
 
 
 
 
July 7, 2008                                                         Certified Mail #70021000000493055185                                
 
Mr. Daniel Kuncicky 
Hazardous Waste Permitting 
Florida Department of Environmental Protection 
2600 Blair Stone Rd., M.S. #4560 
Tallahassee, FL 32399 
 
RE:    Safety-Kleen Systems, Inc. Orange Park Facility – 161 Industrial Loop South; 
 EPA ID# FLD 980 847 214; Hazardous Waste Operating Permit Renewal 
 Application 
 
Dear Mr. Kuncicky: 
 
Safety-Kleen Systems, Inc. (SK) submitted a Hazardous Waste Operating Permit 
Renewal Application on for the above referenced facility on June 23, 2008.  The purpose 
of this letter is to provide more detail regarding the application.  The permit application 
submitted on 06/23/08 contains basically the same information as the previous Hazardous 
Waste Operating Permit Renewal Application for this Safety-Kleen facility, which was 
dated 03/28/03, with a few exceptions.  The permit application, dated 06/20/08 contains 
minor revisions to the facility figures.  These revisions are related to the minor permit 
modification to the facility that was issued by the Department on June 19, 2007.  The 
major change in the current permit renewal relates to the update of facility closure cost 
estimates.             
 
The previous permit application dated March 28, 2003, provided a total estimated closure 
cost of $164,413, whereas the new permit renewal estimates closure costs of $108,589.  
The new closure cost estimate is based upon Safety-Kleen’s experience in closing its’ 
branch facilities being that the operations are very standardized throughout the country.  
The new Closure Cost Estimate Form (CCE) has been created by SK and incorporates 
many years of actual data from our branch closure activities.  Hourly rates for particular 
workers/tasks were obtained from the RS Means Environmental Cost Data publication.  
These unit rates are calibrated using the RS Means localization factors available in the 
publication.  SK has been able to validate our estimates using the CostPro software, but 
several calibrations must be made in order to get a good correlation.  The greatest 
variations SK has identified are associated with the actual time required to complete 
closure, and the amount of rinsewater generated during these activities. 
 
SK has attempted to prepare realistic closure cost estimates that are based on actual costs.  
Costpro software has become increasingly difficult to obtain and use as an estimating 
tool.  SK maintains regular contact with EPA in Washington and has been repeatedly 
informed that copyright issues with CostPro will all but ensure that it does not become 
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readily available to the regulated community.  For this reason, the SK specific closure 
estimating form has been assembled and is very representative of third party 
implementation costs. 
 
When SK RCRA closes a service center, three to four competitive bids are sought from 
independent contractors with experience at our facilities.  In general, a typical branch 
operation with above ground storage tanks can be RCRA closed for $50,000 to $60,000.  
This includes transport and disposal of closure-generated waste(s).  As a point of 
reference, SK recently closed its El Paso, TX service center (June 2007).  This facility 
had a single container storage area, a return and fill dock, and Two (2) underground 
storage tanks (USTs) that required removal as part of closure.  The total for this closure 
project was approximately $55,000; including disposition of concrete from above the 
USTs and unimpacted soil surrounