00
Silver <10.0
Thallium <10.0
Zinc 246

B 012775
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APPENDIX 2-.E
HISTORIC USE DATA

012776

2069T 4040-001-600

012776
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l

APPENDIX 2-E
HISTORIC USE AREA SURFACE SOIL DATA

Four historic uge areas identified for the Koppers
Texarkana Site are: (1) process area, (2) drip track area, (3)
treated lumber storage areas, and (4) untreated lumber storage
8reas. Figure E-1 presents the locations of the four
above-mentioned areas within the site boundaries. 1t ig
estimated that the Process area covers approximately 4.1} acres,
the drip track area Covers approximately 4.1 acres, the treated
lumber areas cover approximately 9.4 acres, and the untreated
lumber areas cover approximately 44.2 acres.

Table E-1 presents a listing of the number of surface
soils analyzed for individual potential contaminants of concern
(PCOCs) per historic use area. Table E-2 lists the number of
surface soil samples analyzed per acre for each historic use
drea. This table wasg developed by dividing the number of
Samples (Table 1) by the approximate size of each historic use
area. Table E-2 indicates that an average of 2.1 surface soil
samples per acre were analyzed within the drip track area, 0.40
$amples per acre were analyzed within the treated lumber
storage areas, (.43 samples pet acre were analyzed within the
untreated lumber storage areas.

2069T 4040-001-600

012777
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8LLZSLO

TABLE E-}
RUMBER OF SURFACE SOIL SAMPLES ANALYZED WITHIN EACH MISTORIC VUSE AREA

-_— Humber of Surface Sol) Samples Ane yzed __
Process Drip Track Treares Lonbey Untrested Lumber

— XN AR Arma ——Ateas Areas. .. Totalp

Acgenlc 9 5 3 18 35

Chromiun 3 - 3 18 s

Copper 9 5 3 19 35

Lead 7 2 2 i2 23

Mercury 7 2 2 12 23

Toral PAn 9 8 ] 25 48

Potent lakiy Carcinogenic PaR 9 8 6 25 48

Pentachilorophenci 9 8 6 25 48

2ine 9 b 3 19 36

rpproximate Slze of Rach T

Rrea {Mcres 4.1 4.3 9.4 44,2 $2.0

2740F 4349 - 901 - 600
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THRBLE B-2

NUMBER OF SURFACE SAMPLES ANALYZED PER ACRE FOR EACH HISTORIC USE AREA

PLocs

Arsenic
chroaium
Copper
Lead
Marcury
Total PAH

Potentlally cCarcinogenic paq
Pentachlorophenol
Zinc

012779

Process

~Brea
2.19
2.19
2.19
1.71
1.71
2.19
2.19
2.19
2.19

Drip Track
Afaa

1.16
i.18
1.16
0.47
0.47
1.86
1.88
L.86
1.18

A
Treated Lumber
Areag
0.32
¢.32
0,32
0.21
0.21
0.64
0.64
0.54
0.32

alyzed/Acre

Untreated Lumber

Areas

0.41
0.41
0.41
6.27
0.27
0.57
0.57
0.57
0.43

012779
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08LZLC

N W
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.

O WIS
¥ M‘Mf@ &.r:bﬁ _.q .aww;_

UNTREATED AREAS
PROCESS AREAS

FIGURE £-1. NISTORICAL USE
AREAS AT THE KGPPERS
TEXARKANA SITE
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APPENDIX F
(Fixed Film Treatment Results)

012781
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
STATISTICAL SUMMARY
FIXED FILM MIXED LIQUOR DATA

% OF 35% €I 90% LT
Parameters OBYVS MEAN STP LOWER UPPER GMEAN GSTD MIN MAX VALUE
pH (units} 50 7.28 .34 7.186 7.35 7.25 1.05 6.25 T.70 T.70
Temperature (Deg C) 50 21 .64 1.17 21.30 21.98 21.61 1.05 21.00 25.00 23.06
Flowrate (mls/min) 43 1.28 .07 1.26 1.30 1.28 1.08 1.00 1.45 1.38
TSS 49 550.45 972.32 266.39 834,50 $9.03 7.50 3.00 3770.00 1254.73
Vss 49 500.04 893.63 238,97 7T61.11 84.21 T.93 2.00 3390.00 1143.38
88 49 50.41 84.19 25.81 75.00 13.26 5.59 1.00 380.00 115.89
Dissolved Oxygen 49 9.17 .41 a.45 3.29 9.186 1.04 8.50 10.80 9.68
Caustic Usage (mls=) 50 .44 1.04 .14 .74 .89 1.54 .00 7.00 1.53
D. O, Uptake ¢ .0000 L0000 .0000 . 0000 .00 .009090 . 6000 . 0000 . Q060
Microscopic Observ. 0 .Goeo0 .0000 .0000 . 0000 .00 .0000 .0000 . 0000 . 0000

All values are in mg/L unless otherwise noted.
Note: Flowrate indicates influent flow to unit.

SN
. .

\'
_
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
STATISTICAL SUMMARY
FIXED FILM EFFLUENT DATA

95% CI
Paramaters ' LOWER UPPER GMEAN

PH (units)
Phenol.s-Chemetrics
Total PQ4-Hach
NH3-N Chemetrics
TSS

¥SS

FSS

Phenols (4-AAP)
TOC

BOD(5)-Total
BOD(5)~Soluble

B CoD-Total : 77 .
g COD-Soluble . .75 14.

W Oil & Grease . 180.28 ~-143.
a8 TDS : 86 .40 28.32 151,
B TDFS .80 26.20 93.
B TCVS 60.60 10.62 47.
e PCP (ug/L) 17.80 .Q0 17.

¢ Total Cyanide .a1 .CO .

i Total Det. PAH(ug/L) 50.17 87.12 -57

gt Metals .000C .C000

g¢ Pheuclics (EPA 604) .00¢0 .0000 .6000

ﬁ All values are in mg/L unless otherwise noted.

012783 N12783
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N O A N O S I A G MY SR NN NN B B WE W Il e
KOPPERS coMpbaRy | N

s Texarkana, TX Treatability Dty ]
4 Statinsticoal Summary V
Fixed Vilm PAH Data ) ’

I _‘.
i # Op Q5% (0} a4 {|
] Pornme t e OBV MEAN aTD LOWER Ul PR CMEAN  GATD MIN MAX VALUE P

: Avenaphthylon.. 0 S u{an U000 Q00 RUHI L0 L 0oo0 L0 0600 e i .

k Arcnaphthene G RUOY U U RIS S0 gano T NUUY RNV . ;

] Flaorene. 0 U Laaan Lapag (e SO0 aone o0 Lanaa RSN . vt
Phenanthrene 1 LH4 .o IRER La4 .34 Rt ey .94 .06 ‘ ’ '
Anthracens 1 64 00 .64 A4 B4 Qo 84 .64 D
Fluoranthene 3 .34 1.87 781 5.44 TR a.at Lo 306 4 13 ,
Fyrene 5 2.0 4 21 g N .70 4 B0 ATS G.82 4.9
Enzaltalanthracenps & i.h9 AR 1.7 4 A8 CEe 4. 50 1n 6.21 308 ¥ !
Chrysens 5 1.76 Z.88 .80 FiL 34 11 AL .18 6,90 4.0 R
Penzolalpyrene . 5.21 G424 -6, 06 6. 68 .72 4.¢6q 40 2170 DT I
Ponzol(b) flacranthene ¥ ]84 15 .37 10, Pogrn 314 4 46 76 36340 UNDE - f C
I‘w_-‘ni‘:t,»(!'.)f]!lljt‘ﬁﬂf}le}hi 5 IO 3. 54 2.048 HL ARG L RO 4. 71 18 sS40 oy "l Cob
DBibenz(al)anthracene 5 7Tz 13.06 ~8.50 23 .44 2.85 4. 35 .78 a1.04 1219 B .
Benzo(g.h,itperylene & 11.34  10.88 B3, 34 JE 00 3,82 4.85 04 A6 8O SORI R
Indenc (123 ~dipyrene 5 817 14.20 9. 46 ey A AL 4 71 m3 RRIEAT 1 6y , :
TOTAL, DETECTARLN FAH r 0K KT 1. fan Py 17,54 4 %) 4.1z 206 54 SUIEEN l
Curbaznie 0 L0006 YLV L0060 NI 00 L6000 L00QQ L0000 RULO .
Maphthaleoe 0 L0000 0eon L 6aeo UL 000000 L0000 L6000 0060 )

)

Mote: Negative number ( ) for 95% Lower CI indicates a o paramctaer level . < |
Note o 707 indicates entry Beiow Detemtable Lege] (BN o f respective parameters. R E
.

|

012784

® o
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KOPPERS COMPANY, INC.
% Texarkana, TX Treatability Study
: Fixed Film PAH Data
SAMPLING DATE

{
|
ﬁ
Ringe Sol . 23 Nav BT 30 Nav HT (4 [ B¢ O Dec 87 12 beo 47 J
Acenaphthylene 3 - <2.00 <2.00 <2, 00 <2.00 <200 '
Acenaphthene 3 3930 <2.00 <2.00 <2. 00 <2.00 <2.00 h
Fluorene 3 1980 <0.200  <0.200  <0.200  <0.200 <0 200 i |
J Phenanthrene 3 1290 0.938 <@ B0 <0500 <1500 <, 500 }
3 Anthracene 3 73 0.642 <Q.500 <0.500 <0.500 <0.500 !
g Fluoranthene 4 260 3.26 0.543 0.217 <0.200 <0.200 K
g Pyrene 4 135 9.82 0.772 0.290 ¢.326 (i.262 ~
' Benzo(a)anthracene 4 14 6.31 0.878 0.180 (.415 0.150
Chrysene 4 2 6.90¢ ¢.8a7 0.286 0.552 0.180
Benzo(a)pyrene 5 3.8 21.70 2.04 0.683 .23 £.400 ,
Benzo(b)fluoranthene & - 36.30 3.34 1.39 2.56 0.705% S
Benzo(k)fluoranthene 5 - 8 .42 0.788 0.413 0.7686 8.178 ‘
Dibenz(ah)anthracene 5 2.42 31.00 3.70 1.00 2.13 0.778 =
; Benzo(g,h,i)perylene 6 - 46 .80 4.85 1.43 2.67 0.940 P
- 4 Indenc(123-cd)pyrene 6 - 33.80 3.1:8 1.28 2.35 0.526 I
i TOTAL DETECTABLE PAH - - 205 .59 20 .99 7.18 13.00 4 .12 PR
Carbazole ~ - <2.00 <2.00 <2.00 <2 00 <2.00
Naphthalene 2 31700 <2.00 <2.40 <2.00 <2.00 <Z.00
012785

012785
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|
KOPPERS COMPANY, INC. . . l |
TEXARKANA, TX TREATABILITY STUPY ‘
g WEEKLY DATA SHEETS - o
] FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE
23~0Cct.-B7 24-0ct-87 25-Oct-87 26-0ct-87 27-Oct-87 28-Oct-87 29-Oct-

pH (units)y 8.6 6.25 6.5 6.85 6.6 6.9 §.6
Temperature (Deg (33} 21 21.5 21 21 21 21 21

Flowrate (mls/min) - - - - - 1.29 1.29 -
TSS 34290 2689 1780 1240 800 - AT
vss 3160 2560 1640 1160 800Q - 270 o

Fss 260 120 140 30 100 - 20
Dissolved Oxygen - &.9 9.3 8.8 8.9 8.95 9

Caustic Uzage {mls) 1 1 1 3] 3] 1 0

b. O. Uptake - - - - - - -
Microscopic Observ. & * * * * X *

All values are in mg/L  unless otherwise noted.
¥ Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit.

012786
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY

WEEKLY DATA SHEETS
FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE
30-Oct-87 31-0Oct-87 01-Nov-87 02-Nov-87 03~-Nov-87 04-Nov-87 05-Nov-¢

PH (units) 7.4 7.4 7.5 7 7.4 7.6 7.7
Temperature (Deg C) 21 21 21 21 22 23 23
Flowrate (mls/min) 1.29 1.29 1.29 1.29 1.29 1.22 1.29
TSS 170 78 38 20 22 24 48,
VsSsS 150 72 30 16 18 22 36
FSS 20 6 8 4 4 2 10
Dissolved Oxygen g9 9.1 9 9.6 9.3 9.1 9.1
Caustic Usage (mls) I 7] o g 0 0.5 0.5
D. 0. Uptake - ~ - - - - -

Microscopic Observ. * * * x * * *

All values are in ng/L. unless otherwise noted.
* Indicates that the test was performed.

Note: Flowrate indicates influent flow to unit.

. 0127817
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KOPPERS COMPANY, INC.

' TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS

FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE
06-Nov-87 07-Nov-87 08-Nov-87 09-Nov-87 10-Now-87 F1-Nov-87 12-Nov-

pH (units) 7.6 - 8.95 7 7.1 7 6.9
Temperature {Deg C) 21 - 21 23 22 21 21
Flowrate (mls/min) 1.29 - 1.29 1.29 1.29 1.29 1.29
TSS z6 - 3770 3280 1840 1600 1280
VSS 20 - 3390 3040 1680 1440 1030
Fss 6 - 380 240 160 160 250
Dissolved Oxygen 9.3 - 8.8 8.5 8.9 8.8 g.4
Caustic Usage {mls) 0 - 7 2 1 0 X
P. 0. Uptake - - - - - - -
Microscopic Observ. * - - * * * *
All values are in mg/L  unless otherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit.

012788
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE
12-Nov-87 14-Nov-87 15-Nov-8T 16-Nov-~-87 17-Neow-87 18-Nov-8T7 19-Nov-.

PH (units) 7.1 7.2 7.1 7.1 7.2 7.45 7.2
Temperature (Deg C} 21 25 25 25 24 24 21.5
Flowrate (mls/min) 1.298 1.3 1.29 1.3 1.3 1.29 1.29
TSS 1500 610 430 208 298 246 27¢C
v3SS 1380 580 330 176 262 224 23U
FSS 140 50 40 32 36 22 40
Dissolved Oxygen 9.4 9.3 9.1 9 8.1 8.7 8.8
Caustic Usage (mls) 0 Q ¥ 0 0 0 g.5
D. Q. Uptake - - - - -~ - -

Microscopic Observy. * ® * ® * * x

All values are in mg/L wunless otherwise noted.
* Indicates that the test was performed. &
Note: Flowrate indicates influent flow to unit.

012789
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KOPPERS COMPANY, [NC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM MIXED LIQUOR DATA

SAMPLING DATR
20-Nov-87 21-Nov-87 22-Nov-87 23-Nov-87 24-Mov-87 25-Nov-87 26-Nov-8

pil {units) 7.2 7.5 7.3 7.7 7.85 7.4 7.6
Temperature (Deg Cy 22 21 21 21 22 21 23
Flowrate (mls/min) 1.29 1.3 1.3 1.29 1.2% 1.29 1.34
TSS 208 75 76 64 60 66 42
VSS 174 65 64 54 52 54 36
FSS 32 10 12 10 8 12 6
Dissolved Oxygen 10.2 9.8 10 10.8 8.6 9.5 8.7
Caustic Usage {mls) 0.5 ¢ 0.5 0 0 0.5 0
D. C. Uptake - - ~ - - * -

Microscopic Observ. * * * * x* L *

All values are in mg/L unless otherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit.

012790
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE
27-Nov-87 28-Nov-87 29-Nor~-87 30-Nov-87 01-Dec-87 02-Dec-87 03-Dec-§

PH (units) 7. 7.4 7.4 7.6 7.5 7.5 7.4
Temperature (Deg C) 2% 21 21 21
Flowrate (mls/min) .27 . 1.36 1.45 1 1.2%
TSS 40 3 1e 19 Qe
Vss i4 15

FSS 4

Dissolved Oxygen . . .9

Caustic Usage (mls) . .5

P. 0. Uptake

Microscopic Observ.

All values are in ng/L unless otherwise noted.

* Indicates that the test was performed.
Flowrate indicates influent flow to unit.

012791
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM MIXED LIQUOR DATA L ;

SAMPLING DATE
04-Dec-87 05-Dec-87 06-Dec-87 07-Dec-87 08-Dec-87 09-Dec-87 10-Dec-|

PH {units) 7.5 7.3 7.4 7.5 7.45 7.5 7.5
Temperature (Deg C) 21 21 21 21 21 21 22
Flowrate (mls/min) 1.32 1.04 - 1.29 1.29 1.29 1.38

TSS 27 30 24 8 5 9 e

vsSS 22 23 20 6 4 7 5 ~
Fss : 5 T 4 2 1 2 1
Dissolved Oxygen 9.1 9.3 9.35 9 9.1 8.8 9
Caustic Usage {mls) 0 0.5 0 0 0 0 2.5

B. §. Uptake - * - - * - -
Microscopic Observ. * * * x* * * -

All values are in mg/L unless otherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit,
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KOPPERS COMPANY, INC. . [

TEXARRANA, TX TREATABILITY STUDY
- WEEKLY DATA SHEETS I
FIXED FILM MIXED LIQUOR DATA

SAMPLING DATE ‘
11-Dec-87 12-Dec-87 ”

PH {(units) 7.3 7.5 .
Temperature (Deg C) 21 21 :

Flowrate (mls/min) 1.24 1.22

TSS 3 7

vsSs 2 6

FSS 1 1

Dissolved Oxygen g 9

Caustic Usage {rls) 0.5 0

D. 0. Uptake - - 1
Microscopic Observ. * * _ S

All values are in mg/L unless otherwise noted. ‘ | j;
* Indicates that the test was prerformed,
Note: Flowrate indicates influent flow to unit.
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KOPPERS COMPANY, IKC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE PR
23-0ct-87 24-0ct-87 25-0ct-87 26-0ct-87 27-Oct-87 28-0Oct-87 29-0ct - S

PH (units) 6.4 6.15 6.25 6.55 6.4 6.4 6.9

Phenols-Chemetrics - - - - - - - -
; Total PO4-Hach - 5.7 5 5.3 4.6 4.8 4.8 .
‘ NH3-N Chemetrics - <1 <} <1 <1 <l <1

e TSS 860 3180 2320 1420 1040 - 430

VSS 780 2980 2100 1340 1060 - 380

FSS 80 200 220 80O 40 - 50

Phenols (4-AAP) - - - - -

TOC - - 6.77

BOD(5)-Total
BOD(5)-Soluble
COD~Total
COD-Soluble

011l & Grease

B TDS

e TDFS

& TDVS

PCP (ug/L)

Total Cyanide

Total Det. PAH(ug/L)
Metals . |
Phenolics (EPA 604) - - - .

Illllllll!tll
1 !
L T B I

LI I I T |
]
[ I I I T
lllllllilll

LA S R R T
1

!
)
1
|

All values are in ng/L unless otherwise noted.
* See data in appendix.

012794

e e e o e bk . x5 e = e

8 012794



shines
012794


KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE
30-0ct-87 31-Oct-87 01-Nov-87 02-Nov-87 G3-Nov-87 04-Nov-87 05-Nov~§

PH (units) 7.3 7 7.3 7.2 T.2 T.2 7.6
Phenols-Chemetrics - - - - - - -

Total PO4-Hach 5 3.3 3.5 3.2 3 3.1 3.2
NH3-N Chemetrics 1 2.4 2.4 4.8 4 4 4
TSS 260 48 52 22 20 36 8L
vss 230 33 46 18 16 32 58
FSS 30 13 6 6 4 4 23

Phenols (4-~AAP) -
TOC

BOD(5)-Total
BOD(5)-Soluble
COD~-Total
COD-Soluble

0il & Grease

TDS

TDFS

TDVS

PCP (ug/L)

Total Cyanide

Total Det. PAH(ug/L)
Metals

Phenolies ¢EPA 604) -

14 .2

I I |
L}

1
[ I |

LA N I A
L I I e T T
LI I R D
[
[ A R |
|

1

[ |

i !
(llliiillillll!

I
LI B A |

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE N '
06-Nov-87 07-Nov-87 08-Nov-87 09-Nov-87 10-Nov-87 11-Nov-87 12-Nov -} . {
A H P
PH (units) 7 - 6.8 6.8 6.8 6.6 6.7
s Phenols-Chemetrics - - - - - - - :
Total PO4-Hach 3.3 - 3.3 4 3.8 4.1 4.2 t
NH3-N Chemetrics 3.2 - <i <1 <1 <3 <1 ;
T3S 34.5 - 4800 3130 2140 1840 1070 +
¥ss 27.5 - 4310 2900 1940 1660 870 !
FSS 7 - 490 230 200 180 200 ;
Phenols (4-AAP) - - ~ - - - - ;
TOC - - - - - - - i
BOD(5)-Total - - - - - - - {
BOD(5)~Soluble - - - - - - i
COD-Total ~ - - - - - i
COD-Soluble - - - - - - ;.
Cil & Grease - - - -~ - - - 3
TDS - - - - - - - i
TDFS - - - - - - - ;‘
TDVS - - - _ - . .
PCP (ug/L) - - - - - - - b
Total Cyanide - - - - - - - | }
Total Det. PAH{ug/L} - - - - - - . L
Metals - - - - - 7 i

Phenolics (EPA 6§04) - - - - - - - | ;

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE
13-Nov-~-87 14-Nov-87 15-Nov~87 16-Nowv-87 17-Nov-87 18-Nov-87 19-Nov-|

PH (units) 6.8 6.8 6.7 6.8 6.8 7 7.1
Phenols-Chemetrics - - - - - -
Total PO4-Hach 4.4 4.2 4 4 4.1 4 3.3
NH3-N Chemetri~s <1 <1 <1 <1 <1 <1 <1
= TSS 1020 800 580 232 296 172 372
S VSS 920 700 520 200 270 180 314
i FSs 100 100 60 32 26 12 58
Phenols (4-AAP) - - - -

TOC

- - 13.7 - - -

BOD(5)-Total - _ 2 i 3

o BOD(5)-Soluble - -

o COD~Total
CCD-Scluble
0il & Grease -
TDS -
TDFS -

N TDVS -

PCP (ug/L) - - - - - - -

i Total Cyanide - -

Total Det. PAH(ug/L) - - - - - - -

Metals - - - - - - -

Phenolics (EPA 604} - - - - - - -

i1}

]
)

1
t
i

LI I |
1
[
i
I '

All wvalues are inp mg/L unless otherwise noted.
* See data in appendix.
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ROPPERS COMPANY, INC.
TEXARRANA, TX TREATABILITY STUDY - -
WEEKLY DATA SHEETS _ 3
FIXED FILM EFFLUENT DATA i

SAMPLING DATE 5
20-Nov-87 21-Nov-87 22-Nov-87 23-Nov-87 24-Nov-87 25-Nov-~87 26-Nov-5 [

PH (units) 7 7.1 7.1 7.4 7.15 7.05 7.1
Phenols-Chemetrics - - - ~ - - - ' U
Total PO4-Hach 4 5 4.2 3 3 3 3 !
NH3-N Chemetrics <1 1 <1 <1 <1 <1 <1

T TSS 234 125 68 55 66 60 48

o VSs 198 110 58 47 53 48 44

Ken FSS 36 15 10 8 13 12 4
Phencls (4-AAP) - - - 9.016 - - -
TOC - - - 11.6 - - - .
BOD(5)-Total - - - 19 - - - _ .
BOD(5)-Scluble - - - 2.5 - - - S
COD-Total - - - 43 - - - . W
COD-Soluble - - - <19 - - - e
Oil & Grease - - - <6 - - -
TDS - - - 226 - - - T
TDFS - - - 169 - - - SR
TbVS - - - 57 - - - B
PCP (ug/L) - - - - - - - .
Total Cyanide - - - - - - -
Total Det. PAH(ug /L) - - - 205.59 - - - .
Metals - - - - - - - T L
Phenolics (EPA 604) - - - - - - - . N

All values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TY TREATABILITY STUBY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE {
27-Nov-87 28-Nov-87 29-Nov-87 30-Nov-87 01-Dec~87 02-Dec-87 03-Dec-

PH (units) 7

7.2 7.1 7.2 7.25 7.3 7.2
Phenols—Chemetrics - - - - - - -
Total PO4-Hach 5 3.3 3 3 3 3.3 3
NH3-N Chemetries <1 <1 <1 <1 <1 <l <1
TSS 40 26 31 i4 10 9 i2
Vss 36.7 22 24 2 8 7 13
Fss 3.3 4 7 2 2 2 1
Phenols (4-AAP) - - - ¢.019 - - -
. TOC - - - 13 - - -
s BOD(5)-Total - - - 22.5 - -
e BOB{5)-Scluble - - - 6.5 - - -
s COD-Total ~ - - 75 - - -
COD-Soluble - - - 35 ~ - - .
011 & Grease - - - <8 - - -
TDS - - - 186 - - -
TDFS - - - 128 - -
TDVS - -~ - 58 - -
PCP (ug/L) - - 17.8 -
Total Cyanide - - - 0.G11 - - -
Total Det. PAH(ug/L) - - - 20.988 - - -
Metals - - - * - -
Phenolics (EPA 804) - ~ - * -

All values are in mg/L wunless otherwise noted.
¥ See data in appendix.
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pH (units)
Phenols-Chemetrics
Total PO4-Hach
NH3-N Chemetries
TSS

Vss

FSS

Phenolsg (4-BAP)
TOC

BOD(5)-Total
BOD(5)~Soluble
COD-Total
COD-Soluble

0il & Grease

TDS

TDFS

TDVS

PCP (ug/L)

Total Cyanide
Total Det. PAH(ug /L)
Metals

Phenolics (EPA 604)

All values are in g /L
* See data in appendix.

012800

04-Dec-87 05-Dec-87 O

7.4

3

<1

13

11

2
0.017
12.3
1.2
<1

TEXARKARA, TX TREATABILITY STUDY

FIXED FILM EFFLUENT DATA

6.9

3.2
<

-3 D

(I

unless otherwise noted.

KOPPERS COMPANY, INC.

WEEKLY DATA SHEETS

SAMPLING DATE

7.1 7.3
3 5.3
<1 <1
10 5
8 4
2 1

012800

7.3

4.6
<1
6

5

1
0.015
15.5
13.3
3.2
50
36
6.63
185
113
72

-

12.999

7

.35

4.

LI T B |

U I A N I O R T T

3
<1
10
B
2

LI A |

I R I

6-Dec-87 07-Dec-87 08-Dec-87 09-Dec-87 10-Dec-8|
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KOPPERS COM™..NY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FIXED FILM EFFLUENT DATA

SAMPLING DATE
11-Dec~87 12-Dec-87

PH (units) 7 7.2
Phenols-Chemetriecs -
Total PO4-Hach §.3
NH3-N Chemetrics <1
TSS 5
VSS 5
FSS

Phenols (4-4AP)

TOC

BOD(5)~-Total

BOD(5)~Soluble

COD-Total

COD~Soluble

0il & Grease

ThS

PCP (ug/L)

Total Cyanide

Total Det. PAH(ug/L)
Metals

Phenolics (EPA 604)

All values are in mg/L unless otherwise noted.
* See data in appendix.

012801

R
A 2


shines
012801


A

!r ‘s s z= 3AMFLE MUMBEA SIXED S:Lw Z=7

l =AGANICS ANALYZ!IZ TATA SHEET (PAGE )

- :9-."1\/ S iLME  ZPZITAIA SASE NO. ==

L47 ZAMPLE 1T MG £Torndae 3 REFCRT NG -

-,l-'.=;z MATRI  WATER CED CNTRAS™ NO.  12-01 -37

W5z zams wotoomrizn 3w N JATE SAMPLE RESEZIVED

. SALATILES

CMCENTRATION Ll DATAFILE  SU12004v0S

;.*: AMALVIED 12.08/37 DILUTION FACTCR: 120

ras COMPCUND LT

R I ot O B o
S3160  CHLIAGMETHANE 13 U <
231 SROMCMETHANE 10 U oo
Az2A  JINYL CSHLCRIZE 10V N
3328 CHLARCITHANE 10 U -
320 HMETHYLINE CHLCRIDE - -
¢A35 ACETONE 1 5 J

l C030 CARBON DISULFIDE
CO45 1, 1-DiCHLORCETHENE
C23%0 1, LD ICw ORDETHANE
i CO53 TRANS=-1, 2=DICHLOROE THENE
C3560  CHLOROFARM
€365 1, 2-DICHLOROETHANE
l €110 5-BUTANCNE 1
C115 1.1, 1-TRICHLOROETHANE
€120 CARBON TETRACHLORIDE
I €125 VINVL ACETATE i
€130 BROMODICHLOROME THANE
ci40 1, 2-DICHLOROPROPANE
I 170 CIS~i, 3=DICHLOROPRAOPENE(Z)
C1%50 TRICHLOROETHENE
C155 DIBROMOCHLOROME THANE
G140 1.1, 2-TRICHLARVDETHANE
l Cl165 BEMIENE
€145 TRANS~1, 3-DICHLOROFROPENE (E)
€175 2-CHLORJETHYLVINYLETHER
I C180 BROMOFORM
C20% 4-METHYL=2-PENTANQNE
CZ210 Z-HEXANONE
l €220 TETRACHLOROETHENE
€225 i, 1,2, 2-TETRACHLOROE THANE
€230 TOLUENE
€235 CHLOROBENZENE
' €240 ETHYLBENZENE
C24%5 STYRENE
l 550 TOTAL XYLENES

="

- o
AR ARN N AOO RO UUNNUOUWUNLAD AW UWL O

CCCCCCcCcCcCCccCCCcocCaorcocococcococcg

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPQUND IS PRESENT, BUT BELQOW THE LISTED DETZCTIIN LIMIT
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! SEMIUCLA

TOMCEMTRATION Lo

ST E 2"QACTZZ 128 faf9 9

I:ra‘ AMALYZED. a/147497

' SLOMPCGUND
2325 318 (a-THLORQETHY. YETHER
2330 Z-CHLSREPSENGL

l C33% i, 3-DiCHLOROBENZENE
2348 Z»AHDICHLSRCBExZZNE
CJ45 BENZYL ALCOMOL

' €350 ., E-DICKLORCBENIZNE
2355 Z-METHVLAUENGL
C38C 3IS(Z-CHLOROISCPROPYL )ETHER
C386% A=METHYLOHENCL

i C37C N-NITFOSODIPROPYLAMINE
C375 HEXACPLDRDETHANE
€410 MITROBENIZENE

' €415 ISOPHOROMNE
C420 &-MNITROPHENGL
€425 2, 4-DIMEHYLPHENQOL
€430 BENIDIC ACID

l c435 BIS(Z“CHLDR’DETHDXY)METHANE
C440 2. 3-DICHLORCPHENQOL
C445 |, 2, 3~TRICHLORQBENZENE

I €450 NAPHTHALENE
€455  A-CHLOROANTILINE
C460 HEXACHKLOROBUTADIENE

ﬂ C46% P-CHLORD~M~CRESOL
C470 Z-METHYLNAPHTHALENE
€510 HEXACHLOROCYCLOPENTADIENE
€513 2. 4, 6~TRICHLOROPHENQL

l C520 2,4, 5-TRICHLOROPHENOL
C525 2~CHLORONAPHTHALENE
C530 2=NITROANIL INE

! C535 DIMETHYL PHTHALATE
C540 ACENAPHTHYLENE
€945 I-NITROANILINE

E C550 ACENAPHTHENE

| €555 2, 4-DINITROPHENQOL

| £3960 4-N1TROPHENOL

| €565 DIBENZOFURAN

! C5370 2, 4-DINITROTOLUENE

W C579% 2, 6~DINITROTOLUENE

CRSANICE AMALYSIS DATA SHEEST

SCRATCRY MAME: SPEC-RIY

3 SamPL= ‘.:' hel® gTiRcCAL
MBLE MATE wmTE?

TA

RE“:A..,: AUVTHCA I Z=ZS 3v '77‘7/

CAgz NO.
T CESTRT NO
TIONTRACT MO

-+ ol

DA TE SAﬂPLE

- s
e R

-

RIZEIVVE

18/1/8 7 »

L

-
N
-

Ni

i
-

DATAE [LE FUL12004C3=

DILUTION FACTOR.

_wma—uqem—hsgu—*auawﬁa

DETE:TICN
L.;?‘I;

C1ISROGRAMS

qﬁﬂﬂa—ﬂ-Fw—ﬂ-“‘&_“hhﬂﬂ‘Q“——Gu#ﬂ-@ﬁmﬁﬁaﬂaﬂ‘—nﬂs%dmH*a-m“ - -
— H_——w-—w‘—*_udam‘n_
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£
o
CCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCC

200

200
40
40

200
40

200

290
40
40
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I SaAMS LT i M3EE SIED €7 =
'SE“-IVDLAT'I-E CRGANIZS AMNALYSIS CATA 3mMEDT. CONTINUED
I-“qs:;z =.lancacss
CERTESTION AMOUNT
I JIMPOUNG oIiMIT E~UND
(MICROGRAME LaTZm
l SSBO  TIIZT-YL SHTHALATEL 30 U
£38% <-CHLIROPHENYL P AENYL Z7Z3 10
8%90  FLUCRENE 40 U
l €595 <~NITACANILINE 200 U =
CHIT S BT INITRS-Z-METMYL PHENCL 200 U S
Co13  N=MITROSCDIP-ENY_AMINE 4G U o
l S683  S-BRCMOPHENYL PNENYL ETHER ic
C530 ~EXACHLCRCBENMZENS 40 1 N
2525 FENTACHLIROPWENDL 200 y <~
Codl AHEMANTHREINME 40 U &
l 2345 ANTHRACEN 30 U
C&s SI-N~3UTYL PHTHALATE 4Q Y
C83S  TLUCRANTHEINE 40 y
I TS AYIENE 40 Y
C7a0 3BUTYL BENIYL PMTHALATE 40 U
C72% 3, 3'~DICHLIRCBENZIDINE 80 U
C7T30  SENZO(A)IANTHRACEME a0y
C735 SIS(Z-ETHYLHEXYL 'PHTHALATE 40 U
740 CHRYSENE 30 U
C760 DI-N~CCTYL PHTHALATE 40 Y
C765 BENIQIBIFLUDRANTHENE 40 Y
770 BENZIGIK) TLUCRANTHENE 40 Uy
C775 JBEMIZO(AYPYRENE 40 y
C780 INDENO(1,2 3-CD)PYRENE 40 y
C795 DIBENIC(A. H)ANTHRACENE 40 U
C790 DBENZ2O!GHIPERYLENE 40 Y

UNDETECTED AT THE LISTED DETECTION LIMIT
COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTION LIMIT

non

T O O W G R AR
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— - N - . o - - -
) SAT s AaMmc SZSITOY L& gt ¥
| = s~=. -4 AL . M, i

IS OREDCRT NI - ANAL ST L
ANALYST  R3 DATAFILE. 5U12004v0s

3 TENTATIVELY [DENTIFIED COMPQUNDS

3 # CCLATILE TImeo ~ TEmT e
-—-«~~-=—----~~:_u-,-_:&f_gfg NAMES shAN# PURI'V AMOUNT 'tg
e
UG l"(\:\,
<«
O

MG NCN-WEL COMPOUNDS FOUND > 10% OF MEAREST INT. 8TD

[
it

ESTIMATED VALUZ - A L. 1 RESPONSE FACTOR IS ASSUMED
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| S

FYLRCCACT

SCANs# PURITY

—--—tu-a——w—-ﬁd-wa-—..m—..a-w A B ) et o

MG MNCN=-EL ZOMPTUNDS F2UND - 10N CF NEAREST INT sSTC.

ESTIMATED VALUE = A {:1 RESPONSE FACTOR 1S AS3SUMED

012806



shines
012806


mmmmnm-m--ﬂum--nﬂ

KOPPERS COMPANY, INC.,
TEXARKANA, TX TREATABILITY STUDY

FIXED FILM METALS DATA
Parameter (ug/l) Fixed Fiim
Antimony <60.0
Arsenic <10.0
Beryllium <5.00
Cadmium <5.00
Chromium <10.0
Copper <25.0
Lead <35.00
Mercury 1.15
Nickel <40,0
Selenium <5.00
Silver <10.0
Thallium <10.0
Zinc 1430

1012807
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2069T

APPENDIX 2-F
ESTIMATION OF A HALF-LIFE FOR
BENZO(a)PYRENE IN SURFACE SOILS

4040-001-600
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APPENDIX 2-P
ESTIMATION OF A HALF-LIPE FOR BENZ2Q(a)PYRENE
IN SURFACE SOILS

The USEPA has reported a half-life of 480 days for benzo-
{a)pyrene B{(a)P in soils (BPA 1986a). Because this value is
not supported by a citation from the scientific literature, the

iterature was reviewed in order to develop a more reliable
estimate of the degradation of B(a)P in surface soils, (All
BhHds are assumed to degrade at a rate equal to B(a)P because
the cancer potency of B{a)P is used herein to characterize all
carcinogenic PAHs.)

Table F~1 lists the half-lives found in the literature
that may be of relevance to the conditions found at Carver
Terrace and Kennedy Sand and Gravel. The half-lives tanged
from 10 days to 1957 days, with a mean of 375 days and standard
deviation of 614 days. (The mean was calculated by using 15
day/s as the half life reported by Shilina et al. (1980).)

To be protective of the public health, a half-1ife of 1385
days was selected. This half~life represents a value below

which 95¢ ¢ half=lives are expected to fall, assuming that the
vaiues ceported in the literature are representative of the

real world. Ninety-five percent of all values in a normal
distribution are expected to fall below the mean plus ..645
standard deviationg. Thus, the upper 95th percentile of
half-1lives was calculated by adding 1.645 standard deviations
{614 days) to the mean (375 days).

The half-lives treported in the literature varied a dreat
deal, probably because many site-specific factors can influence
the rate at which B(a)P degrades. Thus, the value used in this
risk assessment should not be interpreted as necessarily
representative of soils in Texarkana or any other part of the
United States. More detailed analysis of the factors
influencing degradation is needed to detive site-specific
values., Of special note ig the apparent relatively rapid
degradation of B(a)P in soils that have contained oil and PAHs
for a long time compared to snils to which B(a)P has only
recently been added. This indicates that acclimation of the

2069T 4040-001-600
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{a)

(b)

(c)

(d)

(e)

9776A

012810

TABLE F-~1

SUMMARY IN THE LITERATURE

Half-Life (days) References
1957 (a)
530 {b)
290 (b)
220 {b)
57 {c)
147 (4d)
85.6 (d)
76.2 (1)
10-15 (e)

Bossert, TI.D. and R. Bartha, 1986. Structure-
biodegradability relationship of polycyclic aromatic

hydrocarbons in soil. Bull. Env. Contam. Tox., 37:490-495,

Cooker, M.P, and R.C. Sims. 1987. The effect of
temperature on polycyclic aromatic hydrocarbon persistence
in an unacclimated agrecultural soil. Haz. Waste Haz,
Mat.,, 4:69-82,

Groenewegen, D. and H. Stolp. 1976. Microbial breakdown
of polyaromatic hydrocarbons. Zbl. Bakt. Hyg. I. Abt:
Orig., Bl62: 225-232.

Khesina, A. Ya., M.p, Shecherback, L.M. Shabad, and 1.s,
Vostrov. 2969, Benzpyrene breakdown by the soil
microflora. Byulleten Ekxperimental® noi Biologii i
Meditsiny., 68:70. As cited in Sims and Overcash 1983.
Fate of polynuclear aromatic compounds (PNAs) in
$o0il-plant systems. Residue Reviews, 88:1-68.

Shilina, A.I., L.V, Vaneeva and A.V, Zhuravleva, 1980.
Benzo(a)pyrene persisetnce in the soil when it is
introduced with soil dust particles. Migr. Zagryaz. Vesh.
Poch. Supred. Sredaleh, Tr, vses. Soves., 2nd Bobvnikova,
Malakhovs, eds. pp. 100-105 CA95:198765,
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shines
012810


ricrobiological community in the soil to the presence of PAHs
may be necessary for rapid degradation. 1I7 true, the PAHS in
Carver Terrace and Kennedy Sand and Grave] surface soils, which

have contained PAHg for many years, may degrade faster than the
rates assumed in this risk assessment,

-
-
0
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2069T

APPENDIX 2-G
ESTIMATION OF INHALATION RISKS OF UTILITY WORKERS FROM
VOLATILIZATION OF POTENTIALLY CARCINOGENIC PAH FROM
SUBSURFACE SOILS

4040~001~600
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_ APPENDIX G
(Fluidized Bed Treatment Results)
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KOPPERS COMPANY, INC. -
TEXARKANA, TX TREATABILITY STUDY A o
STATISTICAL SUMMARY e P ret
FLUIDIZED BED RECYCLE CHAMBER DATA L A
# OF 95% CI 90% LT |
Perameters OBRVS MEAN STD LOWER UPPER GMEAN GSTD MIN MAX VALUE e
pH {units) 23 7.22 .34 7.07 7.37 7.21 1.05 6.80 8.00 T.€2
Temperature {Deg C) 23 21.67 1.72 20.93 22 .42 21.60 1.09 17.00 24.00 24, 07
Flowrate {(mls/min) 20 1.29 .20 1.19 1.38 1.27 i.16 .92 2.00 1.53 ‘
TSS ; . 0000 .0000 . Q000 . 0000 .60 .00090 .0000 .C000 . 0300 T
V8ss O .000Q0 .0000 .0000 .0000 .00  .0000 .0000 .0000 .0002 .
FSS 0 0000 .0000 .0000 . 0000 .00 .0000 .G300 .0000 .0000
Pissolved Oxygen 23 8.41 .92 8.01 8.80 8.36 .11 7.10 11.00 3.5¢ 3
Caustic Usage (mls) 0 .0000 .0000 .0000 .Goago .00  .0000 .0000 .C000 .0000
Acid Usage (mls) i8 .72 .85 .40 1.04 1.00 1.40 .00 2.00 1.53 AN
B. 0. Uptake o .0000 . 0000 .0000¢0 . 0000 .00  .0000 . Q000 . 0000 .C000 S
ﬁicroscopic Cbserv. O . Q000 .0000 .0000 .0000 .00 .0000 .0000 L0000 0000 v 'f
All values are in mg/L unless otherwise noted. ‘J,

Note: Flowrate indicates influent fiow to unit
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KOPPFRS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
STATISTICAL SUMMARY
FLUIDIZED BEP EFFLUENT DATA

86% CI
Paramsters ' ‘ LOWER UPPER GMEAN GSTD

pHE (units)}
Phenols-Chemetrics
Total PO4-Hach
NH3-N Chemetrics
TSS

vss

FSS

Phenols (4-AAP)
TOC

BOD(5)-Total
BOD(5)-Soluble
COD-Total
COD-Solubls

0il & Grease

TDS

TDES

TDVS

PCP (ug/L)

Total Cyanide
Total Det. PAH{ug/L)
Metals

Phenolics (EPA 604)

NOWRN GHWE e
)W

[E

24 .

.01 .60
. 900 .0000
.0000 .0000
.0000 .6900

ORI OO !
=

All values are in mg/L unless otherwise noted.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STURY
WEEKLY DATA SHEETS
FLUIDIZED BED RECYCLE CHAMBER DATA

SAMPL.EING DATE
20-Nov-87 21-Nowv-87 22-Nov-87 23-Nov-87 24-Nov-87 25-Nov-87 26—N0v—‘

pH (units) 7.6 7.8 7.7 7.9 8 7 7.25 |
Temperature {Deg C) 22 17 17 19 22 23 24
Flowrate (mls/min) 1.29 1.3 1.3 1.28 1.29 1.29 1.24
TSS - - - - - - -
¥3SS - - - ~ - - -
FsSs - - - - - - -
Dissolved Cxygen 8.4 11 10.6 9.4 8.9 8.9 7.1
Caustic Usage {mls) - - - - - - -
Acid Usage {mls) - - - - - 2 1
D. O. Uptake - - - - - - -
Microscopic Observ. - * - - - x -

All values are in mg/L unless otherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit.
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KOPPERS COMPANY, ENC.
TEX/RKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FLUIDIZED BED RECYCLE CHAMBER DATA

SAMPLING DATE
27-Nov-87 28-Nov-8T7 29-Nov-87 30-Nov-87 01-Dec-87 02-Dec-87 03-Dec-t
6

pH {(units) 7.3 7.05 7.15 7 6.95 6.8 .E
Temperature (Deg C) 22 22 22 22 23 22 22
Flowrate (mls/min) 1.35 G.88 1.2¢9 2 1.3 1.14 1.18
TSS - - - - - - -
V5SS - - - ~ - - -
FSS - - ~ - - - -
Dissolved Oxygen 8.2 g8.35 8.5 1.9 T.8 8.15 8.8
Caustic Usage (mls) - - - - - - -
Acid Usage {mls) 2 1 1 1 ) 1 1
P. O. Uptake - - - - - - -
Microscopic Observ. x - * - # x *

All values are in mg/L unless otherwise noted.
* Indicates that the test was performed.
Note: Flowrate indicates influent flow to unit,



shines
012818


PH (units)
Temperature {Deg C)

Flowrate (mls/min}
TSS

V58§

FSg

Dissolved Oxygen
Caustic Usage {mis)
Acid Usage {mls)

D. 0. Uptake
Microscopic Observ.

All values are in mg /i,
¥ Indicates that the teg
Note: Flowrate indicate

KOPPERS COMPANY, [NC.

TEXARKANA, TX TREATABILITY STuDY

WEEKLY DATA SHEETS
FLUIDIZED BED RECYCLE CHAMBER DATA

04-Dec-"T 05-Dec-87 ¢§

6.9 6.9
22 a2z

~ 1.29
8.25 8.05
1 0

* x

unless otherwise noted.
t was performed.
8 influent flow to unit.

SAMPLING DATE

-Dec-87 07-Dec-87

6.95

22

7.2
22
.29

012819

08-Dec-87 09-Dec-87 10-Dac~€:

7.1
22
1.32

(B e s
-

7.2
23
1.35

7.1
23
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T‘mmm-mnuummn-----n_u
e - KOPPERS COMPANY, INC. ’
g P TEKARKANA, TX TREATABILITY STUDY I
Lo WEEKLY DATA SHEETS
FLUIDIZED BED RECYCLE CHAMBER DATA
SAMPLING DATE
11-Dec~87 12-Dec-87
PH (units) 7.15 7.2 S P
Temperature (Deg C) 22 21.5 RS
Flowrate (mls/min) 0.92 1.32 B
RE TSS - - 5
bl VsS - - g
s FSS - -
L] Dissolved Oxygen 7.9 7.8 - y
e Caustic Usage (mls) - - T
S Acid Usage (mls) 0.5 0.5 R
g D. 0. Uptake - - D R4
s Microscopic Observ. X X .
3 All values are in mg/L unless otherwise noted. L2l o
" * Indicates that the test was performed. ' A
! Note: Flowrate indicates influent flow to unit. R
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KOPPERS COMPANY, [NC.

TEXARKANA, TX TREATABILITY STUDY @
. WEEKLY DATA SHEETS
FLUIDIZED BED EFFLUENT DATA
- SAMPLING DATE -
! :0-Nov-87 1i-Nov-B7 12-Nov-87 13-Nov-87 14-Nov-8T7 15-Nov-87 16-Nov- ks
.:~,:'-: PH (unitS) ~ - - - - - =
AT Phenols-Chemetr ‘cs - - - - - - -

ey Total PO4-Hach - - - ~ -

- NH3-N Chemetrics - - - - ~ - -
SRR TSS - - —~ - - - -
SRR ¥Ss - - _ _ _ -

RO FSs - - . _ B B -
o Phenols (4-AAP) - - - - - - -
REE TOC 24.2 - - - - - -
i BOD(5)-Total - - ~ - ~ - -
AT BOD{5)~-Soluble - - - - - - ~
S COD-Total - - - - - -
S, COD-Soluble - ~ - - - - -
RSN 0il & Greaso - - - - - - -
B Ths - - - - - - -
TDFS -~ - - - - - -
TDVS - - -~ - - - -
PCP (ug/L) - - - - - - -
Total Cyanide - - -~ - -~ - -
Total DPet. PAH(ug/L) - - - - - ~ -

Metals - - - - - -

Phenolics (EPA 604) - - - - - -

All values are in ng/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, [NC.
TEXARRANA, TP TREATABILITY STUDY
WEEKLY DATA SHEETS
FLUIDIZED RED EFFLUENT DATA

SAMPLING DATE :
17-Nov-87 18-Nov-87 19~-Nov-87 20-Nov-87 21-Nov-87 22-Nov-87 23~Nov—£ '

P (units) - - - 7.4 7.4 7.4 7.8
Phenols-Chemetrics - - - - - - -
Total PC4-Hach - - - 2.8 2 2.8 2.5
NH3-N Chemetrics - - - 3.2 3.2 3.2 3.2
TSS - - - 6 5 5 4
v3S - - - 4 1 3 3
Fss - - ~ 2 4 2 1
Phenols (4-3AP) ~ - - - - - <Q.005
TOC - - - - - - 2.19
BOD(S8}-Total - - - - - - <t
BOD(5)-Soluble - ~ - - - - <1
COD-Total - - - - - - 11
CODP-Soluble - - - - - - <1
01l & Grease - - - - - - <B
TDS - - - - - - 125
TDFS - - - - - - 11§
TDVS - - - - - - A
PCP (ug/L) - - - - - -
Total Cyanide - - - - - -
Total Det. PAH(ug/L) - - -

Metals - - -
Phenolics (EPA 6§04} - - -

L I |
1
1
D

ALl values are in ®mg/L unless otherwise noted.
¥ See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FLUIDIZED BED EFFLUENT DATA

SAMPLING DATE :
24-Nov-87 25-Nov-87 26-Nov-87 27-Nov-87 28-Nov-87 29-Nov-87 30-Nov—l‘w

pH (units) T.7 7.1 T7.25 7.1 6.85 7.1 6.9
Phenols-Chemetrics - - - - - - -

Total PO4-Hach 2.7 2.7 2.7 4 4.3 3.8 4.3
NH3-N Chemetrics 3.2 3.2 2.4 3.6 2.4 3.2 1.8
TSS 6 6 4 7 - 6 9
Vss 4 5 3 6 4 6
FSS 2 1 1 1 - 2 3
Phenols (4-AAP) - - - - - - <G.005
TOC - - - - - - 4,58
BOD(5)~-Total - - - - - - a
BOD(5)-Soluble - - - - - - 1
COD-Total - - - - - - 25
€COD-Soluble - - - - - - 12
0il & Grease - - - - - - <6
TbS - - - - - - 172
TDFS - - - - - - 148
TDVS -~ - - - - - 24
PCP (ug/L) - - - - - - <1
Total Cyanide - - - - - - <0 .91
Total Det. PAH(ug/L) - - - - - - 0
Metals - - - - - - *
Phenolics (EPA 604) - - - - - - *

Al) values are in mg/L unless otherwise noted.
* See data in appendix.
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KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
WEEKLY DATA SHEETS
FLUIDIZED BED EFFLUENT DATA

{
a
|
\
3
¥
]
1
l
SAMPLING DATE - %
|
|
|
i
i
!
i

G1-Dec-87 02-Dec-87 03-Dec~87 04-Dec-87 05-Dec-87 08-Dec~8T O7-Dec-

pH {(units) 7.2 7 6.8 7 7 6.9 7.4

Phenols-Chemetrics - - - - - - -

Total PQO4-Hach 2.8 3.3 2.8 3 3 3 5.6

NH3-N Chemetrics 1.25 <1 <1 <1 <1 <l <1

TSS 10 pA 2 4 4 5 1

Vss 7 2 3 2 4 3 1

FsSs 3 0 g 2 0 2 0

Phenols (4-AAP) - - - 0.005 - - -

TOC - - - h,32 - - - ,

BOD(5)-Total - - - <1 - - - [

BOD(5)-Soluble - ~ ~ <1 - - - [

COD-Total - - - <10 - - - O

COD-Soluble - - - <10 - - - ]

Qil & Grease - - - <6 - - - ﬁ

TDS - - - 150 - - - ]

TDFS - - 127 - - - |

TDVS - - 23 - - - 5

PCP (ug/L) - - - - - - - ‘

Total Cyanide - - - - -

Total Det. PAH(ug/L) - QO - - -

Metals - - - - - - .

Phenolics (EPA 604) - - - - - - -

All values are in mg/L unless otharwise noted.

¥ See data in appendix. C
e
4 !I .
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KOPPERS COMPANY, INC.
TEXARRANA, TX TREATABELITY STUDY
WEEKLY DATA SHEETS
FLUIDIZED BED EFFLUENT DATA

SAMPLING DATE
08-Dec-87 09-Dec-87 10-Dec-87 11-Dec-87 12-Dec-87

PH (units) 7.35% 7.4 7.3 7.2 T.2
Phenols-Chemetrics - - - - -

Total PC4-Hach 4.3 5 4.5 4.3 5
NH3-N Chemetrics <1 <1 <1 <1 <1
TSS 2 2 1 8 3
Vss 2 2 1 6 3
FSS O Q0 0 2 0
Phenols (4-AAP) <0.005 - - - 0.005
TOC 3.31 - - 4.47
BOD(5)-Total 3.85 - - ~ 1.7
BOD(53-Soluble 4.8 - - - <1
COD-Total <10 - - - <10
COD-Soluble <10 - - - <iQ
0il & Grease <6 - ~ - 12.6
TDS 1686 - - - 158
TDFS 127 - - - 126
TDVS 39 ~ - - 32
PCP (ug/L) - - - - -

Total Cyanide - - - - -

Total Det. PAH(ug /L) 0 - - - 0
Metals - - - - -

Phenolics (EPA 604) - - - - -

All values are in mg/L. unless otherwise noted.
* See data in appendix.
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I\lST ID S1EF

SAMPLE NUMBER: FLUIDIZED BED EFF.

JrELIRLX DC # —~= 8

S A — A s il s S . B <l et S Ky B v el

ORGANICS ANALYSIS DATA SHEET (PAGE 1)

!LBORATORV WNAME: SPECTRIX CASE NQ. : -

LAB SAMPLE 1D NO.: 871200403 QC REPORT NO.: —-=

I:npus MATRIX: WATER L-Eb CONTRACT NO.. 12-01-87

TA RELEASEZ AUTHORIZED BY: { DATE SAMPLE RECEIVED: ,3-¢/-§7%
VOLATILES

!LNCENTRATIBN: LOW DATAFILE: SU12004V03

irTe ANALYZED: 12/08/87 DILUTION FACTOR: 1. 00

l CAS & COMPOUND ver
c010 ChLORDMETHANE wovu T
CO1% BROMOMETHANE 10
CO20 VINYL CHLORIDE 10
CO2% CHLORDETHANE 10
CO30 METHYLENE CHLORIDE 8 ........ 8
C039 ACETONE 1

CARBON DISULFIDE
1, 1 =-DICHLORDETHENE

C050 L., 1-DICHLOROETHANE

€055 TRANS-1, 2-DICHLOROETHENE
C060 CHLOROFGRM

C065 1, 2-DICHLOROETHANE

C110 2-BUTANONE

1, 1, 1-TRICHLORQETHANE
CARBON TETRACHLORIDE
VINYL ACETATE

BROMOD ICHLOROMETHANE

C140 1, 2-DICHLOROPROPANE
C170 C1S8=1,3-DI1CHLORGPROPEME(Z)
¢180 TR1CHLOROETHENE
C1%% DIBROMOCHLOROME THANE
{, 1, 2-TR I CHLOROETHANE
L C165 BENZENE
| c14% TRANS=-1, 3-D1CHLOROPROPENE (E)
5 C17% 2-CHLOROETHYLVINYLETHER
C180 BROMOFORM
B coos a-mETHYL-2-PENTANONE
€210 2-HEXANONE
'm 220 TETRACHLOROETHENE
| c228 1, 1,2, 2~TETRACHLOROETHANE
€230 TOLUENE
c23% CHLOROBENZENE
¢240 ETHYLBENZ2ENE
c24% STYRENE

TOTAL XYLENES

e
‘G DG BMN DRE S M GEN AR DN U e
O
-
(1]
Q

= COMPOUND IS PRESENT,
i

012826

= UNDETECTED AT THE LISTED DETECTION LIMIT
BUT BELOW THE LISTED DETECTION LIMIY

[
MR AI WU OCROCOTOA R ABNRROHRAOOAT AT ANDOWN

cCcCCcCcCcCCcCccgCcCaCcccccocccocccc cCcCcCcC
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SPECTRIX DC # -~ . -8

Imsr 1p: 4510 SAMPLE NUMBER: F‘UJIDIZED BED esF
l CRGANICS ANALYSIS DATA SHEET
LABJRATORY MNAME SPZATRI CASE NQ.: =~—w
48 SAMPLE ID MO 971zﬂoao* QC BEPORT NO. = ===
!AMPLE MATRIX: WATER CONTRACT NC : <==
ATA RELEASE AUTHORIZED thzzzzv... DATE SAMPLE RECEIVED: ./¢/'/#
l SEMIVOLATILES
COMCENTRATION: LOW DATAFILE. 9U12004C03
ATE EXTRACTED: %/Gv/s>7 .
lm‘z ANALYZZD: 12/14/87 DILUTION FACTOR: .. . 2.0
I DETECTION AMOUNT
CCMPOUND LIMIT FOUND
~ (MICROGRAMS / LITCR)
I €315 PHENGL 2
€325 3I1S(2-CHLORCETHYL)ETHER 2
€230 2-CHLOROPHENOL 20
C335 1.3-DICHLOROBENZENE 2
€340 1, 4-DICHLORDBENZENE 20
€345 BENZYL ALCOHOL 20
€350 1.2-DICHLORDBENZENE 20
€355 2=-METHYLPHENOL 20
C360 BIS(2-CHLOROISOPOPYL)ETHER 20
€365 4~-METHYLPHENOL 2
€370 N-NITROSODIPROPYLAMINE 2
C37% HEXATHLOROETHANE 20
€410 NITRJUBENZENE 20
€415 [SOPHOROME 20
C420 2~NITROPHENOL 20
C425 2, 4~-DIMETHYLPHENOL 20
C430 BENZOIC ACID 100
C435 BIS(2-CHLOROETHOXY)METHANE 20
C440 2: 4~DICHLDOROPHENOL 2
1, 2, 4-TRICHLOROBENZENE 20
NAPHTHALENE 20

€453 4-CHLOROANILINE 20
C450 HEXACHLOROBUTADIENE 20
Ca463 P-~CHLORO-M-CRESOL 20
C470 2-METHYLNAPHTHALENE 20
C310 HEXACHLORQCYCLOPENTADIENE 20
C913 2.4, 6~-TRICHLOROPHENDL 20
C520 2,4, 5-TRICHLOROPHENOL 100
C52% 2~CHLORONAPHTHALENE 20
€530 2-NITROANILINE 100
C53% DIMETHYL PHTHALATE 20
C540 ACENAPHTHYLENE 20
C343 3—-NITROANIL INE 100
C38350 ACENAPHTHENE 20
C359 2/ 4-DINITROPHENOL 100
G360 4-NITROPHENQOL 100
C56% DIBENZOFURAN 20
C370 2, 4-DINITROTOLUENE 20
C373 2. 6~DINITROTOLUENE 20

CZCZCIC:C:C:C:C:C:C:C:CICZCZCZCICZCZCIC:CZCIC:C:CZCICICZCZC:CZCICZCZCZC:CZCZCZ
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SPECTRIX DC # ~=-e g

SAMPLE NUMBER: FLUIDIZED BED

S Ml i et s A i B 15 it ittt A

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET, CONTINUED

'DATAF ILE. <SU12004C03

I DETECTION AMOUNT
COMPOQUND LIMIT FOUND
(MICROGRAMS / LITER)

C580 DIETHYL PHTHALATE 20 U
C585 4-CHLOROPHENYL PHENYL ETHER 20 U
I C5%90 FLUORENE 20 U o
€595 4-~-NITROANILINE 100 U o
C&10 4, 6=DINITRO-2-METHYLPHENOL 100 U
I C615 N-NITROSODIPHENYLAMINE 20 U w
C625 4-BROMOPHENYL PHENYL ETHER 20 U N
C630 HEXACHLOROBENZENE 20 U <~
C43% PENTACKLOROPHENOL 100 U o
. C640C PHENANTHRENE 20 U
C645  ANTHRACENE 20 U
C4%5Q DI-N-BUTYL PHTHALATE 20 U
I C&655 FLUORANTHENE 20 U
C71% PYRENE 20 U
€720 BUTYL BENIYL PHTHALATE 20 U
| I €725 3, 3’-DICHLOROBENZIDINE 40 U
C730 BENZO(A)ANTHRACENE 20 U
C735 BIS(2-ETRYLHEXYL)PHTHALATE 20 y
€740 CHRYSENE 20 U
I C7560 DI-N-OCTYL PHTHALATE 20 U
C765 BENZO(B)FLUDRANTHENE 20 U
C770 BENZO(K)FLUORANTHENE 20 U
' C775 BENZO(A)PYRENE 20 U
€780 INDENO(1, 2, 3-CD)PYRENE 20 U
€785 DIBENZO(A, HYANTHRACENE 20 U
! C790 BENZO{GHI)PERYLENE 20 Y
U = UNDETECTED AT THE LISTED DETECTION LIMIT
Er = COMPOUND IS PRESENT, BUT BELOW THE LISTED DETECTICN LIMIT

- - . e AN AR . . N S A e d e m e L

Come v ema PR emamtd o — com e - - AR - -~ - e
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IJST ID: 91EF SPECTRIX DC # --- g

SAMPLE NUMBER: FLUIDIZED BED EFF.

l o 3 s e et et Tk i A B s

ORGANICS AMNALYSIS DATA SHEET - PAGE 4

'SBQRATORY NAME : SPECTRIX HOUSTON CASE NO. : =--
QC REPORT NO. . =- ANALYST: RCJ DATAFILE: 5U12004V03
I B. TENTATIVELY IDENTIFIED COMPOUNDS

!\S # VOL.ATILE COMPOUND NAMES SCAN# PURITY AHGUNT

NO NON=-HSL COMPOUNDS FOUND > 107 OF NEAREST INT. STD.

J = ESTIMATED VALUE - A 1:1 RESPONSE FACTOR IS ASSUMED

012829
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e A G 5y By s

ORGANICS ANALYSIS DATA 3HEET -~ PAGE 5

lABORATDRY NAME : SPECTRIX CORPORATION CASE NO.: «--

Isc REPORT NO. & === ANALYST. CEB DATAFILE: SU12004C03

B. TENTATIVELY IDENTIFIED COMPOUNDS
CAS # SEMIVOLATILE COMPOUND NAMES SCAN#  PURITY AMOUNT
l_____a___-___*__;_-___-..d._...__..__-_—--—ﬂ—un---ﬂ——w—«tr-ul-i—-a; ———————————————————— -O—

NO NON-HSL COMPOUNDS FQUND 2 104 OF NEAREST INT. §TD.

ESTIMATED VALUE -~ A 1:1 RESPONSE FACTOR 1S5 ASSUMED

012830
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Parameter (ug/l)

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

» ) L i ]] ! . -
KOPPERS COMPANY, INC.

TEXARKANA, TX TREATABILITY STUDY
FLUIDIZED BED METALS DATA

Fludized Bed

<60.0
<10.0
<5.00
9.10
<10.0
<25.0
<5.00
<0.200
<40.0
<5.00
<10.0
<10.0
125

........

012831
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APPENDIX 2~G
ESTIMATION OF INHALATION RISKS OF UTILITY WORKERS FROM
VOLATILIZATION OF POTENTIALLY CARCINOGENIC PAH FROM
SUBSURFACE S5CILS

Risks agsociated with air concentrations of potentially
carcinogenic PAH are derived in thisg appendix. The air
concentrations are based upon the maximum measured
concentration of detected carcinogenic PAH in Carver Terrace
subsurface soils. The calculated air concentrations only
consider volatilization and do not account €for dispersion.
Utlitity worker exposures were estimated based on the
assumptions detailed in Table 2-4.

Computation of Potentially Carcinogenic PAH Concentrations
in Aixr Above S0il and Risks Associsted with Those. A compound
in soil may be partitioned between the soil water, soil air and

the soil constituents. The three main transport processes for

a compound in soil Lo enter the atmosphere are:

. compound in scil to compound in solution

. chyupound in solution to compound in vapor phase 1n
soil air

'Y compound in vapor phase in soil air to compound in

atmosphere (Lyman et al. 1982).

A compound may adhere strongly to dry soil, reducing its
volatilization rate, but when soil is wetted the stronger
affinity of the water displaces the compound allowing
volatilization to occur at a faster rate. However, 1if the
concentration of a compound in soil becomes high encugh so that
its chemical activity approaches that of a pure compound, the
presence or absence of water will not affect its volatilization
(Lyman et al. 1982). A pure compound can volatilize directly

into a vapor. This calculation assumes that no pure compound
exists.

2069T 4040-001-600
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The partitioning of the compound between soil and water is
determined by the partition coefficient, Koc’ and fraction of
drganic carbon, foc’ as shown by the following equation
(Mills et al. 1985):

(1) concentration in 5011

concentration in so0il water

it
=

£ ..
oc Toc

The partitioning of the compound between soil water and soil
air is determined by Henry's Constant, KH, as shown by the
following equation (Mills et al. 1985):

(2) concentration in SQL]l _air = 41.6 K
concentration in soil water (atm-m” /mole),
at 20°c

The concentration of 3 Compound in s0il air can thus be

calculated for a given concentration of the compound in soil by
combining equations 1 ang 2.

(3) concentration in soil _air = 41.6 K
concentration in soil

H

KOC €OC

Table G-1 shows the concentration in the soil air
calculated from the maximum concentrations of detected
potentially carcinogenic PAHs in Carver Terrace subsurface
soils. The councentrations of potentially carcinogehic PAH in
the s0il air surrounding the so0il Containing the PAH are very
low (Table G-1). Summing the concentration of each individual
PAH results in a total potentially carcinogenic pAH
concentration of 1.39 g 10“6(mg/m3). The concentration of
potentially carcinogenic PAH in the atmoshpere above the so0i1l
cannot exceed this concentration, Assuming that a utility
worker breathes 16 cubic meters of s0il air per day, that he or
she is on site for 10 days per year and one year per lifestime,

G-2

2069T 4040-001-600
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that the utility worker weighs 70 kilograms, and that all
potentially carcinogenic PAH are ag potent as benzo(a)pyrene,
his or her excess lifetime cancer risk is 1.43 x 10”7,

True risks will likely be orders of magnitude lower
because true air concentrations will be orders of magnitude

lower.

Some of the mechanisms that have not been accounted for

in this analysis and that would result in lower atmospheric
concentrations are listed below,

2069T

The so0il containing the PAHs may be dry part of the
time, causing a decrease in the rate of
volatilization. 1If there ig no $0il water, the PAHs
cannot dissolve and then volatilize into the air.
A cycling rate of the air above the s0il will dilute
the atmospheric concentration because fresh air, air
not containing PAHs from the site, will continually
be introduced into the area above the site.
4040-001-600 G-3
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T N T = R T T e € T TR Y T

Table 6-1
CALCULATION Of POTERTIALLY CARCINQGENIC PAH IN AIR DUE T0 YOLATILIZATION
Shown are the conentrations of PCOCe in soit vapor. Concentrations were catculated only for

patentielly carcinogenic pax detected in Carver Terrace subsurface soils, the air
concentrations are based on the maximm concentrations detected,

Se= EEEE T = e L L LT T g ==z
MAXIMUE SOTL AR AIR
COMCENTRATION KOCFG KHK41 6 CONCENTRATION CONCEMTR?TIW
peoc ¢opb) (as (a) (pod) (mg/m” ) cb)
== TaEESSS SoszoudzzssmEoamanz EEF
Benzolajanthracene 9.50E+D2 2.00E+03  4,14€-05 2.D0E-05 Y.90E-07
Benzo(nipyrene & _TOE+Q2 S.50E+B4 2 SLE-pS 1.70E-07 1.70E-09
Benzofa)fluoranthene 8.30E+02 5.506+03 5 62g-04 &.508-05 8.5¢E-07
Chrysane 1.00€+Q3 2.00E«03 4 3TE-05 2.20€-05 3.5Ge-97
Totat Porentiatly Carc. PAH 1.39€-06

‘=====:===‘.=a=====ﬂ=s===nnsa::aaa:z:=:=a==s=========

(a) Taken from: Mabey, W.R, J.8. Smith, R.T, Podetd, N.L. Johnson, ¥, HilE, T.w. Chow,
Jd. Gates, [.¥. Partridge, ®. duber, and p. Vandenberg. 1982. Aquatic Fate Process
bata for Organic Priority Pollutents. Epa Rept. No. 44/4-81-914.

tby Conversion fsctars wers taxen from: verschueren, X. 1983 Randbook of Envirommencatl
Bata on Organic Chemicals {second edition). W¥an Rorstrand Reinhold Co., Mew York.

===B======ﬂ==}==
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APPENDIX 4-A

TREATABILITY STUDY REPORT
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1.0 INTRODUCTION

The following report presents the results from the treatability evaluation for soil
washing for samples collected at the Koppers Company, Inc. Previously Operated
Properties in Texarkana, Texas. This report is an addendum to the
“TREATABILITY STUDY REPORT", issued in February, 1988,

Included in this report is a background section describing the basics of soil washing,
followed by the procedures and the results from the laboratory testing performed.
Keystone's standard operating procedures for soil washing were followed throughout
the testing,

012840
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2.0 BACKGROUND

2.1 Ex Situ Soil Washing

Ex situ soil washing refers to the excavation of contaminated soils and the subsequent
rechanical washing of the soils in a slurry type reactor. The soil contaminants are
transferred into the liquid phase. The soil reduced in contaminants is placed back
on-site with the washwater containing the contaminants treated.

Ex situ soil washing involves the removal of contaminants from the soil substrate,
using a mechanical washing technique. It is a physical separation procedure for
contaminant removal from soil that involves the washing of the soil into a liquid
medium. The process is carried out in equipment that is designed for contacting
excavated soils with the liquid. Removal of contaminants from the soil matrix
involves both physical displacement of loosely held contaminants and desorption of
the contaminants that are more tightly bound to the soil particles.

The separation of contaminants from soil particles depends on the relative wetability
of the particle surfaces. The surface free energy of a particle is lowered by the
addition of surface active agents, i. €. surfactants. This creates a hydrophobic surface
on the soil particles and therefore separates the soil from the contaminant particles.
The surfactant/water solution is then physically separated from the washing solution.
The cleaned soil particles are dewatered and returned to the site.

The soil washing evaluation results can be used for more than one purpose. Soil
washing can be used at the site for ex situ washing , following excavation of the
contaminated soil, or the surfactants can be applied to in situ treatment of the
contaminated soils.

012841
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3.0 PROCEDURES

3.1  Soil Samplin

Both shallow and deep samples were collected for use in the treatability work.
Shallow samples were collected with the use of a shovel. Deep soil samples (7-8 feet)
were collected with the use of a backhoe. A 55 gallon drum and 5 gallon pails were
used for sample collection and transport.

A local contractor was hired to dig the deep sample with a backhoe. The deep
sample was obtain at the 7-8 feet level, within the saturated soil zone.

Shallow soil sampies were collected by Keystone field services personnei. A cleaned
shovel was used. These samples was placed in 5 gallon pails for transport. The
shallow samples were used in the ex situ (soil washing) treatability work. Deep
samples were used for the in situ (bioreclamation) treatability work.

Upon arrival at the research center in Monroeville, the sample codes were specified
for each of the sample containers. The codes and corresponding descriptions are
listed below.

Sample Description Sampie Code
Deep sample adjacent T-TX-8

to church FSS gallon drum})

Surface soil near DW-01 T-TX-9

(5 gallon pail)

Surface soil under creosote T-TX-10

contamicated area (5 gallon pail)

Surface soil from creosote T-TX-11
contaminated area (5 gallen pail)

Surface soil, from heavy naphthalene T-TX-12
contamination area ($ gallon pail)

012842
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3.2 Laboratory Procedures

The procedure for determining the applicability of soil washing treatment was
conducted in 3 phases.

Phase [ involved the washing of several soil samples with different surfactants and
visually evaluating the soils and wash solutions. Following each wash, the soil was
emersed in methylene chloride solution. The addition of creosote compounds
darken the methylene chloride solution in relation to the concentration. From this
observation the choice of surfactants is narrowed down.

Phase II work involved washing the soil with the best visually observed surfactant or
combination of surfactants. Generally, oil & grease (freon extractables) and
methylene chloride extractables analysis were performed on these samples.

These two methods of analysis have been chosen because they indicate gross removal
of contaminants. Oil & grease analysis was performed because it is an EPA accepted
method. Methylene chloride analysis was performed due to its greater affinity for
creosote compounds making it a better choice.

Phase JII work involved the evaluation of the results obtained in Phase II and
choosing the best surfactant(s). A final washing is then conducted and the sample is
submitted for more extensive chemical analysis.

A total of five soils were washed to determine the most effective surfactant or
combination of surfactants for each different soil type collected. A two wash cycle
was selected for soils from this site. A greater number of wash cycles can be

performed on a particular soil dependiig on the cleanup criteria.

The soil samples were screened with a 1/4 inch mesh prior to soil washing to remove
large pieces of foreign matter, i.e. pieces of wood, large cinders,and rocks.

The following procedure was followed for all five runs:

1. Ail raw samples are premixed.

3.2
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10.

Impeller speed is set at 900 rpm.

1000 grams of hot tap water within the temperature range of 45-500C s
added to the soil wash unit.

pH of solution adjusted to 10 with 20% (by weight) NaOH.
Surfactant added.

500 gm raw soil in the soil wash unit.

Air is applied at a very low flow rate.

Soil is washed for 15 rainutes while maintaining pH= 10.

Wash procedure is repeated using 50% of initial surfactant dosage. Water is
added, the pH adjusted and surfactant added and washed another 15 minutes.

In the final step, the washed soil is rinsed one or more times with warm water,
the impeller speed maintained at 900 rpm and the air flow rate set on high.

012844
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40  RESULTS

4.1 Phase [ and Phase 11

Two separate screening runs were performed on each of the soils, using different
surfactant combinations that were visually chosen in Phase [ (described above). Two
surfactant combinations (#1 and #2) were evaluated based on Phase [ results. Oil &
grease (freon extractables) and methylene chloride extractables analysis were used to
evaluate surfactants from the screening run and are presented in Table 4-1. The %
removals are also included. These results were used in choosing the surfactant
combination for the final Phase 1 runs.

4.2  Phaselll

The screening run for T-TX-8 indicated better removals using the surfactant
combination #2, which was chosen for the final run. As evidenced by the results in
Table 4-2, for the final run, both methylene chloride extractables and oil & grease
showed similar reductions as in the screening run. The results indicate good
removals for other compounds. Pentachlorophenol (PCP) was reduced 87%.
Toluene was reduced 97% and xylene 99%. PAH removal showed very good results
with a total PAH removal of 85%.

For soil T-TX-9, surfactant combination #2 showed better removals and was chosen
for the final run. Soil washing results from the final run for soil T-TX-9 are
presented in Table 4-3. Results from the final run show good overall removals. Oil
& grease and methylene chloride extractables were reduced 97 and 91%, respectively.
Both toluene and xylene were reduced >99.9%. Total PAH compounds were
reduced 60%.

The results from the final treatment run for soil T-TX-10 can be found in Table 4-4.
Surfactant #1 was chosen for the final treatment run. The results showed greater
than 90% removals for both oil & grease and methylene chloride extractables. PCP
was reduced 86%. Petroleum hydrocarbons, benzene,and xylene were all reduced
>99.9%. PAH concentration were relatively low in the soil and thus a total PAH
reduction of 35% was achieved.
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TABLE 4-1
KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
SOIL WASHING PHASE i1 RESULTS
SCREENING RUN
Wet Wejght

Dry Weight % Removals

Sample
T-TX-8
T-TX-8
T-TX-8
T-TX-9
T-TX-9
T~TX-9
T-TX-10
T-TX-10
T-TX-10
T-TX-11
T-T¥~11
T-TX-1}
T-TX~12
T-TX-12
T-TX-12

Note: Me Chl Ext indicates Methylene Chloride Extractables

Greagse Me
738
660
520

16200
820
967

2040
240
253

L8800
1650
1390

34200

1576
3220

Chl Ext
1480
727
393
42700
7610
8120
12760
833
653
52700
S740
8120
65500
5000
8700

A1l values in units of mg/L

Oil & Grease

891
818
624
16981
981
i146
2321
298
314
20705
2102
1762
43458
1990
4240

Me Chl Ex¢
1770
858
453
44759
9103
9621
14443
1035
810
58040
12408
10292
83227
6337
1111

0il & Grense

8
30
94
93
87
886
90
91
95
90

012846

Me Chl Ext
52
74
80
79
913
94
79
82
92
87
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TABLE 4-2
KGPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
SOIL WASHING PHASE ILf RESULTS
SOl SAMPLE T-TX-8
(Surfactant Combination #2)

Wet Weight
Initial Final

Dry Weight

Initial Final % Remov

B0 12547

Sample
Parameter (mg/Kg)
Qi} & Crease

Methviene Chloride Ewt.

Pentachlorophenol
Petroleum Hydrocarbons
Benzene

Toluene

Xylene

PAH Compounds (mg/Kg)
Naphtha lene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(alanthracene
Chrysene
Benzo(alpyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo{(a,hlanthracene
Benzo(g,h,i)perylene
Indenoc(l,2,3-cd)pyrene
Total PAH

NA - Not Applicable

¥ Of
Rings

738
1480
33.5

300

<0.040
1.530
9.950

Agueous
Solubility
at 25 C, ug/L
31,700

3,930

1,980

1,290
73
260
135
14

473
733
£.80
130
9.032
0.040
0.097

21
1.1
45.8
20.28
0.5
15.5
41.1
29.4
16.2
I6..
3.75
6.95
.63
7.32
5.43
4.11

308

012847
S U

841
1770
40,1

359

<0.048
1.848
12,017

552
855
5.37
152
0.038
0.046
0.113

38
52
87
58
NA
97
99
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TABLE 4-3
KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
SOIL WASHING PHASE Il RESULTS
S5GIL. SAMPLE T-TX-9
(Surfactant Combination £2)

Wet Weight DPry wWeight .
Sample Initial Final Initial Final X Remc -
Parameter (mg/Kg) I
Ot} & Grease - - 14100 407 14811 483 97 }-
Methylene Chloride Ext. —_——— - 42909 3390 45063 4104 81 8
Pentachlorophenot - - 0.285 0.030 0.278 0.037 87
Petroleum Hydrocarbons - .- 2180 120 2290 145 94
Benzene - - - 0.107 0.025 o2 G.3030 73
Toluene -——— —-——— 0.032 <0.020 0.933 <0,024 YQ0 | o EEEEE
Xyvliene ———— -—— 0.132 <¢.030 0.139 <0.0386 >899 .9
Agqueous

- # Of Soelubility

( PAH Compounds (mg/Kg) Rings at 25 ¢, ug/L

6  Nephthalene 2 31,700 <1.00 18.20 <1.00 22.00 NA
Arenaphthylene 3 - <1.00 <1.00 <1.05 <r.21% NA
Acenaphthene 3 3,930 58.10 30.00 €1.03 36,32 40
Fluorene 3 1,980 4.15 4.97 4.36 6.02 NA |
Phenanthrene 3 1,290 19.50 19.50 20.48 23.81 NaA |
Anthracene 3 73 6.02 6.13 6.32 7.42 NA ‘
Fluoranthene 4 260 122.00 92.10 128.15 iti.50 13
Pyrene 4 135 139.00 75.406 146.01 91.28 37 f
Benzo(a)anthracene 4 1 4 T11.00 60.40 746 .85 73.12 S0 ,
Chrysene 4 2 105.00 78.10 116,29 94.55 14
Benzo(a)pyrene 5 .8 90.80 28.170 95.17 34.75 63
Benzo(b)fluoranthene 5 - 218.00 65.70 228.99 79.54 65
Benzo(k)fluoranthene 5 - 867.70 24.850 71.11 29.78 54
Dibenzota,h)anthracene 5 2.49 227.00 S0.20 238.45 109.20 54
Benzo(g,h,i)perylene & - 152 .00 70.760 159 .66 85.59 46
Indeno(l,2,3~-cd)pyrene & - 145.00 51.10 152.31 61.86 59
Total PAH 2065.07 715,80 2171.29 867.80 60
NA - Not Applicable
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TABILLE 4-4
KOPPERS COMPANY, INC.
TEXARKANA, TX TREATABILITY STUNY
SOTl. WASHING PHASE 111} RESULTS
SOLEL SAMPLE T-TX-16
(Surfactant Combination #2)
Wet Weight Pry Weight
Sample Inicial Final Enitial Final X Remo:
Parameter {mg/¥g)
Oil & Greasge - --— 2200 IE3 2469 138 3
Methylene Chloride Ext. —-_— - 11560 920 12907 1821 91
Pentachloropheno} - - 1.440 0.186 1.616 0.227 86
Petroleum Hydrocarbons -—- -——- 830 <i00 832 k22 >»99.9
Benzene - -——— Q.027 <6.020 0.030 <9.024 >89.9
Toluene - - 0.058 2.020 0.065 0.024 6o
Xylene - - 0.125 <G.030 0.140 <0.037 »99.9
Aqueous
# Of Solubility
PAH Compounds (mg/Kg) Ringg &t 25 C, ug/L
Naphtheaelene pa 31,706 3.81 2.80 4 J.41 20
Acenaphthylene 3 - INT <1.00 - €1.22 ---
Acenaphthene 3 3,930 48.4 <t.00 54 €1.22 g8
Fluorene 3 1,980 INT <0, 200 -—— <0.242 N
Phenanthrene 3 1,290 1.89 2.34% 2 2.85 N#
Anthracene 3 73 0.820 0.650 1 0.792 NA
Fluoranthene 1 260 6.58 I5.8 7 19.2 NA
Pyrene 4 135 12.17 i3.1 14 16.0 NA
Benzo(ajanthracene 4 14 5.00 7.34 6 8.94 NA
Chrysene 4 2 7.50 8.286 B.42 16.0¢ NA
Benzo(a :pyrene 5 3.8 T.39 5.82 8.29 7.09 1%
Benzo(bifluoranthene 5 - 22.8 15.6 25.6 19.0 26
Benzo(k)fluoranthene 5 - 4.714 4.44 5.29 5.21 NA
Dibenzo(a,h)anthracene 5 2.49 25.4 it.5 28.5 14 .4 5§
Benzo(g,h,i)perylene 6 - 14.1 7T.72 15.82 9.40 41
Indeno(l,2,3-cdipyrene 3 - 16.7 B.09 18.74 9.85 47
Total PAH 177.4 105.66 199 129 35

Note: INT indicates interference encountered during anmiyai}'1 2 8 4 G
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The results for soil T-TX-11 are in Table 4-5. Surfactant corabination #2 was chosen
from the screening run to be used in the final run. Oil & grease and methylene
chloride extractables were reduced 94 and 89%, respectively, PCP was reduced 82%
and petroleum hydrocarbons 93%. Benzene was reduced 60% and both toluene and
xylene were reduced >99.9%. Total PAH compounds were reduced 42%.

Surfactant combination #1 was chosen from the screening run for soil T-TX-12, to
be used in the final treatment run. Results from the final treatment run far soil T-
TX-12 can be found in Table 4-6. Results indicate that oil & grease,
pentachlorophenol, petroleum hydrocarbons and xylene were all reduced >99.9%.
Methylene chloride extractables were reduced 99.9%. Reduction of PAH
compounds showed excellent resuits with 99% reduction of total PAH compounds.

4.2
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TABLE 4-5
KOPPERS COMEPANY, INC.
TEXARKANA, TX TREATABILITY STUDY
SOIL, WASHING PHASE 1i1 RESULTS
SOTIL SAMPLE T-TX-1!
tSurfactant Combination $2)

Wet Weight Dry Weight
Sample Initial Finatl Initial Final X Removi
Parameter (mg/Kg)
0il & Grease 18300 920 20288 1147 <
Methylene Chloride Ext. 54500 5250 60421 6546 89
Pentachlorophenol 30.70 4.80 34.04 5.99 82
Petroleum Hydrocarbons 4730 360 5240 374 93
Benzene 0.069 0.025 0.677 0.031 60
Toluene 0.202 <0.020 0.224 <0.025 >99.9
Xylene 0.416 0.030 0.461 <0.037 >99.9

Aqueous

% of Solubility
PAH Compounds (mg /Mgy Ringe at 25 C, ug/L
Naphthalene 31700
Acenaphthylene
Acenaphthene
Fiuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzofa)pyrene
Benzot(b)fluoranthene
Benzo{k)fluoranthene
Dibenzo(a,hlanthracene
Benzo(g,h,i)perylene
Indeno(1.2,3~cd}pyrene
Total PaH

3930
1980
1290
73
260
135
14

.8

mmmwmmaa#.&wwwww»
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TABLE 4-6
SR KOPPERS COMPANY, INC.
L TEXARKANA, TX TREATABILITY STUDY
R SOTL WASHING PHASE [1I RESULTS
SOIL, SAMPLE T-TX-12
(Surfactant Combination #1)

Wet Weight Dry Weight
Sample Initial Final Initial Final X Remo
Parameter {(mg/Kg)
0il & Greage - -—— 181000 <{50.0 1358570 <83.0 *399.9
Methylene Chloride Ext. -——— ——— 112000 173 150336 2ig 99.9 :
Pentachloropheno} - - 0.094 <0.010 0.127 <0.013 >99.9 .
Petroleum Hydrocarbons -— - 4300 <100 5772 <126 ?99.9 '
Benzene - -—- <0.200 <0.020 <0.268 <0.025 Na I -
Toluene - —-—— <0.200 <0.020 <0.268 {6.025 NA
Xylene -—— --= 5.26 <0.030 7.060 <0.038g >99.9
n Aqueous
I\ # Of Solubility
Y PAH Compounds (mg/Kg ) Rings at 25 C, ug/L
Naphthalene Z 31,700 19700 189 26443 238 99 1
Acenaphthylene 3 - 1120 4.98 1563 6.27 99.6 JANENE
Acenaphthene 3 3,930 317 8.80 426 11,1 S7 S
Fluorene 3 1,980 244 8.62 328 16.9 97 R
Phenanthrene 3 t,290 1330 57.40 1785 72.3 96 § i
Anthracene 3 73 69.7 2.81 93.6 3.54 96
Fluoranthene 4 260 512 18.8 687 23.7 97 {.
Pyrene 4 135 236 10.5 309 13.2 96
L Benzo{al)anthracene 4 14 163 4.74 219 5.917 97
R Chrysene 4 2 165 4.83 221 6.08 97
e Benzo({a)pyrene 5 3.8 230 0.717 309 0.903 8s.7
RS Benzo¢b)fluoranthene 5 - 70.8 2.23 95.0 2.81 97
Benzo{k)fluoranthene S - 31.5 1.01 42.3 1.217 a7
Dibenzo(a,h}anthraoene 5 2.49 63.4 3.56 85.1 4.48 g4
Benzo(g,h,i)perylene 6 - 52.2 2.66 70.1 3.35 95 g
Indeno(i,2,3~cd¥pyrene &6 - 45,4 1.81 60.9 2.28 96
Total PAH 24344 322 3zT7 406 99
NA - Not Applicable N128452
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5.0 SUMMARY AND CONCLUSIONS

The laboratory treatability results presented show that ex situ soil washing is effective
'n reducing soil contaminant concentrations measured.

Based on a two wash cycle, soil washing of five different soils achieved the following
reductions in soil contaminant concentrations with results reported on a dry weight
basis: (1) oil & grease was reduced from an initial range of 900 - 136,000 mg/Kg to
i40 - 1,150 mg/Kg, (ii) methylene chloride extractables, from an initial concentration
range of 1,770 - 150,336 mg/Kg to 218 - 6,546, (iii) pentachlorophenol, from an initial
concentration range of 0.127 - 40.1 to <0.013 - 5.99 mg/Kg, (iv) petroleum
hvdrocarbons, from an initial concentration range of 359 - 5,772 mg/Kg to <122 - 374
mg/Kg, (v) benzene, from an initial concentration range of 0.030 - 1.848 mg/Kg to
<0.025 - 0.046 mg/Kg, (vi) toluene, from an initial concentration range of 0.033 -
1.848 to <0.024 - 0.046 mg/Kg, (vii) xylene, from an initial concentration range of
0.139 - 12.017 to <0.037 - 0.113 mg/Kg, and (viii) total PAH’s, from an initial
concentration range of 199 - 32,677 mg/Kg to 129 - 1,170 mg/Kg.

The variations in the treated soil concentrations among the different soils tested is
mainly attributable to the different physical/chemical interactions between a specific
chemical and a specific soil type. These interactions account for the fact that
chemical compounds such as pentachlorophenol measured between <0.013 to 5.99
mg/Kg in treated soil while individual PAH’s measured between <0.244 - 111 mg/Kg;
total PAH’s in the treated soil ranged between 129 - 1,170 mg/Kg. The level of
PAH's in the treated soil is due to the fact that the particular soil type tested is such
that PAH’s are tightly bound to the treated soil and will not solubilize into solution.
Pentachlorophenol on the other hand, is not as tightly bound to the soil as PAH’s are.

The absorptive capacity of a soil for PAH’s has been investigated and shown to be
highly correlated with the organic carbon content of the soil.] The ability of the soil
to tightly bind hydrophobic contaminants can hinder the complete removal of these
compounds. The relationship between organic matter in soils and the organic carbon
content of the soil can be estimated. Likewise, an estimation of the amount of these
compounds that will not readily be released from the soil matrix, can be determined.
It is recommended that prior to further treatment, the organic carbon content and
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clay content of the soil should be investigated and an estimation of the absorbed
carbon be determined.

The fact that PAH’s are so tightly bound to the treated soil infers that incineration,
some type of solvent washing, or thermal desorption may be needed if further
reductions in soil PAH's are needed. In lieu of incineration, it may also be possible
to support higher levels through a risk based approach which draws upon the fact
that PAH,s are very tightly bound to the soil. It is also possible that lower soil PAH
concentrations could be achieved with more wash cycles.

5-2

012854
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APPENDIX 6-A

COSTING TABLES ASSOCIATED WITH THE UNSATURATED
SOIL RESPONSE MEDIA UNIT ALTEXNATIVES
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APPENDIX 6-A

UNSATURATED SOIL ALTERNATIVE COSTING TABLES

This appendix presents pertinent information associated
witf the detailed evaluation of the unsaturated soil
alternatives (Section 6.0). For the purposes of the detailed
cost estimate for Alternatives SL~1, 8L-2, SL-3, and SL-4, it
has been assumed that the areas to be sampled and/or vossibly
remediated are those that had been previously sodded as shown
on Figure 1. This assumption was used solely for cost
estimating purposes, Aactual areas to be sampled and/or
tremediated will be determined in the Record of Decision.

Included in this appendiy are the present worth tables for
the baseline cost evaluation; the capital and present wotrth
costs for the low cost evaluatior; and the capital and present
worth costs for the high cost evaluation. Also included in

this appendix is a listing of the major baseline unit costs and
their corresponding sources,

2069T 4040-001-600

012857
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8012859

CAPITAL COST

D&M COSTS

TOTAL ANKUAL ZOST

ANNUAL DISCOUNT RATED10%

NET PRESENT WORTH

CAPITAL COST

0&M COSTS

TOTAL ANNUAL COST

ANNUAL DISCOUMT RATE®10%X

RET PRESEWT WORTH

CAPITAL COST

08M COSTS

TOTAL ANNUAL CCST

ANKUAL DISCOUNT RATER10X

HET PRESENT WORTH

(PY-SL1T)

ALTERKATIVE SL-3: PRESENT WORTH ANALYSIS

COSY PER YEAR PER $1000

14.0 4.0 4.0 14.0 4.0 14.0 4.0 14,0
4.0 140 14,0 14.0 4.0 4.0 14.0 4.0
0.909 0.826 0.751 0.683 0.621 0.564 0.313 0.467

12.7 11,6 10.% 9.6 8.7 7.9 7.2 6.5

14.0
6.263

3.7

14.0
0.084

1.2

14.0  14.0
6.0 146.0
0.424 0.386

5.9 5.4

TOTAL

NET PRESENT

VORTH

(THOUSAND $'s)

a.101

4.0 14,0
16.0 14,0
0.33 0.31¢

4.9 4.5

16.6  146.0
4.0 14.0
0.092

1.4 1.3

012859
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' ALTERNATIVE SL-1: LOW CAPITAL COSTS
NG ACTION/KONI TORTNG
SENSITIVITY TOTAL
CO%T COMPONENT QUANTITY UNIT  UNIT COST  TOTAL COST  COMMENTS FACTOR cosT
I CARVER TERRACE SOILS: NO CAPITAL EXPENDITURES
I BULK SOLIDS TO 8E TREATED WITH GROUND WATER:
LOAD BULK SOL1DS 160 cY $100 $16,000  FOUR 40-CY ROLL-OFFS 6.95 $15,200
COHTAINING $OIL CUTTINGS
FROK THE 21 <
ON-SITE RAULING 180 oy 3 $480  HAULED TO THE GRAVEL PITS 1.0 84680 (O
Y0 88 TREATED BY GROUND ©
I WATER
HEALTH & SAFETY 1 uEEXK $4,000 $4,000  IHCLUDES A H&S OFFICER 0.95 43,800 N
DURING REMEDIATION; MW, -
I RESPIRATOR, CLOTHING <
' DIRECT CAPITAL COST $19,480
ENGINEERING & OESIGN (11%) $2,143
CON LAGENGY (20%) 33,895
:sssz:ﬁﬁzs:::::sss::-:2:::::.-:::::::‘:53233:sssau:s==s&=====stn&:==a==g:::zsa:ssu:::smﬁ:xz:a::s:xs:zgﬁssssz:z:::::g:z::z:&sa:::
YOTAL CAPITAL COST $25,519
tt 232232243 4
APPROXIMATE TOTAL CAPITAL COST $26,006
sses::::::a::-_’=::as&ssszss::s:aa:asusan:::siu:==az=u=======ai==aeu=========a--ss&;s:sas&:::::s:===:3=======aa====:z.—;:===u==:=
(LOW-5L1)
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...................................................

14.0

14.0

0.909

12.7

14.0
14.0
0.263

3.7

14.0

14.0
0.076

1.

1

ALTERNATIVE SL-1: LOW PRESENT WORTH ANALYS!S

COST PER YEAR PER $1000

1.0 14.0  %4.0 4.9 4.0 14.0 4.0 6.0 1.0
14,0 14,0 14.0 4.0 4.0 14.0 4.0 14.0 14,0
0.826 0.751 0.883 0.621 0.564 0.513 0.487 0,426 0.38%

11.6 10.5% 9.6 8.7 7.0 7.2 6.5 5.9 5.4

16,0 14,0 14.0 14.0 14.0 14.0 4.0 4.0 14.0
14,0 4.0 14,0 14,0 14.0 4.0 4.0 6.0 1.0
0.239 0.218 0.198 0.18 0.18% 0.%49 0,135 0.123 0.112

3.3 3.1 2.8 2.5 2.3 2.1 1.9 1.7 7.6

0

CAPITAL COST 26.0
O4H COSTS
TOTAL AMNUAL C€OST 2.0
ANNUAL DISCOUNT RATESICY i

NET PPESENT WORTM 25.0

13

CAPITAL £OST
D44 COSTS 4.0
TOTAL AKNUAL COSY 14.0
ANNUAL DISCOURT RATERIOX 0.29

NET PRESENT WORTH 4.1

26 28 29 30 TOTAL
.................................... NET PRESENT

CAPITAL COST WORTH
OfH COSTS i4.9 $4.0 4.0 14,0 (THOUSAND $'8)
TOTAL ANNUAL COST 14.0 14.0 14.0 w.a e,
ANKUAL DISCOUNT RATEa10X 0.084 0.069 0.063 0.057

NET PRESENT WORTH 1.2 1.0 0.9 0.8 158.0
(LPUSLE)

11 12
14.0 15.0
4.6 1.0
0.35 0.31¢

4.9 $.5

24 25
4.0 14.0
4.0 4.0

0.101 0.092
1.4 1.3

012861
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I ALTERNATIVE SL-1: HIGH CAPITAL COSTS
HO ACT {ON/HONITOR NG
SENSITIVITY TCTAL
COST COHPONEN® QUANTITY URIT  UNLT COST  TOTAL COST  COMAENTS FACTOR CoOsT
' CARVER TERRACE sOILS: NG CAPITAL EXPENDITURES
. BULK SORIDS TC BE TREATED WITH GROUND WATER ;
LOAD BULK SOLIDS 160 ¢v $100 $16,000 FOUR 40-CY ROLL-OFFS$ 1.1 $17,600
' CONTAINING $OIL CUTTINGS
) FROM THE R1 N
ON-SITE MAULING 160 ¢y $3 $480  HAULED TO THE GRAVEL PITS 1.0 $480 O
T0 BE TREATED BY GROUND 0
' HATER C\’
HEALTH & SAFETY § WEEK $4,00 $4,0G0 INCLUDES A HES OFFICER 1.1 $& , 400
DURTHG REMEDIATION; HWY, N
REIPIRATAOR, CLOTHING <
l DIRECT CAPITAL COSt $22,480
; l ENGINEERIXG & DESIGN (11%) $2,473
CONTINGENCY (20%) 84,495
' '==_-.========s=.==azsz======&:.—::====ss=====s===e========:===s====a=======:============:'.--.-.=====:=z====s==a=s=sas===s::ss::sa::s:‘:a
TOTAL CAPITAL COST £29,449
I !ﬁi*i*i*il*t
, APPROXIMATE TOTAL CAPITAL COST $29,000
I ===, ==3225‘."':i‘ﬁ:::ﬂﬁ::z:.,--—======== _____ a====EE:—_—:===B===&===3$===E!l====ﬂa==!==5==2=22==S=====E===2&==SE=========B§=5='=:E===='5
|
)
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CAPITAL COSY

08K COSTS

TOTAL ANHHUAL COSY

ANNUAL DISCOUNT RATEDI0%

NET PRESENT WORTH

CAPITAL COSY

0&M COSTS

TOTAL AMNUAL COST

ANNUAL DISCOUNT RATEDICY

HET PRESENT WORTH

CAPITAL COSY

OLH COSTS

TOTAL ANHUAL COST

ANNUAL DISCOUNT RATEQI0%

NET PRESENT WORTH

{HPUSLT)

, i \ -
ALTERNATIVE SL-1: HIGH PRESENT WORTH ANALYSIS
COST PER YEAR PER $1000
1] 1 2 3 b S 6 7 8 9 10 11 12

.............................................................................................

14.0 14,0 14.0 4.0 14.0  14.0  14.0 14.0 14.0 4.0 14,0 14.0
29.0 16,0 16,0 16,0 4.0 14,0 14.9 14,0 14.0 4.0 .0 14.0 4.9
1T 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467  0.42¢ 0.386 0.35 0.3%9

29.0 12,7 1.6 10.5 9.6 8.7 7.9 7.2 6.5 5.9 5.4 5.9 4.5

.............................................................................................

4.0 14,0 4.0 14,0 14,0 14.0 14.0 4.0 4.0 4.0 1.0 146.0 14.0
14,0 14,0 140 14.0 14.0 14.0  14.0 14,0 14.0 4.0 14,0 14,0 14.9
0.29 90.283 0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112 0,101 0,092

4.1 3.7 3.3 A 2.8 2.5 2.3 2.1 1.9 1.7 1.6 1.4 1.3

TOTAL
NET PRESENT
WORTH
(THOUSAND $'g)

....................................

4.0 14,0 4.0 140 4.0
%0 14,0 1.0 1.0 14,0
0.084 0.076 0.069 0.063 0.057

1.2 1.1 1.9 0.9 0.8 161.0

012863
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CAPITAL COST

O&M LOSTS

TOTAL ANHUAL COSY

ANNUAL DISCOUNY RATEQ1CZ

HET PRESENT WORTH

CAPITAL CoST

O8M COSTS

TOTAL ANNUAL COST

ANNUAL DISCOUNT RATERQ10%

HEY PRESENT WORTH

CAPITAL COST

O&M CGSTS

TOTAL ANNUAL COST

ANNUAL DISCOUNT RATERIDY

NET PRESENT WORTH

(PW-5L2)

75%.0
i

759.0

5.2
5.2
0.2¢

1.5

5.2
5.2
0.084

2 3 4 5 6 7 8 9 10
5.2 5.2 5.2 52 52 52 52 52 5.3
5.2 5.2 5.2 5.2 52 52 52 52 3.

0.826 0.751 0.683 0.621 0.564 5.513 0.467 0.424 0.386
43 3.9 3.6 3.2 29 2.7 24 2.2 2.0

15 16 17 18 19 20 2 2 23
5.2 5.2 5.2 52 52 52 52 52 5.2
5.2 52 5.2 52 5.2 52 52 52 5.2

0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112
12 11 1o 0.9 0.9 0.8 0.7 0.6 0.6
28 29 30 TOTAL

NET PRESENT
HORTH
5.2 5.2 5.2 (THOUSARD $'s)
5.2 5.2 s.2 e

0.069 0.063 0.057

0.4 0.3 0.3 808.0

0.4

5.2
5.2
0.263

1.4

5.2
5.2
0.076

0.4

ALTERNATIVE SL-2: PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

5.2
5.2
0.35

1.8

5.2
5.2
8.101

0.5

012864
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TABLE 6-3: ALTERNATIVE SL-2: LOW CAPIVAL COSTS

CAPPING/MONTTORING/INSTITUTIONAL CONTROLS

COST COMPOHENT GUAHTITY UNET UNIT COST TOTAL COST
SITE PREPARATION 4.40  ACRES $1,450 $6,380
INITIAL MOMITORING
SAKPL IHG 22 DAYS $400 $8,800
AHALYSIS 176  SAMPLES $315 $55,440

' CAPPING:
PREVIOUSLY SODDED AREAS:
EXCAVAT IO - (12") 7900 Y $15.00  $118,500
I ON-SITE KAULIHG 7900 CY $3 $23,700
TOPSOIL-(107) 5500  Cv £7.50 $41,250
TOPSOIL - SPREADING 5500 cY $2.00 $11,000
' SOD - (2"} 19800 sY $3.55 $70,290
NEWLY SODDED AREAS:
TOPSOIL - (10) 450 ¢y $7.50 $3,375
l TOPSOIL - SPREAD ING 450 cv $2.00 £900
S0D (2%) 1300 sY $3.55 84,615
ESTABLISHMENY OF SOIL\SOD BARRIER:
PERIODIC INSPECTIONS 4 INSPECT  $1,200 $4,800
I FERTILIZING 22 Lovs $180 $3,960
MO HG 22 LT £720 $15, 840
WATER 22 Lots $90 1,980
I BULK SOLIDS TO BE TREATED BY GROUND WATER:
LOAD BULK SOLIDS 160 cy $100 $16,000

OH-SITE HAULING 160 c¢Y $3 $480

HEALTH & SAFETY 46 WEEKS $4,000 $192,000

DIRECT CAPITAL COSY

ENGINEERING & DESIGN (11%)

COMTINGENCY (20%)

COMMENTS

.......................

8 SAMPLES/DAY COLLECTED
8 SAMPLES/LOT ANALYZED
FOR PAHe AND ARSENIC

178,000 $F; 20% BULKING
HAUL YO PITS, TREAT VIA GM
178,000 SF; 20% BULKING

INCLUDES MATERIAL AND LABOR
12,000 SF; 20% BULKING
THCLUDES MATERIAL AND LABOR

$400 LABOR + TRAVEL/INSPECT
$30/MONTH/LOT
$120/7HONTH/LOT
$15/MONTH/LOT

FOUR 40-CY ROLL-OFFS
CONTAINING SOJL CUTTINGS
FROM THE &I

HAULED TO THE GRAVEL PITS,
H) BE TREAYED BY GROUND
WATER

H&S OFFICER DURING IHITIAL
MONITORING AND EXCAVATIOH
(2 WEEXS/LOTY; HNu,
RESPIRATOR, CLOTHING

SENSITIVITY
FACTOR

0.95

1.0
0.95
0.95%
0.95

0.95
0.95
0.95

1.0
0.95
0,95
0.95

0.95

6.95

$112,575
$23,700
$39,188
$10,450
$66,776
$3,206
$855
$4,384
$4,800
$3,762
415,048
$1,881

$15,200

$480

$182,400

...........

$60,697

$110,359

- P Y Y LT A CEmsEnsssSEMrcanTwees emegom

TOTAL CAPITAL COST

2rxcEgsgaun

i APPROXIMATE TOTAL CAPITAL COST

SSegxEspogonSeaggaass

mmEy o

B oman

CREEMIRERLT

$722,849

el ke gk kA kA

$723,000

ARV ISTIZE
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ALTERMATIVE SL-2: LOW PRESENT WORTH AMALYSIS

COST PER YEAR PER $5000

.................................................................................

.............................................................................................

0 1 2 3 4
CAPITAL COST 723.0

0&M COSTS 5.2 5.2 5.2 5.2
TOTAL ANNUAL 2367 723.0 5.2 5.2 5.2 5.2
ANNUAL pIsSCOlsT RATEDIOX 1 0.909 0.826 0.751 0,683
NET PRESENT WORTH 723.0 4.7 4.3 3.9 3.6
13 14 {5 16 17

CAPITAL COST
04H COSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 5.2
ARHUAL DISCOUMT RATER1CX 0.29 0.263 0.239 0.218 0.198
NET PRESENT WORTH 1.5 V.4 t.2 1.1 1.0
26 27 28 29 30

CAPITAL COSY
O8H COSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANMUAL COSY 5.2 5.2 5.2 5.2 5.2
AHNUAL DISTOUNY RATEQ10% 0.084 0.076 0.069 0.063 0.057
KET PRESENT WORTH 0.4 0.4 0.4 0.3 0.3

(LPWSL2)

5 6 7 § 9 10
5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 S.2

0.621 0.564 0.513 0.467 0.426 0.386
3.2 2.9 2.7 2.4 2.2 2.0
18 \9 20 21 21 3
5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 5.2
0.18 0.1%4 0.149 0.135 0,123 0.412
0.9 0.9 0.8 0.7 0.6 0.6
TOTAL
KET PRESENT
WORTH

(THOUSAND $'s)

772.0

11 12
5.2 5.2
5.2 5.2

0.35 9.319
1.8 1.7

24 25
5.2 5.2
5.2 5.2

0.10t 0.092
0.5 0.5

. - . ° B .
e T L o TSN S

B s
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o Sy S P

) i o !
l ALTERMATIVE $i-2: RIGR CAPITAL COSIS
CAPPING/HMON S YORING/ INSTITUT IONAL CONTROLS
(= SENSITIVITY TOTAL
COST CONPCRENT OQUANTITY UNIT  UNIT COST TOTAL COST  COWMENTS FACTOR cost
SITE PREPARAT N 4.60  ACRES $1,450 36,380 f.1 £7,018
l INTTIAL MONTTORING
SAMPL ING 22 DAYS $400 $8,800 8 SAMPLES/DAY COLLECTED t.1 £9,680
ANALYSTS 176  SAMPLES £315 $55,440 B8 SAMPLES/LOT ANALYZED 1.1 $60,984
' FOR PAHS AND ARSENIC
CAPPING:
PREVIOUSLY $SOODED AREAS:
EXCAVATION-(127) 7900 Y £15.00 $118,500 i+ OVER 178,000 $F; 20% 1.1 $130,350
' ON-3ITE =AULING 900 CY £3 $23,700  BULKING MAULED TO THE 1.0 $23,700 p~
RAVEL PITS, TO BE TREATED O
BY GROUND WATER
' TOPSOIL- (107) 5500 €Y $7.50 $41,250 10" OVER 178,000 SF; 20% .1 845,37 e
BULKING 4V
TOPSOTL - SPREAD ING 5600 CY $2.00 $11,000 .1 $12,100 <«
£00-(2") 19800  SY $3.55 $70,290  INCLUDES MATERIAL AND LABOR 1.9 877,319 o
I NEWLY SODDED AREAS:
TOPSGLL - (10) 450 cY $7.50 $3,37% 100 ovER 12,000 $F; 20% 1.1 $3,713
BULK ING
l TOPSOIL - SPREADING 450 Y $2.00 £900 1.1 $990
$00 (2°) 1550 SY $3.55 $4,615  INCLUDES MATERJAL AND LABOR i.t $5,077
ESTABLISHMENY OF SOIL\SOD BARRIER:
l PERIODIC INSPECTIONS 4 INSPECT  $1,200 $4,800  $400 LABOR + TRAVEL/INSPECT 1.0 $4,800
FERTILIZING 22 Lofs $1480 $3,960  $30/HONTH/LOT 1.1 $4,356
HOMING 32 Lots $720 £15,840  $120/MONTH/LOT 1.1 817,424
WATER 22 L018 $90 $1,980  $1S/MONTH/LOY 1.1 32,178
I BULK SOLIDS TO BE TREATED BY GROUND WATER:
LOAD BULX SOLIDS 160 CY $160 $16,000  FOUR 40-CY ROLL-OFFS 1.4 317,500
CONTAINING SOIL CUTTINGS
l FROM THE RI
ON-S1TE HAULTNG 140 o $3 $480 HAULED TO THE GRAVEL PITS, 1.0 8430
10 BE TREATED BY GROUND
WATER
I HEALTH & SAFETY 48 WEEKS $4,000 $192,000 &S OFFIGER DURING TNITIAL 1.1 $211,200
HONITORIHG AND EXCAVAVIOM
(2 NEEXS/LOT); HMu,
I RESPIRATOR, CLOTHING
I DIRECT CAPITAL COST $634,3=3
ENGINEERING & DESIGH (11%) . $49,778
l CONT INGENCY {20%) $125,869
=smsuxax s==ss uma=an BSEZUATINSE RE% BENSNESSese L BB TEAR
i TOTAL CAPITAL COST 3839,969
Rk ARk oy
ﬂ APPROXIMATE TOTAL CAPITAL COST $831,000
313 EEEEEMENSCT T ESSSEIIRIIIIER D SxuNm=s Szssaus rEaExa = 2ves
we-5L2)
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CAPITAL COST

O0%H C0STS

TOTAL AHRUAL COST

ANMUAL DISCOUNT RATEZIOX

NEY PRESENT WORTH

CAPITAL COST

O8M COSTS

TOTAL AMNUAL COST

AMNUAL DISCOUNT RATEDI(X

NET PRESENT WORTH

CAPITAL COST

OH COSTS

TOYAL ANNUAL COST

ANNUAL DISCOUNT RATER10Y

MET PRESENT WORTH

........................

(HPYSL2)Y

ALTERNATIVE SL-2: KIGH PRESENT WORTH ANALYSIS

COST PER YEAR PER £1000

0 1 2 3 4 5 & 7 8 9 10 i1
831.0
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
431.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 §.2 5.2
t 0.909 0.826 0.751 0.683 0.821 0.566 0.513 0.467 0.424 0.386 0.35
B831.0 4.7 4.3 3.9 3.6 3.2 2.9 27 2.4 2.2 2.0 t.8
13 14 i5 16 17 18 9 20 2i 2t 23 24
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 6.1%2 0.10%
1.5 i.4 1.2 1.9 1.0 0.9 0.9 0.8 3.7 .6 0.6 0.5

26 27 28 29 30 TOTAL
---------------------------------- RET PRESENY
WORTH
5.2 5.2 5.2 5.2 5.2 (THOUSAND $'3)
5.2 5.2 5.2 5.2 5.2 eeeeesceaaiees

0.084 0.676 0.089 0.063 0.057

0.4 0.4 0.4 0.3 0.3 880.0

0.319

1.7

0.092

6.5

JE O et s
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CAPITAL COST

O%M COSTS

TOTAL ANHUAL CDST

ANNUAL DISCOMT RATER1DY

NET PRESENT WORTH

CAPITAL coST

0N CosTs

TOTAL ANNUAL COST

ANNUAL DISCOUNT RATERIOX

HET PRESENT WORTH

CAPITAL COST

OfH €OsTS

TOTAL ANNUAL COST

AHNUAL BISCOUMT RATE&@10%

NET PRESENT WORTH

(" 5L3)

ALTERMATIVE SL-3: PRESENT WORTH ARALYSIS: 10 YEAR TREATMENY

COST PER YEAR PER $1000

0 i 2 3 4 5 6 7 8 9 10 11
1494.0
2.0 7.6 72.0 72.0 2.0 7220 2.0 1.0 2.0 2.0 5.2
94,0 720 Ti0 72.0 72.0 7.0 72.0 72.0 72.0 72.0 72,0 5.2
10.90% 0.826 0.75% 0.883 0.421 0.544 0.313 0,467 0.426 0.386 0.35
1496.0 654 59.5 S4.%  49.3  44.7 40.6 38.9 33.8 30.5 27.8 1.8
13 14 15 Ve 17 18 9 20 2t 21 23 24
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 $.2 5.2 5.2 5.2
0.29 0.263 6,239 0.218 0.198  6.18 0.144 ¢.149 0.135  0.123 0.112 0.104
1.5 1.4 1.2 1.1 1.0 0.9 0.9 0.8 0.7 Q.6 0.8 0.5
26 27 28 29 30 TOTAL
------------------------------------ HEY PRESENY
VORTH
5.2 5.2 5.2 5.2 5.2 (THOUSAND $'3)
5.2 5.2 5.2 5.2 5.2
0.084 0.076 €.049 0.043 0.057
0.4 0.4 0.4 0.3 0.3 1953.4

5.2
5.2
0.31¢

1.7

5.2
5.2
0.492

4.3

012869
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ALTERNATIVE SL-3: LOW CAPITAL COSTS
[N-$ITU BIODEGRADATION
SENSITIVITY TOTAL
COST COMPONENT QUANTITY  UNIT  UNIT COST TOTAL COST  COMMENTS FACTOR cost
SITE PREPARATION 4.40  ACRES $1,450 $5,380 0.95 6,061
INTTIAL HOMITORING
SAHPL ING 22 DAYS $400 $3,800 8 SAMPLES COLLECTED/DAY 0.95  $8,240
ANALYSTS 176  SAMPLES 315 $55,440 8 SAMPLES/LOT ANALYZED 6,95  $52,668
FOR PAHs AND ARSENIC
INSTALL SPRIMKLER SYSTEM 22 Lofs $2,000 $46,000 INCL. BOX AND METER 9.95  $41,800
[N-$1TU BIORECLAMATION 7000 CY $135 $945,000 190,000 SF TREATED 10 0.95  $897,750
A DEPTH OF 1 FT; NO
BULKING
BULK $SOLIDS TO BE TREATED WITH GROUND WATER:
LOAD 160 Y $100 $16,000 FOUR 40-CY ROLL-OFFS 0.95  $15,200
CONTAINIHG SOIL CUTTINGS
ON-SITE HAULING 160 Y 3 $480  FROM THE RI HAULED TO THE 1.0 $480

.....

SI===

EE=u=

(Lo

GRAVEL PITS TO BE TREATED
8Y GROUND WATER
HEALTH & SAFETY 16 WEEKS $4,000 $64,000  HLS QFFICER DURING 0.95 $60,8060
HONITORING & REMEDIATION;
HHu, RESPIRATOR

DIRECT CAPITAL COST $1,083,119
EHGINEERING & DESIGN (11W) $119,143
CONTINGENCY (20%) $216,624
Err P P T P R e e P Y =L P AT S 7 E L E R R R 3 S A e P P P P E e+ R A O E L P e F T S P E R
TOTAL CAPITAL COST $1,418,886
E21223 23273
APPROXIMATE TOTAL CAPITAL COSY $1,619,000
ArESuRRzdrIRoSEsIRIRNNananSnII=Ss e PR R L R P R R E e e R R A B b e o )
5L3)

o
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CAPITAL COST

0&M COSTS

TOTAL ANNUAL ZDST
AHNUAL DISCOLN™ RATEQ10%

NET PRESENT WORTH

CAPITAL COSY

O0&H COSTS

TOTAL ANMUAL COST

AMNUAL DISCOUN™ RATERTOX

NET PRESENT HORTH

CAPITAL €OST

O&M COSTS

TGTAL ANNUAL COST

ANNUAL DISCOUN® RATEQT0X

NET PRESENT WORTH

(LPWSL3)

ALTERNATIVE $L-3: LOW PRESENT WORTH ANALYSIS: 10 YEAR TREAYMENT

COSY PER YEAR PER $1000

72.0
419.0 72,0
1 0.909

72.0 72.0
72.0 72,0
0.826 0.751

72.0
72.0
0.4683

72.0
72.0
0.621

72.0
72.0
0.564

72,6 72.0
72.0 72,0
0.313  0.467
14193 65.4  59.5 541 49.2 46,7 40.4

36.9 33.6

5.2 5.2
5.2 5.2 5.2
0.29 0.263 0.239

1.5 1.4 1.2

5.2
0.084

0.4

72.0
72.0
0.426

72.0
72.0
0.386

30.5 27.8

TOTAL
HET PRESENT
WORTH
({THOLISARD $'s5)

5.2
5.2
6.35

1.8

5.2
5.2
0.319

.7
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ALTERNATIVE SL-3: KIGH CAPITAL COSTS

IN-SITU BIODEGRADAT N

SENSITIVITY TOTAL
COST COMPLNENT QUANTEITY  UNIT  UNIT COST  TOTAL COSY COMHENTS FACTOR cosT

................................................................................................

I SITE PREPARATICM 4.60  ACRES $1,450 4,380 1.1 $7,018
INITIAL HON[TOR ING
SAMPL ING 22 DAYS $400 £8,800 8 SAMPLES COLLECTED/BAY 1.1 £9,680
I ANALYSIS 176 SAMPLES $315 $55,440 8 SAMPLES/LOT ANALYZED 1.1 $60,984
FOR PAHs AND ARSENIC
INSTALL SPRINKLER SYSTEM 22 0TS $2,000 $44,000  ENCL. BOX AMD METER 1.1 $48,400
IN-SITU BIORECLAMATION 7000 Y $135 $945,000 190,000 SF TREATED 70 1.1 $1,039,500
I A DEPTH OF § FT; NO
BULKING

BULK $OLIDS fO BE TREATED WITH GROUNMD WATER:

LOAD 166 cy $100 $16,000 FOUR 40-CY ROLL-OFFS 1.1 $17,600
CONTAINING $OIL CUTTIRGS

ON-SITE HAGILING 160 CY $3 $480  FROM THE RI HAULED TO THE 1.0 $480
GRAVEL PITS TO BE TREATED
BY GROUND WATER

HEALTH & SAFETY 16 WEEKS %4,000 $64,000  H&S OFFICER DURING 1.1 $70,406
MOHITORIHG & REMEDIATION;
HNu, RESPIRATOR

0128772

ENGINEERING & DESIGN (11%) $137,947

COMTINGENCT (20%) $250,812

TOTAL CAPITAL COST $1,642,821

AkkkbhkRkhal

Rt AR R L S R E S R e S o E R A PR R R R R R PR R E R PR A LR R R4 St S A EEE LR 3 4 F P EE]

(H1-5L3)

i APPROXIMATE TOTAL CAPITAL COST 81,643,000

E 012872
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ALTERNATIVE SL-3: HIGH PRESENT WORTH ANALYSIS: 10 vgAR TREATMENT

o
CAPITAL cCsY 1643.0
0&M COSTS
TOTAL AMNUAL COST 1643.0
ANNUAL DISCOUNT RATERI0% 1

NET PRESENT WORTR 1643.0

13
CAPITAL <0ST
084 COSTS 5.2
TOTAL ANNUAL COST 5.2

ANKUAL DISCOUMT RATER10X 0.29

NET PRESERT WORTH t.5

CAPITAL COST

O&H COSTS 5.2
TOTAL ANNUAL COSY 5.2
ANNUAL DISCOUNT RATEQ10% 0.084

NET PRESENT WORTH G.4

{HPUSLI)

012873

72.0
72.0
0.909

65.4

0.076

0.4

72.0 2.0 7.0
72,0 72,0 72.0
0.826 0.751 0.483

59.5 S54.1 49,2

5.2 5.2 5.2
5.2 5.2 5.2
0.069 0.063 0.057

0.4 0.3 0.3

COST PER YEAR PER $1000

5 6 7 8 9 10 1
72.0 72,0 72,0 72.0 72.0 72,0 5.2
72.0 72,0 72,0 72.0 72.0 72,0 5.2

0.621 0.566 0.513 0.467 0.424 0.386 0.35
44,7 40.6  36.9 33.6 30.5 27.8 1.8
18 19 20 21 21 23 24
5.2 5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 5.2 5.2
0.18 0.164 0,149 0.135 0.123 .12 0.1
0.9 0.9 0.8 0.7 0.6 0.6 0.5
TOTAL
NET PRESENT
WORTH
(THOUSAND $'g)
2102.4
S /MOSNIL ta. il AL i 12 Bk s it

5.2
5.2
0.319

1.7

0.092

0.5
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ALTERNATIVE SL-4(A): PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

0 1 2 3 4 5 6 [4 8 9 10 " 12
CAPITAL COST 2021.0
0&H COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 ’ 5.2 5.2 5.2 5.2
TOTAL AMMUAL COsT 2021.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 B 5.2 5.2 5.2 5.2
AHNUAL DISCOUNT RATEDIOX 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.40/ 0.424 0.386 0.35 0.319

NET PREZENT WORTH 2021.0 4.7 4.3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0 1.8 1.7

<
13 14 15 16 17 18 19 20 21 21 23 26 25 [~
.............................................................................................. o
CAPITAL COSY
OfM COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 N
TOTAL AMMUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 A
AMNUAL DISCOUNT RATEQI0% 0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.14% 0.135  0.123 0.112 0.101 0.092 (on]
NET PRESENT WORTH 1.5 1.4 1.2 1.1 1.0 0.9 0.9 0.8 0.7 0.6 0.6 0.5 0.5
26 27 28 29 30 TOTAL
------------------------------------ ﬁEf PRESERT
ZAPITAL cosT HORTH
O&M COSTS 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TOTAL ANMNUAL €OST 5.2 5.2 5.2 5.2 5.2 ...

ANNUAL DISCOUNMY RATER10% 0.084 0.076 0.069 0.083 0.057

NET PRESENT WORTH 0.4 0.4 6.4 0.3 0.3 2070.0

(PH-SL4A)
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ALTERNAT!VE SL-4(¢A): LOW CAPITAL COSTS
EXCAVATION/SOIL WASHING
SENSITIVITY TOTAL
COST COMPONENT QUANTITY  UNIT  UNIT COST TOTAL COST  COMMENTS FACTOR £0sY
SITE PREPARATIOH 4.4 ACRES $1,450 $6,380 .95 £6,061
INITIAL HOMiTORING
SAMPL ING 22 DAYS £400 38,800 B SAMPLES COLLECTED/DAY 0.95 $8,360
AMALYSIS 176  SAMPLES $315 $55,440 8 SAMPLES/LOT ANALYZED 0.95 $52,668
SOILS FROM THE CARVER TERRACE SUBDIVISION:
EXCAVATION 8400 CY $15  $126,000 1 FT DEPTH OVER 190,000 0.95 $119,700
§F; 20% BULKING
ON-SITE MAULING 8400 cY £3 $25,200 0.95  $23,940 N
[\aq.
SULK SOLIDS FROM THE KENMEDY SAND AND GRAVEL PROPERTY: 00
LOAD 160 cY $100 $16,000  FOUR 40-CY ROLL-OFFS 0.95  $15,200
ON-SITE HAULING 160 cY $3 $450 1.0 £489 N
-
O
SOIL WASHING TREATMENT SYSTEM:
TREATMENT SYSTEM MOB/DEMOS 1 tpsSUH  $14,000 $14,000 1.0 $14,000
TREATMENT EQUIP. RENTAL 12 HMONTHS  $58,000  $494,000 INCLUDES REACTORS, 0.95  $661,200
(TREATED AT A RATE OF 2.5 TONWS TANKS, MIXERS,
PER HOUR 3 10 HOURS PZR DAY) HOPPERS
CREMITALS 1 P LM 318,000 $18,000 0.95  $17,100
UTILITIES 1 P SUM  $11,000 $11,000 0.95  $10,450
UV/O20NE 1 LP SUM 6,750 $6,750 0.95 $6,413
OPERATION & SUPERVISION 1 LP SUM  $165,060  $165,000 0.95  $156,750
AIR MON]TORING 12 MONTHS $3,000 $36,000 0.95  $34,200
BACKFILLING Of TREATED SOILS 8560 €Y $3.09 $25,680  CARVER TERRACE $OILS 0.95  $24,39
AND BULK SOL1DS;
PLACED WITHIN THE
K$&G PROPERTY
$'TE RESTORATION:
CLEAN BACKFILL-(1QM) 7000 Y 25.00 $35,000  OMLY FOR CARVER TERRACE 0.95  $33,250
AREA
SPREAD [HG 7000 Y $2.00 $14,000 0.95  $13,300
SOD (21) 21160 sy $3.55 $74,905  ONLY FOR CARVER TERRACE 0.95  $71,140
AREA
HEALTH & SAFETY 52  WEEKS $4,000 208,000 4&S DURING INITIAL 0.95  $197,600
MONITQRIMG AND
EXCAVATLON/TREATMENT
! DIRECT CAPITAL COST $1,466,227
l ENGINEERING & DESIGN (11%) $161,285
CONTINGENCY (20%) $293,245
RN L Y N R S D e N e L S AN S S T S s N N e NN R S T N e T R N S N AR S NN N S g R O T e s e s T E s g R N RN R e N AT R TEEN
TOTAL CAPITAL (08T $1,920,753
ECI S ERT )
APPROXIMATE TOTAL CAPITAL COST $1,921,000
o Y N N I L N I A A N S A T S S S R R R S gt s o e e N N A P A N R T S S O g S H IR R T e s e SR ANE XSS
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I ALTERNATIVE SL-4CA): LOW NET PRESEHT WORTH ANALYSIS
COST PER YEAR PER %1000
I 0 1 2 3 4 5 6 7 8 9 10 1 12
CAPITAL COST 1921.0
l O&M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 1921.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATEZ10% 1 0.909 0.826 0.751 0.683 6.621 0.564 0.513 0.467 0.426 0.386  0.35 0.319
I NET PRESENT WORTH 1921.0 4,7 4.3 3.9 3.6 3.2 2.9 2.7 2.6 2.4 2.0 1.8 1.7
5 ©
13 14 15 16 17 18 19 20 21 21 23 24 25 -
! .......................................................................................... e
CAPITAL COST
08M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 N
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 =
I ANNUAL DISCOUNT RATERTO% 0.29 N.263 0.239 9.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112 0101 0.692 O
NET PRESENT WORYH 1.5 1.4 1.2 11 1.0 0.9 0.9 0.8 0.7 g.6 0.5 0.5 0.%
26 27 28 29 30 TCTAL
I ------------------------------------ WET PRESENY
CAPITAL COST WORTH
OdM COST$ 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TQTAL ANMUAL €OST 5.2 5.2 5.2 5.2 5.2 e
ANNUAL CISCOUMT RATEZ'D 0.084 0.076 5.049 0.063 0.0657
l RET PRESENT WORTH 3.4 0.4 0.4 0.3 0.3 1970.0
E (LPUSL4A)
E 012876
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ALTERNATIVE SL-4(A): HIGH CAPITAL COSTS
! EXCAVATION/SO1L WASHING
SENSITIVITY TOTAL
l COST COMBONENT QUANTITY  UNIT  UNJT COST TOTAL COST  COMMENTS FACTOR CosT
SITE PREPARATION 6.4  ACRES $1,450 6,380 1.1 $7,018
l INITIAL MOMITORING
SAMPLING 22 DAYS $400 $8,800 8 SAMPLES COLLECTEL/DAY 1.1 19,680
ANALYSIS 176  SAMPLES £31% $55,440 8 SAMPLES/LOT ANALYZED 1.1 $60,984
I SOILS FROM THE CARVEK )ERRACE SUBDIVISION:
EXCAVATION 8400 cCY $15  $126,000 1 £ DEPTH OVER 190,000 1.1 $138,600
$F; 20% BULKING
I ON-SITE HAULING 8400 cCY $3 $25,200 1.1 s27,720 I~
r«u
SULK SOLIDS FROM THE KENNEDY SAND AND GRAVEL PROPERTY: 0
LOAD 160 €Y $100 $16,000  FOUR 40-CY ROLL-QFES 1.1 $17,600 aJ
I ON-SITE HAULING 160 €Y 3 8480 1.0 430
«—
O
I SOIL WASHING TREATMENT SYSTEM:
TREATHENT SYSTEM WMOB/DEMOB 1 LP SUM $14,000 $£14,000 1.0 $14,000
TREATHSENT EQUIP, RENTAL 12 MONTHS  $58,000  $4696,000  INTLUDES REACTORS, 1.1 $765,600
l (TREATED AT A RATE OF 2.5 TONS TANKS, NIXERS,
PER HOUR @ 10 HOURS PER DAY) HOPPERS
CMEMICALS 1 LP SUM 518,000 $18,000 1.1 $19,800
UTILITIES t P SUM  $11,080 $11,000 1.1 $12,100
I UV/OZONE 1 LP SUM $6,750 £6,750 1.1 $7,425
OPERATION & SUPERVISION 1 LP SUM  $165,000  $145,000 1.1 $181,500
AIR KONITORING 12 MONTHS £3,000 $36,000 .1 $39,600
I BACKFILLING OF TREATED SOILS 8560 cY $3.00 $25,680 CARVER TERRACE SOILS 1.1 $28,248
AND BULK SOLIDS;
PLACED WITHIN THE
l KS&G PROPERTY
SITE RESTORATION:
CLEAH BACKFILL-(10") 7000 cY $5.00 $35,000 ONLY FOR CARVER VERRACE 1.1 $38,500
AREA
I SPREAD ING 7600  CY $2.,00 $14,000 1.1 $15,400
‘ 500 (2%) 21100  sY $3.55 $74,905 ONLY FOR CARVER TERRACE 1.1 $82,396
AREA
l HEALTH & SAFETY 52 WEEKS $4,000  $208,000  H&S DURING INITIAL 1.1 228,800
HONITORING AND
EXCAVAT 10/ TREATMENT
'\ I DIRECT CAPITAL COST $1,495,451
i. ENGINEERING & DESIGN (11%) $186,500
I CONTIMGENCY (20%) $339,000
=N mEsIas=en Smmexe 2zsosnssseegIeguexses P ™ azmZ=mEsa
1OTAL CAPITAL €OST $2,221,040
o kAN hdd b
APPROXIMATE TOTAL CAPITAL COSTY $2,221,000
EYTE R ER S F =i e s T LT TN RN RSz N T O N A T T RS R S N N L o S I NN TS A E s N A ES N ST =T EEE
|
|
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ALTERMATIVE SL-4{AY: WIGH PRESENT WORTH ANALYSIC
COST PER YEAR PER $1000
0 1 2 3 4 5 6 7 8 9 10 11 12
CAPITAL COSY 2221.6
O&M COSTS 5.2 5.2 5.2 5.2 5.2 53 S35 55 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 2221.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATE&10% 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467 0.424 0.386 8.35 0.31%9
NET PRESENT WORTH  2221.0 4.7 4.3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0 1.8 1.7
QO
13 14 15 16 17 18 19 20 21 21 23 24 25 -
............................................................................................. 03
CAPIVAL COST o
O&M COSTS 5.2 5.2 5.2 5.2 5.2 52 52 52 5.2 5.2 5.2 5.2 §.2 -
TOTAL ANHUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 P

HET PRESENT WORTH 1.5 1.4 1.2 L 1.0 0.9 0.9 0.8 0.7 0.6 0.6 0.5 0.5

26 27 28 29 30 JOTAL
------------------------------ NET PRESENT
CAPITAL COSY WVORTH
0EM COSTS 5.2 5.2 5.2 5.2 5.2 (THOUSAKD $'s)
TOTAL AMMUAL COSY 5.2 5.2 5.2 5.2 5.2 e
ANNUAL DISCOUNT RATEQ10X 0.084 ©0.076 0.069 0.063 0.057

NET PRESENT WORTH 0.4 0.4 0.4 0.3 0.3 2270.0

(HPHSLAA)

®
el
E ANNUAL DISCOUNT RATERICX 0.29 0.263 0.239 0.218 0.198 0.i8 0.164 0.149 0.135  0.123 0.112 0.101 J.092
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ALTERNATIVE SL-4(B): PRESENT WORTH AMALYSSS
COST PER YEAR PER %1000
¢ 1 2 3 4 5 6 7 2 9 to 1% 12
CAPITAL CoSY 3959.0
0&M COSTS 5.2 5.2 5.2 5.2 3.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL AHNUAL COSY 3959.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATER30% 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467  0.424 0.386 0.35 0.319

NET PRESENT WORTH 3959.0 4.7 .3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0 1.8 1.7

(@M
3 % 15 16 17 18 18 2 PP S VA e
CAPITAL COST™ o
&4 COSTS 5.2 52 5.2 52 5.2 5.2 5.2 52 5.2 52 sz 52 52 N
TOTAL ANKUAL COST 5.2 5.2 5.2 52 5.2 5.2 52 52 $5.2 52 5.2 52 5 -~
ANNUAL DISCOUNT RATEIOX  0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112 0.101 0.02 o
NET SRESUNT WORTH S e 12 10 100 0.9 0.9 0.8 0.7 0.4 0.6 0.5 0.5
2 21 28 29 30 TOTAL
....................... IR I IR NET pRESE“T
CAPITAL COST WORTH
08M €OS1S 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TOTAL ANNUAL COST 5.2 5.2 5.2 S22 5.2

AKNUAL CISCOUNT RATEGVO% 0.084 0.076 0.069 0.063 0.057

HET PRESENT WORTH 0.4 .4 0.4 0.3 0.3 4008.0

........................

{PW-SL4B)
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ALTEQNATIVE SL-4(B): LOW CAPITAL COSTS

EXCAVATION/ON-SITE INCINERATION/BACKFILL ASH

SENSITIVITY TOTAL

COST COMPONENT QUANTITY UNEY UNIT COST TOTAL ccST COMMENTS FACTOR Ccosy

SITE PREPARATION 4.4 ACRES $1,450 $6,380 09.95 36,061
IRITIAL HCKITORING

SAMPL ING 22 OAYS $400 $8,800 8 SAMPLES COLLECTED/OAY 0.95 $8,340

ANALYSIS 176 SAMPLES $315 $55,440 8 SAMPLES/LDY ANALYZED 0.95 $52,648

FOR PAHS AND ARSENIC
SOILS FROM THE CARVER TERRACE SUBDIVISION:
EXCAVATION 8400 cy $15 $126,000 1 FT DEPTH OVER 190,000 0.95 $119,7060
SF; 20% BULKING; EXCAVATE
1/2 OF A LOT AT A TiME
ON-SITE HAULING B4OO cY $3.00 £25,200 0.95 $23,940

LGAD 160 ¢y $100 $16,000  FOUR 40-CY ROLL-OFFS 0.95 $15,200
ON-SITE HAULING 160 CY $3.90 $480 1.0 $480

012880

ON-SITE ENCINERATOR SYSTEM:

H BULK SOLIDS FROM THE KEMNEOY SAMD AMD GRAVEL PROPERTY:

MOB/DEMOB 1 LP SUM 100,000 $100,000 1.0 $100,000
TEST BURN 1 LP SUM $80,000 $80,000 1.0 $80,000
INCINERATION 8563  cY $250  $2,140,000 S0 CY PER GAY 0.95 ¢2,033,000
ELECTR & INSTRUM I LP SUM $95,000 $95,000 0.95 $90,25¢
AIR HORITORING 6 MONTHS $3,000 $18, 900 0.95 $17,100
II ASH TESTING (DELISTING) T LP SUM  $100,000 $100, 000 1.0 $100,000
‘ ASH SPREADING 4280 ¢y $3.50 $14,980  ASSUME 50% VOLUME LOSS; 0.95 $14,231
PLACED WITHIN KS&G
PROPERTY
SITE RESTORATICH:
CLEAN BACKFILL-(10") 7000 cY $5.00 $35,000 ONLY FOR CARVER TERRACE 0.95 $33,250
AREA
SPREAD | MG 7000 CY $2.00 $14,000 0.95 $13,300
S0D (2*) 21100 sy $3.55 $74,905 ONLY FOR CARVER TERRACE 0.95 $71,160
AREA
HEALTH & SAFETY 28  WEEXS $4,000 $112,000  INCLUDES A N&s OFFICER 0.95 $104,400
| DURING REMED1ATION
l DIRECT CAPIYAL COST $2,.885,100
' ENGINEERING & DESIGN (11%) $317, 361
CONTINGENCY (20%) $577,020
l oo uNEIS T RIge dEnEIEs wERnNag DeE=g - ¢ 444 - RExno _a:auas::sa::s:‘aaaagz:s:us
TOTAL CAPITAL COSY $3,779,481
i Wikdkolriedrddrdedrirs
| APPROXIMATE YTOTAL CAPITAL COST 3,779,000
R e e L L LT 1P =2 e TosZaczonEzes RETTEETwaI e e R T T I P P Ty TPy oyopuyegny
E (LOW-SL4B)
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ALTERNATIVE sI.

*4(B): LOW PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

J 1
CAPITAL CoOSsT 3779.0
084 COSTS 5.2
TOTAL AMHUAL £OST 3779.0 5.2
ANNUAL DISCOUNT RATEQ10% 1 0.909

NET PRESENT WORTH 3779.0 4.7

...........................................

0.424 0.386

13 14
CAFITAL cost
O8M COSTS 5.2 5.2
TOTAL ANNUAL cosT 5.2 5.2

ANNUAL DISCOUNT RATER10% 0.29 0.263

NET PRESENT WORTH 1.5 1.4

012881

G.123 0.%12

CAPITAL COST

O&M COSTS 5.2 5.2
TOTAL AHNUAL COSY 5.2 5.2
ANNUAL DISCOUNT RATER10% 0.084 0.076

NET PRESENT WORTH 0.4 0.4

(LPWSL4B)

012881

(THOUSAND $13)
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ALTERNATIVE SL-4(B): HIGH CAPITAL COSTS

EXCAVATION/ON-SITE INCINERATION/BACKFILL ASH

SENSITIVITY TotaL
COST COMBONENT QUAATITY UMIT  UNIT COST TOTAL COST  COMMENTS FACTOR oSt
SITE PREPARAT IOM 4.4 ACRES $1,450 6,380 1.1 $7,018
INITIAL MONITIRING
SAMPLING 22 DAYS $400 $8,800 B SAMPLES COLLECTED/DAY 1.1 $9,680
ANALYS1S 176 SAMPLES 315 $55,440 8 SAMPLES/LOT ARALYZED 1.1 360,584
FOR PAHs AND ARSEMIC
$OILS FROM THE CARVEP TERRACE SUBDIVISION:
EXCAVAT IS 8400  CY $15 $126,000 1 #T DEPTH OVER 190,000 1.1 $138,600
S$F; 20% BULKING; EXCAVATE
1/2 OF A LOT AT A TIME
ON-SITE “EULING 8400 oY £3.00 $25,200 1.1 $27,720
BULK SOLIDS FROM THE KENNEDY SAND AND GRAVEL PROPERTY:
LOAD 160 cY £100 $16,000  FOUR 40-CY ROLL-OFFS 1.1 $17,600
ON-SITE HAULING 160 ¢y $3.00 $486 1.0 $480
ON-SITE INGINERATOR SYSTEM:
MOB/DEMOS t P SUM  $103,000 $100, 000 1.0 $100,000
TEST BURM 1 1P SUK  $80,000 $80,000 1.0 $£7,000
INCINERAT [ DN 8560 €Y $250 32,140,000 50 CY PER DAY 1.1 %2,354,000
ELECTR & INSTRUM 1 LPSUM  $95,000 $95, 000 1.1 $104,500
AIR MORITCRING 6 HONTHS $3,000 $18,000 1.1 $19,800
ASH TESTING (DELISTING) 1 LP SUM  $100,000 $100, 000 4.0 $100,000
ASH SPREAG 1HG 4280 €Y $3.50 $14,980  ASSUME 50% VOLUME {0SS; 1 $16,478
PLACED WITHIN KS8G
PROPERTY
RESTORATICH :
CLEAN BACKFILL-(10"; 7000 €Y $5.00 $35,000 OMLY FOR CARVER TERRACE i $38,500
AREA
SPREAD ING 7000 €Y $2.00 $14, 000 1.1 $15,400
SO0 (2") 21100 sY $3.55 $74,905 ONLY FOR CARVER TERRAGE 1.4 82,396
AREA
HEALTH & SAFETY 28 WEEKS $4,000  $112,000 INCLUDES A H&S OFF[CER 1.1 $123,200
DURING REMEDIATION
DIRECT CAPITAL COSY $3,296,356
ENGINEERING & DESIGN (11%) $362,599
CONT INGENCY (20%) $659, 271
s T e RN L I S e T N N e T S O S R R N N R ez X P N N S e L S N S S RN R e S I R sl r A RN N Y Sy SR C T d Sy d T T AR e
TOTAL GAPTTAL COST $4,318,226
Ei3TE 12332213
APPROXIMATE TDTAL CAPITAL COST $4,318,000
st N T A R T R A S S I R NN T S A N T N A N N T T R e N S R R S R T R A SR R e T S eSS g S e ad e

B012882

l
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ALTERNATIVE $L-4(8): HisH PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

¢ 1 2 3 4 5 & 7 8 9 10 LR 12
CAPITAL COST 4318.0
08M costs 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 4318.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANKUAL DISCOUNT RATEaIO% 1 0.909 0.826 u,751 0.683 0.621 0.584 0.513 0.467 0.424 0.386 0.35 0.31¢

NET PRESEN™ UORTH 4318.0 4.7 4.3 3.0 3.6 3.2 2.9 2.7 2.4 2.2 2.0 1.8 t.7

13 14 15 16 17 18 9 20 21 21 23 24 25
CAPITAL COST
D8M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
JOYAL ANKUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2

AHNUAL DISCOUNT RATED10% 0.29 0.263 0.239 0.218 0.198  0.18 0.184 0.149 9.135  0.123 0.112 6.161 0.092

NET PRESENT WORTH 1.5 t.4 1.2 14 1.0 0.9 8.9 0.8 0.7 0.4 0.¢ 0.5 0.5
26 7 28 29 30 TOTAL
----------------------------------- NET PRESENT
CAPITAL cOST WORTH
0&M COSTS 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TOTAL ANMUAL cOST 5.2 5.2 5.2 5.2 .2

ANNUAL DISCOUNT RATED10% 0.084 0.07 06.069 0.063 0.057

NET PRESENT WORTH 0.4 0.4 0.4 0.3 0.3 4367.0

(HPUSL4B)

012883
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ALTERNATIVE §L-4¢R23: PRESENT UORTH ARALYSIS

€O5T PER YEAR PER 140

CAPTYAL COST
O%M COSTS 5« 5 4 2 . . 5.2 5.2
TOTAL ANNUAL 2081 . . 5. 5. .2 5. B . 5.2 5.2 5.2

0.35

ANHUAL DISCOUNT RATEDI0Y . 826 " . . . 0.424 0.386

NET PRESENT VWORTH . 2 . o . 2.2 2.0

CAPITAL COs7

0%M CosTs

TOTAL ANMUAL COST . . 5.2 5.2
ANHUAL DISCOUNT RATE210% . . 0.218 0.198

012884

NET PRESENT WORTH . i.1 1.0

TaTAL

. HEY PRESENT
CAPITAL COST WORTH

Q&M COsTS . 5.2 5.2 (THOUSAND $'3)
TATAL AMNUAL COST 5.2 5.2

ANNJAL OISCOUNT RATERIQY 0.083 ¢.057

RET PRESEMT woRrTH . . . 8.3 4.3

{(PW-5L4B2)
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ALTERNATIVE SL-4(B2): LOM CAPEITAL CosTS

EXCAVATION/ON-SITE INCINERATION/OFE-SITE DISPOSAL OF ASH

SENSITIVITY TOTAL
COST COMPORENT GUAHTITY  URIT  UNIT COST TOTAL COSYT  COMMENTS FACTOR cos™
SITE PREPARATION 4.4 ACRES $1,450 $6,380 0.95 36,061
IRITIAL HOMITORING
SAMPL ING 22 DAYS $400 $8,800 8 SAMPLES COLLECTED/DAY 0.95 48,340
ANALYSIS 176  SAMPLES $315 $55,440 8 SAMPLES/LOT ANALYZED 0.95  $52,648
FOR PAHs AND ARSENIC
SOILE FROM THE CARVER TERRACE SUBGIVISION:
EXCAVATION 8460 cY $15 $126,000 1 FT GVER 190,000 SF; 0.95 $119,700
20% BULKING; EXCAV 1/2 OF
A LOT AT A TIME-1 WEEK
ON-STTE HAULING 8400 cCY $3.00 $25,200 0.95 $23,940
BULK SOLIDS FROM THE KENNEDY SAND AND GRAVEL PROPERTY:
LOAD 160 ¢ $100 $16,600 FOUR &0-CY ROLL-OFFS 0.95  $15,200
ON-SITE HAULING 180 cCy $3.00 $480 1.0 $480
ON-SITE INCINERATOR SYSTEM:
HOB/DEROS 1 L SUM  $100,000 $100,000 1.6 $100,000
TEST BURM Y ePsM 380,000 $80,000 1.6 $80,000
INCINERATION 8560 cCY $250  $2,140,600 50 CY PER DAY 0.95 32,033,000
ELECTR & INSTRUM 1 LP SUM $95,000 £95,000 0.95  $90,250
AIR MONITORING 6  HONTHS $3,000 $14,000 4.95 $17,100
ASH TESTING (DELISTING) 1 LP SUM  §100,000 $100,000 1.0 $100,000
ASk DISPOSAL:
LOADING ASH 4280 oY $3.50 $14,980  ASSUME 50% VOLUME LOSS; 0.95  $14,231
YRANSPORTATION 99000 LM $4.00 $396,000 300 MILES ONE-WAY; 0.95 $376,200
13 CY/20 TON TRUCK=330
LOADS
DISPOSAL 4280 ¢y $200 $856,000 DISPOSED AT AN OFF-$1TE 0.95 $813,200
SITE RESTORAVION:
GLEAN BACKFILL-¢10") 7000 ¢y £5.00 $35,000 ONLY FOR CARVER TERRACE 0.95 433,250
AREA
SPREADING 7000 oY $2.00 $14,000 0.95  $13,300
S6D (2™) 21900  SY $3.55 $74,905 ONLY FOR CARVER TERRAGE 0.95  &71,170
AREA
HEALTH & SAFETY 28  NEEKS $4,000 $112,000 [NCLUDES A H&S OFFICER 0.95 $£106,400
DURING REMEDIATION
DIRECT CAPITAL COST £4,074,500
ENGINEERING & DESIGN (11X) $448,195
CONTINGENCY (20%) £814,900
Y e e e e e e e Lo E e see s S p—
TOTAL CAPITAL COST $5,337,595
Al ddrak kel ok ke
APPROXIMATE YOYAL CAPITAL COSY 35,338,000
P L T P S E PR L L SR EEEEH CErezrEIEnoonas EoRgszinseagmasTaze =
(LoWsSL4B2)
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ALTERNAT [VE SL-4(82): LOW PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

5.2
5.2

0 1 2 3 4 5 6 7 8 9 10
CAPITAL cosT $338.0
02M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 5338.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
AMNUAL DISCOUNT RATER10% 1 0.909 0.826 0,751 0.683 0.621 0.584 0.513 0.467  0.424 0.38¢

HET PRESENT WORTH 5338.0 6.7 4.3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0

0.35

1.8

5.2
5.2
¢.101

0.5

0.319

1.7

5.2
5.2
0.092

0.5

13 4 15 16 17 18 19 20 21 21 23
CAPITAL coOSTY
08M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL CoST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATEQI0Y 0.29 0.263 ¢,239 0.218 0,198 0.18 0.144 0.149 06.135 0,133 0.112
NET PRESENT WORTH 1.5 1.4 1.2 1.1 1.0 6.9 0.9 0.8 0.7 0.6 0.6
26 27 28 29 30 TOTAL
---------------------------- HET PRESENT
CAPITAL COST WORTH
C&M COSTS 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TOTAL ANNUAL cosT 5.2 5.2 5.2 5.2 e

ANHUAL DISCOUNT RATE&10% 0.084 0.076 0.069 6.063 0.057

NET PRESENT WORTH 6.4 0.4 G.4 0.3 0.3 5387.0

(LPYSL4B2)

012886

012886
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ALTERNATIVE SL-4(B2): RIGH CAPITAL COSTS

EXCAVATION/ON-SITE {NCINERATION/OFF-SITE DISPOSAL OF ASH

SENSITIVITY TOTAL
COST COMPOMENT GUANTITY  UMITY UKIT €OST TOTAL COST COMMENTS FACTOR CosT
SITE PREPARAT (ON 4.4  ACRES $1,450 $6,380 1.1 47,018
INITIAL MONITORING
SAMPLING 22 DAYS $400 $8,800 8 SAMPLES COLLECTED/DAY 1.4 49,680
ANALYSIS 176  SAMPLES £315 $55,440 B SAMPLES/LOY ANALYZED 1.1 $£60,984
FOR PAHg AND ARSENIC
SOILS FROM THE CARVER TERRACE SUBDIVISION:
EXCAVATION 8400 CY $15 $126,000 1 FT OVER 190,000 $F; i1 £138,600
204 BULKING; EXCAV 172 OF
A LOT AT A TIME-1 WEEK
ON-SITE KAULING 8400 CY £3.00 $25,200 1.1 $27,720
BULK SOLIDS FRUM THE KENNEDY SAND AMD GRAVEL PROPERTY:
LOAD 60 cY $100 $16,000 FOUR 40-CY ROLL-OFFS$ 1.1 $17,600
ON-SITE RAULING 160 Cy $3.00 $480 1.0 $480
ON-SITE TNCINERATOR SYSTEM:
HOB/DEMOCB 1 LP suM  $100,000 $100,000 1.0 $100,000
TEST BURN T LP SUM £80,000 %80, 600 1.0 £80,000
INCINERATION 8560 CY $250 $2,140,000 SO CY PER DAY 1.1 82,354,000
ELECTR & INSTRUM 1 LP SUM £95,000 $95.000 1.1 $104,500
AIR MONITORING 6  MONTHS $3,000 $18,000 1.1 $19,800
ASH TESTING (DELISTING) }  LP SUM $100,000 $100,000 1.0 $100,000
ASH DISPOSAL:
LOADING ASH 4280 CY $3.50 $14,980  ASSUME S0X VOLUME LOSS; 1.1 $16,478
TRANSPORTATION 93000 LM $4.00 $396,000 306 MILES OME-WAY; 1.1 $435,600
13 CY/20 TON TRUCK=330
LOADS
b ISPOSAL 4280 CY $200 $856,000 DISPOSED AT AN OFF-SITE 1.1 $£941,600
SITE RESTORATION:
CLEAN BACKFILL-(10") 7000 Y $5.00 $35,000 ONLY FOR CARVER TERRACE 1.1 $38,500
AREA
SPREADING 7000 CY $2.00 $14,000 1.1 $15,400
soD (2') 21100 §Y $3.55 $74,905 ONLY POR CARVER TERRACE 1.1 $82, 396
AREA
HEALTH & SAFETY 28  WEEKS $4,000 $112,000  INCLUDES A HES OFFICER 1.1 $123,200
BURING REMEDIATION
DIRECT CAPITAL COSY $4,673,556
ENGINEERING & DESIGN (11X} $514,09
CONTINGENCY (20X) $934, 711
______ ZrEmcuSsEcomEssrozassrozzsSTsSs¥soinaxMoEs casmmEsma R =5 HessaE
FTOTAL CAPITAL COST $4,122,358
defkek Rk Riodkd
APPROXIMATE TOTAL CAPITAL COST $6,122,000

FEFE LR z2szenEs pzosra=: CEoZrInesnInTESESay

(HT-SL4B2)

i 012887

=3 2 EEBETES

SRy TUosOaRnISedgass
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ALTERMATIVE SL-4(B2): 41GH PRESERT WORTH ANALYSIS

COST PER YEAR PER $1000

.........................

0 1] 2 3 4 5 6
CAPITAL COST 6122.0
08M COSTS 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANHUAL SOSY $122.0 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATERT0Y 1 0.909 0.826 0,751 0.683 0.862% 0.564

NET PRESENT WORTH 6122.0 6.7 4.3 3.9 3.6 3.2 .y

CAPITAL cosT
08M COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2
AMNUAL DISCOUNT RATED10% 0.29 0.263 0.239 0.218 ¢.198 0.18 0.164

NEY PRESENT WORTH 1.5 1.4 1.2 1.1 1.0 0.9 0.9

....................................

CAPITAL COST

04K COSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATEDION 0.084 ©0.076 0.069 0.063 0.057

HEY PRESENY WORTH a.4 0.4 0.4 0.3 0.3

(HPWSI.4B2)

...........................................

0128

(THOUSAND $:g)

LI L P
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0
CAPITAL cos? 21806.0
08M COSTS
TOTAL ANNUAL COST 21806.0
ANNUAL DISCOUNT RATEQ10% t

NET PRESENT WORTH  21806.0

ALTERNATIVE SL-4(C): PRESENT WORTH ANALYSIS

€OST PER YEAR PER $1000

13
CAPITAL COST
GRM COSTS 5.2
TOTAL ANNUAL COST 5.2

ANNUAL DISCOUNT RATED10% 0.2¢9

RET PRESENT WORTH 1.5

0128869

CAPITAL COST

C&M COSTS 5.2
TOTAL ANKUAL COST 5.2
ANNUAL DISCOUMT RATED10% 6.084

NET PRESENT WORTH 0.4

........................

(PN-SL4C)

012889

(THOUSAND $'s)
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ALTERMNATIVE SL-4(C): LOW CAPITAL COSTS

EXCAVATIONNOFF-SiTE IHCINERATION

SENSTITIVITY TOTAL

COST COMPOKEHT QUANTITY  UNIT UHIT COST TOTAL COST COMMENTS FACTOR Cost

SITE PREPARATION 4.4  ACRES 31,450 $4,380 8.95 $6,061
IHITIAL HMONJTORING

SAMPLING 22 DAYs $400 $8,800 8 SAMPLES COLLECTED/0AY 0.95 $8,360

ANALYSIS 176 SAMPLES 345 $55,440 8 SAMPLES/LOT ANALYZED a.95 £52,648

FOR DAHS AMD ARSKHIC
SOILS FROM YHE CARVER TERRACE SURDIVISION:

EXCAVATE 8400  CY $15 $126,000 1 FT DEPTH OVER 190,000 $F; 0.95 $119,700

]
.

20% BULKING; 35 CY/MEEK
EXCAVATED; PLACED IN 20-
GALLON CONTAINERS
TRANSPORTAT[ON 194100 LM $4 $776,400 300 MI ONE-WAY; 13C¥/20 0.95 $737,580
TON TRUCK
, IHCIHERATE 84006 oY $1,700 $44,280,000 0.95 $13,566,000
BULK SOLIDS *ROM THE KEMNEDY SAND AND GRAVEL PROPERTY:
LOADIHG BULK SOLIDS 160 ¢ $100 16,000 0.95 $15,200
TRANSPORTAY LON 1200 M 4 $4,800 1.0 $4,800
INCINERATE 160 CY $1,700 $272,000 0.95 $254,400
S1TE RESYORATION:
BACKFILL (30") 7000 CY $5.00 $35,000 ONLY FOR CARVER TERRACE 0.95 33,250
AREA
l\ SPREADING 7000 CY $2.00 $14,000 0.95 $13,300
I SO0 (2™ 21100 sy $3.5% $74,505  ONLY EOR CARVER TERRACE 0.95 $71,160
( AREA
‘ l HEALTH & SAFETY 244 MEEKS $4,000 $075,000  H&s OFFICER DURING 0.95 $927,200
HOMITORING & EXCAVATION;
l HNU AND RESPIRATORS
\ DIRECT CAPITAL cOST $15,813,679
i l ENGINEERING & DESIGN (11%) $1,739,505
|

CONT IHGENCY (20%) 83,162,736

EEEsASmpRRLeSERoSS ARSI oNIATISSREAY RRNASeRIALESE = FEmoyIgsS2zunazasy

______ S P E L PP R R P e

Ahhhh Akt kkd
APPROXTMATE TOTAL CAPITAL COST $20, 716,000

EE RS F AR S L PR PR e Pt R ] L) ENmms SaRgNsgIE &

sEInf-zacnrBineReRTESS s SEnaRSIAN

(LOW-SL4C)

l

\ TOTAL CAPITAL COST £20,715,91¢
|

|

)

| |
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0
CAPITAL cOsT 20716.0
0%M COSTS
TOTAL ANNUAL 20S$T 20716.0
AMNUAL DISCOLET RATER10% t

HET PRESENT WORTH  20714.0

13
CAPITAL COSY
O&H COosTS 5.2
TOTAL AHKUAL CO8T 5.2

ANNUAL OISCOUNT RATEDIO% 0.29

HET PRESENT WORTH 1.5

CAPITAL COST

O08M COSTS 5.2
TOTAL ANNUAL €osT 5.2
ANNUAL DISCOUNT RATER10X 0.084

HEY PRESERT WORTH 0.4

(LPHSL4C)

012891

ALTERMAYIVE SL

6(C): LOM PRESEMS WORTH ANALYSIS

COST PER YEAR PEk $1000

5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2
0.683 0.621 0.564 0.513 0.467

3.6 3.2 2.9 2.7 2.4

5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2
0.198  0.18 0.144 0,149 0.135

1.0 0.9 6.9 0.8 Q0.7

...............................

012891

(FHOUSAND $'s)
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ALTERNATIVE SL-4(Cy: HIGH CAPITAL

EXCAVATION\OFF-SITE INCINERATION

COSTS

SENSITIVITY TOTAL
COST COMPONENT QUANTSTY  UNIY UNIT COST  TOTAL €OST COMMENTS EACTOR cost
SITE PREPARATION 4.4  ACRES $1,450 14,380 1.1 $7,018
INITTAL MONITZIRING
SAMPL iNG 22  DAYS $400 48,800 8 SAMPLES COLLECTED/DAY 1.1 $9,680
AMALYS(S 176  SAMPLES $315 $55,440 B SAMPLES/LOT AMALYZED 1.9 360,984
fOR PAHs AND ARSENIC
SOILS FROM THE CARVER TERRACE SURDIVISION:
EACAVATE asno oY 315 $126,000 1 F7 DEPYH OVER 190,000 S¢; 1.1 $138,4600
20% BULKIRG: 35 CY/IEEK
EXCAVATED; PLACED IN 20-
GALLOMN CONTAIMERS
TRANSPOR ST {ON 196100 Uk ¢4 £776,600 300 ¥ ONE-WAY; 13CY/20 1.4 $85&, 040
TON TRUCK
{KCINERATE 8400 cY $1,700 $14,280,000 1.1 815,708,000
BULK SOLIDS FRCM THE KENNEDY SAND AND GRAVEL PROPERTY:
LOADIHG BRAK SOLIDS 160 CY $100 $16,000 1.1 $17,600
TRANSPORT AT 1 ON 1200 LM 34 $4,800 1.8 $4,800
{HCINERATE 160 CY $1,700 $272,000 1.% $299,200
SITE RESTORAYICK:
BACKFILL (10%) 7000 Y $5.00 $35,000 ONLY FOR CARVER TERRACE 1.1 $38,500
AREA
SPREADING 000 CY $2.00 $14,000 1.1 $15,400
SO0 (2™) 210 sy $£3.5% $74,905  OHLY FOR CARVER TERRACE 1.1 382,396
AREA -
YEALTH & SAFETY 244 WEEKS $4,000 $976,000 HRS OFFICER DURING .1 81,073,600
HMONITORING & EXCAVAYION;
HNu AND RESPIRATORS
DIRECT CAPLIYAL COST $18,309, 818
ENGINEERING & DESIGN (1%) $2,014,080
CONTINGENCY (20%) $3,661,964
EH ERzZEnegSTanEEIRTEanasE se B ww PR RSN T ¥R AN ISR FI RS BT TNE SEEESEE T EEE =
TOTAL CAPITAL Cast $23,985, 861
el e dke Sk deok R ek
APPROYIMATE TOTAL CAPLITAL COSY $23,9856,000
LT R C R e A LA T E - - o - | - o nI P02 2 3¢ ¢-% 2 = = S=sa EL—F 3t 3 ==
(HI-SL4C)

| 012892
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ALTERNATIVE SL-4(C): HIgH PRESENT WORTH ANALYS(S

COST PER YEAR PER $1000

l CAPITAL COST 23986.0

&M COSTS 3.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL =387 23986.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
an  ANNUAL 51SCOUR T RATER10% 1 0.909 6.826 0.751 0.683 0.621 6.564 0.513 0.467  0.424 0.386 0.35 0.319

NET PRESENT WORTH  23986.0 4.7 4.3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0 1.8 1.7

My
O
13 14 15 16 17 18 19 20 21 21 23 24 25
--------------------------------------------------------------------------------------------- m v
' CAPITAL €OST 14N
O8M COSTS 5.2 5.2 352 52 5. 5.2 5.2 5.2 5.3 52 5.2 5.2 x. <=
TOTAL ANNUAL €8T 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 < -
! ARNUAL DISCOUNT RATEDICY 0.29 0.263 0.239 0.218 0.198 0.13 0.164 0.149 0.135  0.123 ¢.112 0.101 0.092 ')
NEY PRESENT WORTH 15 14 12 1 4.0 g0 0.9 0.8 o.7 0.6 0.6 0.5 0.5
2 27 28 29 30 TOTAL i
! ------------------------------------ NET PRESENT
CAPITAL cosft WORTH
ORM COSTS 5.2 5.2 52 52 &2 (THOUSAND $'g) N
TOTAL ANNUAL COST -2 52 52 s2 s ORI -
ARNUAL DISCOUNT RATEG10X  0.084 0.076 0.069 0.063 6,057
I NET PRESENT WORTH 0.6 0.4 0.4 0.3 0.3 24035.0
l (HPYSL4C)
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ALTERNATIVE SL-4(D): PRESENT WORTH ANALYSIS

COST PER YEAR PER $1000

0 1 2 3 4 5 6 7 8 9 10 11 12
CAPITAL COSY 3854.0
08H COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANMUAL C257 3854.0 3.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUM™ RATEDTOX 1 0.909 0.826 0.751 0.483 0.621 0.584 0.513 0.467 0.424 0,386 0.35 0.319

NET PRESENT WORTYH 3854.0 6.7 4.3 3.9 3.8 3.2 2.9 2.7 2.4 2.2 2.0 1.8 1.7

13 14 15 16 17 18 19 20 21 21 23 &6 25

CAPITAL COST
0&M cosTs 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANMUAL CCST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATER10% 0.29 0.263 0.239 0.218 0.198  0.18 0.164 0.149 0.135  0.123 0.112 0.10% 0.092
NET PRELEXT WORTH 1.5 1.4 1.2 1.1 1.0 0.9 0.9 0.8 0.7 0.6 0.6 0.5 0.5

CAPITAL COST

0&M COSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANMUAL COST 5.2 5.2 5.2 3.2 5.2
ANNUAL DISCOUNT RATEBIOX C.63% 0.076 0.069 0.063 0.057

NET PRESEMY WORTH 0.4 0.4 0.4 0.3 0.3

........................

(PUW-SL4D)

TOTAL
HET PRESENT
WORTH
(THOUSAND $1s)

3903.0

012894
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COST COMPONENT CUANTITY
S1TE PREPARATION 4.4
INITIAL MON[TIRING

SAMPL ING 22

ARALYSIS 178

ALTERRATIVE SL-4(D): LOM CRPITAL COSTS

EXCAVAYION/OFF-S1TE LANDFILL

SOILS FROM THE CARVER TERRACE SUBDIVISION:

ENCAVATION 8400
TRANSPCRT 194100
DISPOSAL 8400

BULK SOLIDS FROM THE KENWEDY SAND AND GRAVEL PROPERTY:

LOAD BULK SOLIDS 160
TRANSPORT 1200
HISPOSAL 160

SITE RESTORATION:

CLEAN BACKXFILL (10™) 7000
SPREADING 7000
sob (2%) 21100

HEALTH & SAFETY 28

DIRECY CAPITAL COST

ENGINEERIHG & DESIGH (V1X)

CONTENGENCY (20%)

FEETEEPEE TR LI C RS 4 A P e s i

TOTAL CAPITYAL COST

APPROXINATE TOTAL CAPITAL TOST

WEELS

...........................................................

SENSITIVITY ToTAL
UNIT  UN[T COST TOTAL COST  COMMENTS FACTOR cost
ACRES 1,450 35,380 0.95 $6,061
DAYS $400 $8,800 8 SAMPLES COLLECTED/DAY 0.95 $8,360
SAMPLES 315 $55,440 8 SANPLES,LOT ANALYZED 0.95 $52,648
FOR PAHS AND ARSENIC
cY $15 $126,000 1 F1 QVER 190,000 $F; 0.95  $119,700
20% BULKING; EXCAV 1/2 Of
A LOT AT A TIME-1 WEEK
LM $4.00  $776,400 300 MILES ONE-WAY, 0.95  $737,580
'3 CY$ PER 20 TON FRUCK
= 647 TRUCK LOADS
Y $200 1,680,000 0.95 $1,596,000
ey $100 $16,000  FOUR 40-CY ROLL-OFFS 0.95  $15,200
LK $4.00 4,800 1.0 $4,800
cY $206 $32,000 0.95  $30,400
ey $5.00 $35,000 ONLY FOR CARVER TERRACE 0.95 333,250
AREA
cY $2.00 $14,000 0.95  $13,300
Y $3.55 $76,905 ONLY FOR CARVER TERRACE 0.95 $71, 160

AREA

4000 $112,000 H&s OFFICER BURING
HOHITORIHG & EXCAVATION;

#Mu, RESPIRATORS

0.95 $106,400

------- ce

$2, 794,879

........................................................................... e mme

307,437

$558,976

PRS- S b0 F R Ee i i e e EE EEF P a R L b A el LR R EP I e E P e PR P

$3,661,291

A2 IYTITIT AL TS

33,661,000

SEMmEHTaS

EmER e aaaRBAY
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NET PRESENT WORTH 3881.0 4.7 4.3 3.9 3.6

CAP1TAL €OST
0fM €OSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 3.2

ANMUAL DISCOLMT RATED10% 0.29 0.263 0.239 0.218 0.198

NET PRESENT WORTH 1.5 1.4 1.2 f.1 1.0

CAPITAL COST

GLH COSTS 5.2 5.2 5.2 5.2 5.2
TOTAL ANMUAL COST 5.2 S.2 S.2 3.2 5.2
ANNUAL DISCOURTY RATER10Y 0.084 90.076 0.059 0.063 0.057

NET PRESENT WORTH 0.4 0.4 0.4 0.3 6.3

........................

(LPHSLAD)

0 1 2 3 4
CAPITAL COST 3461.0
O%H COsTS 5.2 5.2 5.2 5.2
TOTAL ANHUAL ZDS8T 3561.0 5.2 5.2 5.2 5.2
ANNUAL DISCOLMY RATEDIOX 1 0.909 0.826 0.754% 0.4683

....................................

ALTERNATIVE SL-4(D): LOM PRESENT WORTH AHALYSIS

COST PER YEAR PER $1000

...............................

5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 8.2 3.2 5.2 5.2
0.621 0.564 0.513 0.467 0.424 0.385

3.2 39 ar 2.4 2.2 2.0

5.2 5.2 5.2 5.2 5.2 5.2
5.2 5.2 5.2 5.2 5.2 5.2
0.18 0.166 0.149 0.135 0.123 0.412

0.9 8.¢ 0.8 0.7 0.6 0.6

TOTAL
NET BRESENT
WORTH
{THOUSARD $'3)

...............

370.0

5.2
5,2
0.35

1.8

5.2
5.2
G, 101

8.5

.........................

0.31%

1.7

3.2
5.2
0.092

0.3

6

“~
A

0128¢

g il ierams R,
NPT


shines
012896


e ———t e e e v St e R 5 R R i TS ey TR e

\ ' €087 COMPONENT QUANTITY  UNIT UNIT COST
SITE PREPARATION 4.4 ACRES $1,450
IN{TIAL RONITORING

SAUPLING 22 DAvYS 3400
ANALYS1S 176  SANPLES $315

SOTLY FROM THE CARVER TERRACE SUBDIVISION:
EXCAVAT [ON 800 CY $45
TRANSPORT 196100 LM $4.00
DISPOSAL 8600 €Y $200

BULK SOLIDS FROM THE XERNEDY SAND AND GRAVEL PROPERTY:

LOAD BULE S0L1DS 160 €Y 3100
TRANSPORT 1200 LM $4.00
H1SPOSAL Y60 CY $200
$ITE RESTORATION:

CLEAK BACKFILL (10"} 708 oY $5.00
SPREADING 7000 Y $2.00
§60 (21) 21100 sY $3.55

WEEKS 4000

DIRECT CAPITAL COST

ALTERNATIVE SL-%(D): KIGH CAPIVAL COSTS

EXCAVATION/OFF-SITE LANDFILL

TOTAL Cost

36,380

$8,800

$55,440

$126,000

$776,400

$1,686,000

$16,000

$4,800
£32,000
£35,000
$14,000

$74,995

$112,000

SENSITIVITY TOTAL

COMMENTS PACTGR cosY
i.% $7,018

8 SAMPLES COLLECTED/DAY 1.4 $9,680
8 SAMPLES/LOT ANALYLED §.9 $60,984

FOR PAMs AND ARSENIC

1 FY OVER 190,000 SF;
20% BULKING; EXCAV 1/2 OF
A LOT AT A TIHE-1 WEEK
300 HILES ONE-WAY,
13 €¥$ PER 20 TON TRUCK
= 647 TRUCK LOADS

FOUR 40-£Y ROLL-OFFS

OHLY FoR CARVER TERRACE
ARPZA

ORLY FOR CARVER TERRACE
AREA

HES OFFICER DURING
MOHITORING & EXCAVATION:
HNu, RESPIRATORS

1.9 $138,600

1.1 $8564,060

1.1 41,848,000

1.1 317,600
i.0 $4,800
t.1 $35,200
1.4 $38,500
1.4 $15,400
1.1 £82,396

1.1 $123,200

BESNSESINIERNSCRSESRo IS = = = =

$3,235,418
EMGINEERING & DESIGN (11X) $355,896
CONTINGENCY (20%) $647,084
SR RS P R R s e R £-1-] NI TRRRPESTRSwER S ¢ SERgSzmongus
TOTAL CAPITAL COSY 84,238,397
kkdkkhkheddid

APPROXIHATE TOTAL CAPITAL COST $4,238,000

{al-3L4h)

' HEALTH & SAFETY 28

012897
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ALTERNAYIVE SL-4(DY: HIGH PRESENT WORTH ANALYS1S

COST PER YEAK PER $1000

0 1 2 3 4 5 6 7 8 9 1o
CAPITAL COST 4238.0
0%H COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANNUAL CO8T £238.0 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOMT RATERICR t 0.90% 0.826 0.75% 0.683 0.62% 0.564 0.313 0.467 0.426 0.38%

NET PRESENT WORTH 4238.0 4.7 4.3 3.9 3.6 3.2 2.9 2.7 2.4 2.2 2.0

13 Y4 15 16 17 18 19 20 21 21 23
CAPITAL COsT
OH COSTS 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
TOTAL ANKUAL COST 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2
ANNUAL DISCOUNT RATEQICY 6.29 0.26, (.239 0.218 6.198 0.8 0.164 0.149 0.135 0.1423 0.112
HET PRESENT WORTH 1.5 1.4 1.2 1.1 1.6 0.9 8.9 G.8 8.7 6.6 6.6
26 27 28 29 30 TOTAL
------------------------------------ NET PRESENT
CAPITAL COST WORTH
OLR COSTS 5.2 5.2 5.2 5.2 5.2 (THOUSAND $'s)
TOTAL ANNUAL COST 5.2 5.2 5.2 5.2 5.2 e
ANNUAL DISCOUNT RATEDIOX 0.084 0.076 0.069 0.063 0.057
NET SRESENT WORTH 0.4 0.4 0.4 0.3 0.3 4287.0

(HPHSL4D)

11 12
5.2 5.2
5.2 5.2

0.35 0.31¢
1.8 1.7

24 23
5.2 5.2
S.2 5.2

0.101 0,092
0.5 0.5

012898
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0
CAPITAL COSt 615.0
0&M COSTS

TOTAL ANNUAL COST 615.0
ANNUAL DISCOURT RATEDIOY 1
NET PRESENT WORTH 615.0
13

CAPITAL cosT
08M COSTS 7.6
TOTAL ANNUAL COST 7.6
ANNUAL DISCOUNT RATEQ10% 0.29
HET PRESEMT WORTH 2.2
26

CAPITAL COST
08M COSTS 7.6
TOTAL ANNUAL COST 7.6
ANNHUAL DISCOUNT RATEa10% 0.084
NET PRESENT WORTH 0.6

ALTERNATIVE SL-4(E)

1 2 3 &

7.6 7.6 7.6 7.6
7.6 7.6 7.6 7.6
0.909 6.826 0.75% 0.483
6.9 6.3 5.7 5.2

: PRESENT WORTH AMALYSIS

COST PER YEAR PER $1000

5 6 7
7.6 7.6 7.6
7.6 7.6 7.6
0.621 0.544 0.513 0.
4.7 4.3 3.9
18 19 20
7.6 7.6 7.6
7.6 7.6 7.6
0.18 0.164 0.149 0.
1.4 1.2 1.1

7.6 7.6 7.6 7.6
7.6 7.6 7.6 7.6
0.263 0.23% 0.218 0.198
2.0 1.8 1.7 1.5
27 28 29 3o
7.6 7.6 7.6 7.6
7.6 7.6 7.6 7.6
0.076 0,069 0.053 0.057
0.6 0.5 0.5 0.4

(PM-SL4E)

012899

8 @ 10
7.6 7.6 7.6
7.6 7.6 7.6
467  0.424 0,386
3.5 3.2 2.9

21 21 23
7.6 7.6 7.6
7.6 7.6 7.6
135 0.123 o0.112
1.0 0.9 0.9

TOTAL
HET PRESENT
WORTH

(THOUSAND $'s)

686.6

7.6
7.6
0.35

2.7

7.6
7.6
9.101

0.8

1.6
7.6
0.319

2.4

7.6
7.6
0.092

0.7

012899
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ALTERNATIVE SL-4(E): LOW CAPITAL COSTS
EXCAVATION/PASSIVE S01L WASHING
SENSITIVITY TOTAL
COST COMPONENT QUANTITY  UNIT  UNIT COST TOTAL COST  COMMENTS FACTOR cost
SITE PREPARAT IOM t P SUM  $2,000 $2,000 0.95  $1,900
INITIAL KONITORING:
SAMPL ING 22 Dpavs $400 $8,800 8 SAMPLES COLLECTED/DAY 0.95 38,360
ANALYSIS 176 SAMPLES $315 $55,440 8 SAMPLES/LOT ANALYZED 0.95  $52,668
FOR PAHs AND ARSENIC
SOILS FROM THE CARVER TERRACE SUBDIVISION:
EXCAVATE 8400 Y $15 126,000 1 FT OVER 190,000 SF; 0.95  $119,700
20% BULKING; EXCAVATE 1/2 Of
A LOT AT & TIME-1 WEEK
ON-SITE HAULING 8400 ©Y $3 $25,200  HAULED TO THE GRAVEL 0.95  $23,940
PITS; TO BE TREATED WITH
GROUND WATER
BULK SOLIDS FROM THE KENNEDY SAND AND GRAVEL PROPERTY:
LOAD BULK SOLIDS 160 CY $106 $16,000 FOUR 40-CY ROLL-OFF§ 0.95  $15,200
ON-SITE HAULING 160 v $3.00 $480  HAULED TO THE GRAVEL PITS 1.0 $480
O BE TREATED WlT
GROUND WATER
SITE RESTORATION:
CLEAN BACKFILL (10"} 7000  cY $5.00 $35,000 ONLY FOR CARVER TERRAGE 0.95  $33,250
AREA
SPREAD ING 7006 ¢y $2.00 $14,000 0.95  $13,300
S0D (2 21100 sy $3.55 $74,905  ONLY FOR CARVER TERRAGE 0.95  $71,160
AREA
NEALTH & SAFETY 28 MEEKS $4,000  $112,000 &S OFFICER DURING 0.95  $106,400
HOKITORING & EXCAVATION;
HNu, RESPIRATOR
DIRECT CAPITAL COST $446,358
ENGINEERING & DESIGN (11%) 49,099
CONTIRGENCY (20%) $89,272
2:=====EZ===E======’======================‘—'==‘B==S=========ﬁ=a==ﬂ===ﬁ======EEEBQ::::ﬁﬁES::ﬁ‘HEE:!E=83=3='.Eﬁﬁ=528=38==‘=25
TOTAL CAPITAL COST $584,729
dhkrhkh bt hohd
APPROXINATE TOTAL CAPITAL COST $585, 000
SSEsTSSSSzEREEETiucEx ZEr=ddEEnSE2ncy 3 4114 ..ﬁ"‘-"5-2"_'====EE=¢=5======ﬁﬁHEﬂ========B===EH=2====#==GE§ﬁﬂﬁa=======3==
(LOW-SL4E)

012900
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ALTERNATIVE SL-4(E): LOW PRESENT WORTH AMALYSIS

COST PER YEAR PER $1000

0 1 2 3 4 5 6 7 8 9 10 11 i2
CAPITAL COST 585.0
OfM COsTS 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
TOTAL ANNUAL COST 585.0 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 1.6
ANRUAL DISCOUNT RATE@10%X 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467 0.426 0.386 0.35 0.319

NET PRESENT WORTH 585.0 6.9 6.3 5.7 5.2 4.7 4.3 3.9 3.5 3.2 2.9 2.7 2.4

-
13 14 15 16 17 18 19 20 21 21 23 24 25 ')
CAPITAL COST (@)
O&M COSTS 7.6 7.6 T8 76 T6 T 7.6 T.6 1.6 7.6 7.6 1.6 7.6 A
TOTAL ANNUAL COST 6 16 76 T 7.6 16 T4 7.6 1.6 7.6 16 1.6 7.6 =
ANNUAL DISCOUNT RATED10% 0.29 0.263 0.239 0.218 0.198 0.18 0.164 0,149 0.135 0.123 0.112 0.101 0.092 <O
HEY PRESENT WORTH 2.2 2.0 1.8 .7 1.5 1.4 1.2t 1.6 0.9 6.9 0.8 0.7
26 27 28 29 30 TOTAL
""""""""""""""""""""" NET PRESENT
CAPITAL COST WORTH
O2M COSTS 7.6 7.6 F.6 T 7.6 (THOUSAKD $'s)
TOTAL ANNUAL COST 7.6 7.6 7.6 7.6 2% - Y casecen

ANRUAL DISCOUNT RATEQYOR 0.084 0.07¢ D0.069 0.083 0.057

NET PRESENT WORTH 0.6 0.6 Q.5 0.5 0.4 656.6

(LPWSL4E)

012901
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ALTERNATIVE SL-4<E): tlGH CAPITAL £OSTS

EXCAVATION/PASSIVE 301L WASHING

SENSITIVITY T0TAL

€OST COMPONENT QUANTITY  UNET  UNIT COST 10TAL COST  COMMENTS FACTOR H

SITE PREPARATION t WP s $2,000 $2,000 . $2,200
INITIAL HORITORING:

SAMPLING 22 DAYS $400 $8,800 & SAMPLES COLLECTED/DAY 1.4 $9,680

ANALYSIS 1756  SAMPLES $£315 $55,440 8 SAMPLES/LOT ANALYZED LN 150,98

FOR PANS AND ARSENIC
SOILE FROM THE CARVER TERRACE SUBDIVISION:
EXCAVATE 8400 ¥ £15 $126,000 1 £7 OVER 190,000 SF; 1.1 $138,500

20% SULKING; EXCAVATE 172 Of N
A LOT AT A TINE-1 VEEK <
OM-SITE HAULING 8400 Y 33 $25,200 AAULED TQ THE GRAVEL . s27, 70 o
PIYS; TO BE TREATED WITH o
GROUND WATER -
, , o
BULK SOLIDS FROM THE KENNEDY SAND AND GRAVEL PROPERTY:
LOAD BULX SOLIDS 160 ¢ $100 $16,000  FOUR 4D-CY ROLL-OFFS 1.1 817,600
OH-SITE HAULING 140 ¢Y $3.00 $480  HAULED TO THE GRAVEL PITS 1.0 $480

T0 88 TREATED WITK
GROUND WATER

SITE RESTORATION:

GLEAN BACKFILL (10™) 7000 &Y $5.00 $35,000 ONLY POR CARVER TERRACE 1.1 $38,500
AREA

SPREADING 7000 €Y $2.00 $14,000 i.4 $15,400

800 (2™) 23100 8y $3.55 $74,905 OHLY FOR CARVER TERRACE t.1 $82,3%
AREA

HEALTH & SAFETYY 28 WEEKS $5,000 $112,000 HES OFFICER DURING 1.4 3123,200

HOHITORING & EXCAVATION;
HNu, RESPIRATOR

......... B N L L T N L T T I I I T A L T T T I L tacssspanse

DIRECT CAPITAL COST $516,760
ENGINEERING & DESIGN (11%) 356,844
CONTINGENCY (20%) $103,352
fmsumasssgsaIEsnsamsgeeResn s WESZSRESEnSSaaassRsxaaE az
TOTAL CAPITAL COS? 3676,955
F23 132337241
APPROXINATE YTOTAL CAPITAL cOSY $677,000
- - sxszzaan SR , ae
(H1-SL4E)
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ALTERNATIVE SL-4(E): WIGM PRESENT WORTH ANALYSIS

COBT PER YEAR PER $1000

(] | 2 3 4 S é 7 8 4 i0 11 12
CAPITAL COST §77.0
O%H COSTS 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 1.6 7.6 7.8
TOTAL AHNUAL COST 677.0 7.5 7.6 7.6 7.6 7.6 1.6 7.6 7.6 7.6 7.6 7.6 7.8
ANNUAL DiSCOLM”™ RATESNOR Y 0.909 0.826 0.751 0.683 0.42%1 0.554 0.513 0.4467 0.426 06.386 0.35 0.31¢

NET PRESEMT WORTH &77.0 6.9 6.3 5.7 5.2 4.7 4.3 3.9 3.8 3.2 2.9 L7 2.4

)
3 % 15 % 7 18 19 20 2 T S VRN ™ o
CAPITAL COST o
08K COSTS 7.4 7.6 7.6 7.6 7.6 7.6 1.6 1.6 7.6 1.6 1.6 1.6 1.6 N
TOTAL ANMUAL £O$1 7.6 7.4 76 T8 1.6 1.6 7.6 7.6 7.6 1.6 7.6 1.6 1. -
ANMUAL DISCOUR” RATERION  0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.149 0.135  0.123 0.112 0.10} 0.092 o
NET PRESEXT WORTH 22 20 18 V7 £5 14 L2 11 1.6 6.9 0.9 0.8 0.7
2% 7 8 ¥ 10 ToTAL
LR R R N T T I e “Ei ﬁ!EsE“]’
CAPITAL COST WoRTH
ORH COSTS 7.6 7.8 7.6 7.6 7.6 CTHOUBAND $'9)
TOTAL ANNUAL COST 7.6 7.8 7.6 7.4 1.6 P P

ANNUAL DISCOUNT RATESICK 0.0% 0.076 0.059 0.083 0.057

HET PRESENT WORTH 0.6 0.4 0.5 0.5 6.4 748.4

........................

(HPASLAE)
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SOURCE THFORMATION FOR MAJOR CCST ITEMS

SITE PREPARATIOM $1,650/ACRE; MEANS, 021 108.0500, 1988

SAMPL ING $400/DAY; ASSUMES $40/HOUR LABOR + EXPENSES
ANALYSIS $315/SAMPLE, KUS 1988 PRICE GUIDE

HEALTH & SAFE"Y $4000/WEEK; ASSUMES LABOR COST OF $50.00/H0UR;

$800 ROUND TRIP; $200/MEEK FOR RESPIRATOR:
$150/WEEK FOR A HMU, AND APPROX $850/VEEK EXPENSES

PERIODIC IHSPESTION $1,200/ 'NSPECTION; ASSUMES $50/MR LABOR «
$800 RCUND TRIP TRAVEL EXPENSE

<t

CENCE HAIKTENANCE MEANS, 015 304.0010, 1988 o

LOAD BULK $OLID $100/CY; MEANS, 020 717.1120, 1988 0
N

EXCAVAT M $15/CY; MEANS, 022 254.00650,1988 + HEALTHLSAFETY o
O

ON-SITE HAULING $3/CY; HEANS, 022 266.1150, 1986 + HEALTHESAFETY

T0PSOIL $7.50/CY; VENDUR QUOTE

SPREADING TOPSOIL $2/CY; VENDOR RUOTE

scb $3.55/8Y; VENDOR QUOTE

FERTILIZING $180/10T; $30/HONTH/LOT-VENDOR GUOTE; USED & HONTHS

HOMING $720/L0T; $120/MONTH/LGT - VENDOR QUOTE; USED & MONTHS

WATER $F0/L0T; $15/MONTH/LOT -VENDOR QUOTE; USED & MONTHS

SPRINKLER SYS'EM $2,000/L07; VENDOR QUOTE; INCLUDES BOX AND METER

IN-S{TU BIORECLARATION $135/CY; YEYSTONE ENVIROMMENTAL RESOURCES (XER) ESTIMATE

HECHANICAL S0ii WASHING ALL ASSOCIATED COSTS ARE KER ESTIMATES

TREATHMENT UNIT

ON-SITE IMCINERATJON

HOB/GEMOS $100,000; COSY FROM ERT PREVIOUS REPORTS
TEST BURM $30,000; COST FROM ERT PREVICUS REPCRTS
INCINERAT [ OR $250/CY; COST FROM EPA PREVIOUS REPORT
AIR MONITCORING £3,007/H0NTH; COST FROM ERT PREVIOUS REPORTS
ASH YESTIRG $100,000; COST FROM ERT PREVICUS REPORTS
OFF-SITE TRANSPORTATION E4/LOADED MILE; COST FROM ERT PREVIOUS REPQRTS
OFF-SITE DISPOSAL $200/C¥; MEANS 020 712.56021, 1983
OFF-STTE INCINERATION $1,700/CY; VENDOR QUOTE
(5L SOURE)
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APPENDIX 6-B

COSTING TABLES ASSOCIATED WITH THE GROUND WATER
RESPONSE MEDIA UNIT ALTERNATIVES

E 20697  4040-001-600
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APPENDIX 6-B
GROUND WATER ALTERNATIVE COSTING TABLE

I This appendix presents the costing table used for the
I detailed evaluation of the ground water alternatives (Section

6.0:. Included are the tables for the baseline present worth
evaluation; the capital and present work tables for the low
Cost evaluation; and the capital and present worth costs for
the high cost evaluation. Also included in this appendix is a

listing of the major baseline uni: costs and their
corresponding sources,

2069T 4040-001-600

ety u...f_?gruuw— 2
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CAPITAL tosT

0&M COSTS

TOTAL ANNUAL COST

ANHUAL DISCOUMT RATEST0Y

NET PRESENT WORTK

CAPITAL COSY

O&R TOSTS

JOTAL ANNUAL €oST

ANNUAL DISCOUMT RATERD10%

NET PRESENT WORTH

CAPITAL COST

084 COSTS

FOTAL ANNUAL COST

ANNUAL DISCOUNT RATED10X

HET PRESENT WORTH

(P W1}

ALTERNATIVE GW-1: PRESENT WORTH ANALYSES

COST PER YEAR PER $1000

9.0 9.0 2.0 9.0 g.86 9.0 . 9.0 9.0
2.0 $.0 9.0 9.0 9.0 9.0 9.0 9.0
0.909 0.826 0.751 0.6835 0.621 0.564 0.467  0.424 0.385

7.4 6.8 6.1 5.6 5.1 4.2 3.8 3.5

9.0 9.0
9.0 9.0 9.0 9.0 9.0 9.0
0.198 0.18 0.164 0,149 9.135 0.112

i.8 1.6 1.5 1.3 i.2 .1 1.0

TOTAL
KET PRESERY
NORTH
(THOUSAND $'s)
9.0
6.084

0.8

9.0
9.0
0.35

3.2

9.0
9.0
0.319

2.9
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N

SAPITAL COST

AR COSTS

TOTAL ANNUA. ZC2ST

ANHUAL DISCOLw" RATEQICX

YET PRESEMT WORTH

CAPITAL COS®

&M COSTS

TOTAL ANNUAL CCST

AgqUAL O1SCOUNT BATERI0X

NET PRESENT WORTH

CaPiTAL COST

ols COSTS

TOTAL AmMuAL 28T

ANNUAL OISCOUN" RATERIO%

NET PRESENT WORTH

(PW- GH2A)

012908

ALTERNATIVE GM-2A: PRESENT WORTH ANALYSIS

COST PER TEA® PER $1000

0 1 2 3 . s é 7 [}
1248.0
311.0 3t5.0 3§5.0 311.0 3%1.0 391.0 341.0 Itt0
1248.0 311.0 311.0 3t1,0 311.0 311.0 311.0 311.0 3i1.0
T 0.909 0.826 0.75% 0.483 0.62%1 0.56& 0.513 0.487
1248.0 282.7 256.9 233.6 212.4 193.1 178.& 189.§ i45.2
13 14 15 16 i7 18 19 20 2f
311.0 319.0 315.0 311.0 31H.0 319.0 314.0 311.0 314.0
31%.0 3110 311.0 311.0 311.0 3510 391.0 314.0 344.0
0.29 0.263 0.239 Q.28 0.198 0.'8 Q.64 0.149 0.13%
90.2 81.8 743 578 &1.6 S6.0 5.0 46.3 42.0
b/ a7 28 29 36
319.9 3.0 31,0 3110 31i.0
3110 315.0 311.0 311.0 3110
0.084 0.076 0.069 0.063 0.057
2.1 3.6 2.5 196 17,7

310
3110
0.424

131.9

11,0
311.0
0.38

120.0

3.9
3tt.0
g.123

31,0
311.0
0.12

3.3 34.8

TOTAL
NET PREQEUT
WORTK
(YROUSAID L8

...............

41795

It.0
30
2.35

iit.0
FARM |
0.319

08.9  99.2

311.0
3140
3.10%

3it.0
3110
0.082

3t 2.8

0129008
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KLTERNATIVE GM-2(A): v CAPIIAL COsTS

ACTIVATED CARBON

SENSITivity T0Th¢
€8T COMPNENT QARTITY  ynit uRiT COSt  TataL cost COMMENTS

SITE PREPASATION
WELL REPLACEMENT
SUBSURFAZE ORAIN SYSTEM:
DRLIng “wSTALL
PUNPS
SMP INSTALL Sprs
PIpING P S

$4, 783
$42,75¢

$99, 756
$57,000
£57,000

17,600

RECHARGE “RENMCHING (IN-$ITU 801y FLUdntnG) : BASED UGN A 10,000
SMALLOW “RENCH [NSTAL 1500 f $25 $37,%00 GAL/OAY INJECTION mATE . $3%,625
INJECT ICm Mg AT T $3,500 $7,000 . $6,650
siPING UF UK $35,000 $35, 000 . $33, 250
ELECT & wST8UM 1 1P UK $20,000 $20,000 . £19, 000
THJECT[Cn TANK TP sum $10,000 $10,000 . $10,000
CREMICAL FEED SV3TEM LIV} 35,000 $5,000 . 35,000

312909

XANGLING OF EXCAVATED SOILS FROM TRENCK EXCAVAT IOH:
EXCAVATE 2000 ¢y 815 0, ) 328,500
ON-SITE <aJilnG 2006 ¢y 11.00 RAJLED OH S{TE 10 Tue . £5, 700
GRAYVEL PITS; TREATED vIA
SROUNG WATER

$OIL FlLi 4008 ¢v $15
SURYVEY ING t P sun 35, 000

TREATMENT $v$1EM:
OFFICE /08
QL/VATER $Ep
CARR ADSORE yyif
ENIT CARE FPiyy
PIPING/DuNES
ELECTR & IwsThumM
ANCIL EQuIsRT
OVRER PROC TANKS

$3%,000 $35, 600 . $35, 000
$16,000 $16,000 . $15, 006
$44,4000 $40, 000 i $40,000

£1.00 5,000 . t4, 750
$47,000 $47,000 . $44,650
335,000 $85, 000 . 380,750
381,000 381,000 - 374,950
$45,000 $45,000 . $42,750

-ﬂdd'ﬁd.’uﬁ

REALTR L SAPETY £ $96,000  His OFFICER DURING ExCAv; 391,200
ARy AND RESPIRATORS

$91g,175

-..-..a--.¢-..-.oo.oo.--.-aaaa---

ENGINEERING & DESIGN (1i%) $100, 159
GONTINGENCY (20%) $182,035

zss:aaaassasssssaz:sstsa:aaansﬁxzasaaanaaauiszzssessz:s::a:esaseaszas&::i:asssaacasaaau:xt-is

e 4 £ 41 P

TOTAL CAPITAL COsY $1,192,320

EA 2 232 FR T Ty

APPROX IMATE TCTAL CAPITAL cosr $1,192,000

235235&:38=:E!88358:E=333585=3333S:=§=29=23:3$=2=S2'3!3==3333#8&:5:333323:858&2'388825338'.!5235&:522:=&2====#!3=:2

I GROUNOWATER TREATHENY PLanT - PRECTHINARY EARTHWORK ;

012909
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ALTERNATIVE GW 2A: LOW PRESENT WORTH ANALYSIS

CAPITAL COSY 1192.0

O%M COSTS 3410 3110 31120
TOTAL AMNUAL 2287 1192.0 391.0 344,00 31,0
ANMUAL D1SCOL®" RATERIOX 1 0.909 0.826 0.751

HET PRESENT WORTH 1192.0 282.7 256.9 233.%

CAPITAL CaST

OkM COSTS 311.0 331.0 311.6 311.0
TOTAL AMMUAL 2287 3116 311.6 311.0 3ii.0
ANNUAL DISCOURT™ RATESIOX 0.29 0.283 0.239 0.218

NEY PRESENT WORTH 9.2 8.8 7.3 67.8

CAPITAL COST

0% COSTS 3.0 3.0 3110 3110
TOTAL ANMUAL C28T 3110 319.0 311.0 311.0
ANNUAL DISCOUN™ RATER10% 0.085 ©€.2756 0.089 0.063

HET PRESENT WORTH 26,17 23.6 21,5 19.6

........................

(LPNGW2A)

012910

.
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0
1
'
v
.
[
»
+
.
.
'
’
.
.
.

COST PER YEAR

311.0 311.0
311.0 3%t.0
0.683 0.621

212.4 193.1%

3110 3110
311.0 31t.0
0.198 0.18

61.6 56.0

311.0
3it.0
0.057

17.7

3it.0
3110
0.566

175.4

I
3i1.0
0.164

51.0

PER $1000

311.0
3110
0.513

159.5

3110
3i1.0
6.149

46.3

3ti.0
3140
0.467

165.2

3110
3116
0.135

L2.0

311.0 3110
311.0 31,0
0.424 0.385

131.¢ 120.0

311.0 311.0
311.0 3110
0.123 6.132

38.3 348

TOTAL
NET PRESENT
WORTH
(THOUSAND $°s5)

...............

6123.5

e
311.0
0.35

108.9

3i1.0
3.0
0.101%

.

.............................................................................................

31t.0
311.0
0.319

9.2

............................................................

311.0
311.0
0.092

28.6

012910
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ALTERMATIVE GW-2(AD: HIGH CAPITAL COSTS

ACTIVATED CARBON

SENSETIVITY
COST COMPCRENT QUANTITY  uNiT UNIT COST  TOTAL cost COMMENTS FACTOR

SITE PREPAZATION

WELL REPLAZEMENT ¢ $45, 000 $49,500

SUBSURFACE CRAIN SYSTEM:
DRAINS [NSTALL £105,000 . $415 560
PUHPS $3, 000 $60, 000 . $86. 000
SUMP INSTALL SUMF $3,000 $40, 000 . 266,000
PIPING 8,000 $8,000 . 38,800

RECHARGE TRENCRING (IN-SITU $01L FLUSHING) : BASED UPDN & 10,000
SHALLOW TRENCH INSTAL 1506 LF $25 $37,500 GAL/DAY THJECTION RATE . 341,250
INJECTION PUMpS PUMPS 13,500 $7,000 . $7,760
PIPING LP SUM $35,000 $35,000 . $38,500
ELECT & INSTRUM LP UM $20,000 $20,000 . £22,000
INJECTION TANK LP SUM $10, 000 $10,000 $10,000
CHEMICAL FEED SYSYEM LP SUM 35,000 $5,000 35,000

012911

HANDLING OF EXCAVATED SOILS FROM TRENGH ENCAVATION:
EXCAVATE 2000 ¢y 115 $30,000 . $33,000
OR-SITE HAULING 2000 cY £3.00 $6,000  HAULED ON SITE TO THE . $6.,600
GRAVEL PITS; TREATED VIA
GROUND YATER
GROUMDWATER TREATMENT PLANT - PRE( EM{NARY EARTHWORK :
SoIL PiLL 4000 cv $16 $64, 000 . $73,400
SURVEY ING Y LP UM $5,000 $5,000 . 15,500

TREATMENT SYSTEM:
OFFICE/LAR LP SUM $35,000 $39,000
OIL/WATER SEP LP suM $16,000 $16,000
CARB ADSORP UNIT LP suM $40, 000 $40, 000
YT CARB FILL L8s $1 35,000
B1PING/PUHPS LP SUM $47,000 $47,000
ELFCTR & INSTRUM LP SUM $85,000 $85,000
ANCIL EQUUPHY LP UK $81,000 $81,000
OTHER PROC TANKS LP SUM 345,000 $45,000

-
.

335,000
$16,000
$43, 000
$5,500
£51, 700
£93, 500
189, 100
$49,500

-k ed e A e s
« . . PR
el B S e T [«

—
N
P

HEALTH & SAFETY VEEKS $4,000 $96,000 485 OFFICER DURING EXCAV;
HHU AMD RESPIRATORS

$135,600

ENGINEERING & DESIGN (11%)

CONTINGENCY (20%) . $207,430
:z:=:z::;:=======a=:=:::::::::s:==:====8I:u$======:sazzarn=:asuaszsauzanzs- = :2!552:2338‘3182

TOTAL CAPITAL COST $1,358, 647

AL LT TS 2 Y

APPROXIMATE TOTAL CAPITAL COST $£1,359 500
z&&::==3=:=3“‘253:23:Sd!:s:&s:!:zsi::aslaa:::~ ******** =a$=s$=ss:::=ﬂs=====3$€Ez:$2338$===ﬂ=8:3:3:3:2::3::3:8:38::

(H1-GW2A)

T 012011
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ALTERNATIVE GW-24A:

COS™ PER YEAR

CAP1TAL COST

.........................................

311.0 311.0 31t.0 311.0
3110 31,0 3110
0.826 0.751 0.683

TOTAL ANNUAL CZOST
ANNUAL DISCOUNT RATERIO0%

NET PRESENT WORTH 256.9 233.6 212.4

CAPITAL COST

311.0 3110 3it.0
3H.0 3110 3110
0.239 0.218 9.198

TOTAL ANMUAL COST
ANNUAL DISCOUNT RATE®10%

NET PRESENT WORTH

CAPITAL COSTY

3.0 310 3110
311.0 3110 3110
0.069 0.083 0.057

TOTAL ANNUAL COST
ANNUAL DISCOUNT RATEQIO%

NET PRESENT WORTH

HIGK FRESENT WORTH ANALYSIS

PER $1000

311.0
3110
0.667

1465,2

311,90
311.0
0.135

42.0

311,60 3110
3110 3110
0.123 0.1y2

38.3 3.8

TOTAL
HET PRESEMT
WORTH
(THOUSAND $tg)

4290.5

.............

311.0
3o
0.35

108.9

o
311.0
010

012912
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CAPITAL COST

0&M CISTS

TOTAL ANHNUAL CDS7Y

ANNUAL DISCOUNT RATER10%

NET PRESENT WORTH

CAPITAL COST

0&M COSTS

TOTAL ANNUAL CIST

ANNUAL DISCOUNT RATERID%

NET PRESEZNT WORTH

CAPITAL COST

0&M COSTS

TOTAL ANNUAL CCsT

ANNUAL DISCOUN™ RATEQ10%

HET PRESEKRT WORTH

(PM- GW2B)

012913

1331.0
i

i311.60

324.0
324.0
0.29

94.0

324.0
324.0
0.084

27.2

324.0
324.0
0.909

294.5

324.0
324.0
0.263

85.2

324.0
324.0
0.076

24.6

ALTERNATIVE GW-28: PRESENT WORTH

324.0 32..0 324.0

324.0
0.826

67.6

324.0
324.0
0.239

77.4

324.0
324.0
0.089

22.4

324.0
0.751

243.3

324.0
324.0
0.218

70.6

3260
326.0
0.063

20.4

324.0
0.683

221.3

324.0
324.0
0.198

324.0
324.0
0.057

18.5

COSY PER YEAR

324.0
324.0
0.621%

201.2

324.0
324.0
0.18

58.3

324.0
324.0
0.564

182.7

324.0
324.0
0.164

53.14

ANALYSIS
PER $1000
7 & g 13 11 iz
326.0 326.0  324.0 324.0 324.0 324.0
324.0 324.0 324.0 324.0 324.5 324.0
0.513 0.467 0.424 0.386 0,35 0.319
166.2 151.3  137.4 125.1 113.4 103.4
20 2t 21 23 24 5
326.0 324.0  324.0 326.0 324.0 324.0
326.0 324.0 326.0 324.0 324.0 326.0
0.1649 0.135 0.123 0.112 0.101 0.092
£8.3  43.7 .9 363 32.7 298
TOTAL
HET PRESEMT
WORTH

(THOUSAND $'s)

...............

4365.0

012913
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ALTERHATIVE GW-28: LOW PRESENT WORTH ANALTSIS

COST PER YEAR PER 31000

I 0 { 2 3 ‘ 5 6 7 s 10 112
CAPITAL COST 1252.0
Ok COSTS 326.0 3260 324.0 320.0 324.0 324.0 3IN.0 3.0 326.0 32¢.0 324.0 I.0
I YOTAL ANHUAL CCST 1252.0 324.0 324.0 326.0 326.0 326.0 324.0 324.0 324.0 334.0 32¢.0 3.0 326.0
ANMUAL OTSCOUN" RATEDICK t Q.00 0.826 0.731 0.683 9.62% 0,364 0.593 0.447 0.4 0.386 6.1 o.39¢
I HET PRESENMT WORTH 1252.0 2%.5 267.8 2433 Q1.3 201.2 82.7 8.2 813 137.4 128.1 t13.4 103.4
l 13 14 15 16 \7 1.1 19 o] 13 2% 3 18 F53 <
............................................................................................. -~
CAPITAL COSY o
0&M COsTS 326.0 3240 324.0 324.0 324.0 3264.0 32¢.0 324.0 32¢.0 326.0 324.0 324.0 324.0 oY)
TOTAL ANNUAL 2087 124.0 3260 3264.0 324.0 326.0 324.0 326.0 324.0 324.0 32¢.0 32,0 32¢.0 32¢.0 -
 ANNUAL DISCOURTYT RATES'OX 0.29 0.263 0.739 0.298 0.3198 0.1 0.166 0.140 0.13% 0.123 ©6.112 0.10% 0,092 &
i NET PRESENMT WORTH 9.0 85.2 7.4 0.6 6k.2 583 53V 8.3 43.7 9.6 3.3 2.7 2.
l 26 27 28 » k0] TOTAL
.................................... WE? PRTSENY
' CAPITAL COST VOREH
O&M COSTS 326,0 3240 324.0 326.0 324.0 (TROUSAND §'s)
TOTAL ANNUAL COST 3240 3H.0 326.0 326.0 326.0  eieeeiiieeee
' ANNUAL DISCOUNT RATE@IDX  0.084 0.076 0.060 0.063 0.057
NET PRESENT WORTH 27.2 2.6 22.4 .4 8.5 4305.0
(LAVGWZE)
B
(012914 e 3 K
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ALTERRATIVE GV-2(8): 1O CAPITAL COSTS

FLUIOIZED CansOM BED

SERELT LTy TOTAL
CosT CoweonEnt QUANTITY  UNiT  URIT COST 10Tk COSY COHENTS 1ACTOR cost
SITE PRESARATION (LR ] 55,000 15,000 0.9 34,750
WELL PES. ASEVERT % Wil 35, 00¢ $45,000 e.9 $42,7%¢
SUSSURFAZE ORALN $YETEW:
ORAING [mETALL aHoe L F $%50 $105,000 0.9 199, 780
FLOA? tel RDS N raes §3,000 $60,000 0.9 §37,000
B3 AT L F R Y ] $3,000 540,000 0.9 137,000
Ploing (T T ] 18,000 48,000 0.9 $7,400
AECHARGE HEWCKING (In-SITu SOIL FLUBNING): S350 urON A 19,000 GMD
SRALLOu "RENCH [NSTALL 1500 Lf 125.00 137,500 1RJECTION RATE 0.9 218,428
IRJECT [ om ISP 2 mary 11,500 £7,000 0.9 145,630
pIPING (AT 115,000 $3%, 000 .9 £33,2%0
ELECT & IngTRUN f oW em 120,000 120,000 4.9 119,000
INJECTIon T ARK LA RGN ] 410,000 $10, 000 t.8 413,000
CuERicA, FRED SYETEM LN T} 15,000 13,000 1.8 $5,000
RANOL ING OF EXCAVATED $OULT FROM TRINCH EXCAVATION:
ExCAvaTE 0G6 v 111 130,000 0.5 128,500
OH-$1T8 S (%G 006 cY $3.00 85,000 RiULED O S1TC 10 GRAYEL 0.9 15,700
PITS; TREALED viA
GROUND WATER
SEOUMOWATER TREATHENT PLANT - PRELIRINARY EARTIWGAL:
014 FiLs A00¢ LY 11é $&4 , 000 8.9 346 800
AAYETING LI Y 7] £S5 ,000 14,000 ¢.% 14,75
TREATRERT SVETEM:
OFFICE/ A8 § WP am £15,000 $15,000 t.0 $3%5,000
OIL/VATEE SEP T v am 116,000 116,000 i.Q $146,000
FLUID 8ED REACT IV T 133,000 $35,000 t.6 $35,000
FIPING/MIPE I e $63 ,000 $45 ,000 .9 351,730
ELECTR & INSTRUR 1 W R 185,000 £45,000 $.9 10,7
ARCIL ECRiIPNT voam 10,000 101,000 .95 303 ,%5¢
OTmER PROC TAnxS P RR 185,000 345,000 .9 1,750
NEALTR L SAFETY o WEEXS $4, 000 195,000 nig GFEICER OMRLNG K 191,200
E£XCAVATION; Ritw AND
$LA0(RATORS
DIRECY CAPITAL CO%T 1955 52
ENGINEERING & DESIGN (V') $105, 108
CONTINGENCY (20%) 119,108
SRS ERO RGNS EFEUR SR HARERERASENSASASSINEEERY e . aRy ']t SAYN
TOTAL CAPITAL COST $4,259,738
(S183%302 2% 34
APPROXIAATE TOTAL CAPITAL COST 31,252,000

SN EIEES SRS NS IR BN RINR IR AgNEERISRNARNERZRISRNARERINRIRRT B

(L Gw2B)

D12915
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COST COmpomety? WIS
SITE PREF A 10N 1
wELL 867 _AZEMEW? L)
SUBSURFATE DAlw SvstEu:
DRAINS e5TkLL 2190
FLOAT ns; PODS 20
RIP IwgoALL 20
PIPING 1

RECHARGCE “FENCMING (IN-$iTU fo1L
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FLUIGI2ED CARBON BED

£25.00
$3,300
135, 000
$20,000
$10,000
53,000

RANOLERG ¥ FYCAVATED $OILS FROM TRENCH EXCAVATION:

EXCAVATE 2000
OR-SIIE maifRG 2000

(44
44

115
$3.00

GROUNDWAER “REATHENT PLANY . PRELIRINARY £ARIMONE:

1L F1.. «200
SURVETY (s i

TREATHERT Lv§°fn;
OFFICE, 2B
OILNATER SES
FLUID BEC #facr
FIPINC/upy
BLECIR & jeStaux
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OFXER PROC Tawrs
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ENGIMEERING & DESIGN (11X)

CORTINGENCY (20%)
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L
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£ 31
£3.00¢

3335, 000
318,000
£33, 000
$45,000
183,000
$10%,000
$45,000
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ALTERRATIVE GW-2(R): wiGK CAPITAL COSTS

WIT CCST 1ataL Cogt

8, 000

337,500
17,500
335,200
120,300
$16,500
13,500

£30,000
14,00

ok, 200
£5,300

135,000
$14,000
$35,000
$4%, 000
485,000

$10%, 000
$65,00¢

$96,000 nLS OfFICER BUR NG
EXCAVATION; BMu AND

BASED UPOM A 10,000 GPD
INJECTION RATE

RAULED O $1T% 1O GRAVEL
PITS; TREATED via
CROUND wATER

...............

...............

SENSITIVITY TITAL

TQtAL CAPITAL COST

APPROYIMATE TQVAL CAPITAL CORT

2'.!'..‘litltt’!tl"tl.t..ﬁ&lt‘,!llﬂ..'l“m!’“mn’l.tﬂt‘ TRARERETTXSERANRIRE S

{rt-6u2R)

FACTOR cost
1,1 15,500
1.1 549,500
.E $11%,800
5.4 165,000
f.1 $6b,000
f.4 58, 800
O
LY 41,250 A
LY 87,700 s
1.1 138,500 (A V]
1.; szz,z: —
1. $10,
1.0 $5, 000 o
i
1.1 £33, 000
1.3 3, 800
1.1 £70,400
1.8 15,500
0 £35,000
1.0 14,000
$.0 $35,000
e 871,500
.Y 393,500
.1 £, 100
371,500
f.1 0 £105,800 ’
31,090,450
$119,95¢0
3218,090
£1,428,400
CRERARNG QI w,

£1,428,000
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CAPITAL COSY

M COSTS

TOTAL ANNUAL €257
ANRUAL OISCOUNT RATESIOX

HET PRESES" wORTH

CAPITAL COST

oM COSTS

TOTAL ANMUAL CCS*

Akl DISCOUNT RATERION

HET PRESEN" WORTH

CABITAL 03T
041 COSTS

TOTAL ANNUAL COS°

ANMUAL DISCOUNT RATEQI0N

KET PRESENT JORTH

........................
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ALTERHATIVE GW-28: WIGH PRESENT WORTH ANALYSIS

CO8T PER YEAR PE¢ $1000

«rww

32u.0
32400
0.3%

13,4

0 i 2 3 4 5 é 7 8 ? 10
1428.¢
326.0 324.0 324.0 324.0 32¢.0 324.0 324.0 324.0  324.0 324.0
1428.0 326.0 324.0 324.0 $24.0 326.0 324 0 324.0 324.0 324.0 324.0
T 0.909 0.826 0.751 0.483 0.62! G.56¢ 0.513 0.467 0.42% 0.385
1628.0 296.5 267.6 243.3 2213 201.2 182.7 1660.2 154.3  137.4 1251
13 14 15 12 i7 18 ¢ 20 21 21 23
3.0 3.0 3.0 3264.0 3240 326.0 324.0 324.0 3240 324.0 324.0
326.0 324.0 32¢.0 324.0 326.0 324.0 324.0 324.0 326.0 324.0 324.0
0.29 0.283 0.239 0.218 3.198 0.18 0.%64 6.16% 0.933  0.123 0.412
9%.0 85.2 7.4 0.8 4.2 38.3 3.4 48.3  43.7 3.9 183
26 27 28 o 30 ToTAL
.................................... REY ?RESE“"
WORTH
326.0 3264.0 3260 324.0 3.0 {THOUSAND $'3)
326.0 320.0 3.0 3.0 3.0 L.
0.084 0,076 0.069 0.063 0.057
27,2 24.86 22.4 0.4 ‘4.8 4482.0

----------

326.0
324.0
.39

103.4

..........

324.0
324.0
9.092

29.8
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KEALTH & SAFETY

WELL HOMITORING

EXCAVATION

ON-SITE MAULING

SOIL FILL

SURVEY [NG

SUBSURFACE DRAIN SYSTEM
DRAINS
PUMPS
SUMP
PIPING

RECHARGE TRENCNING
TRENCH IHSTALLATION
[NJECTION PUMPS
PIPING
ELECT & TWSTRUM
INJECTION TANK
CHEMICAL FEED SYSTEM

OF FICE/LAB
OIL/VATER SEPARATOR

ACTIVATED CARBON TREAVMENT
SYSTEM

FLUIDIZED CARBON BED REACTOR

(G- S0URC)

SOURCE INFORMATION #0R HAJOK COST [TEMS

$4000/WEEK; ASSUMES LABOR COST OFf $30.00/H00R;
$3800 rRouwp TRIP; $2C°/WEEK FOR RESPIRATOR;
$1S0/VEEK FOR A HNU; AND APPROX $856,vEEK EXPENSES

$1000/WELL; LABOR AND 1088 NUS ANALYTICAL COSTS
$15/CY; MEANS, 022 254.0050, 1988 + HEALTHESAFETY
£3/CY; MEANS, 022 266.1150, 1988 + HEALTHASAFETY

$16/CY; KEYSTONE ENVIRONHENTAL RESOURCES (KER) ESTIMATE

KER ESTIMATE

$50/LF; COST FROM ERT PREVIOUS REPORTS
$3,000/PUKP; COST FROM ERT PREVIOUS REPORTS
$3,000/5UHP; COST FROM ERT PREVICUS REPORTS
$8,000; COST FROM ERT PREVIOUS REPORTS

KER ESTINHATE
KER EST(MATE
KER ESYIMATE
KER ESTIMATE
KER EST(MATE
KER ESTIMATE

KER ESTIMATE
KER ESTIMATE

ALL ASSOCIATED COSTS ARE KER ESTIMATES

ALL ASSGCIATED COSTS ARE KER ESTIMATES
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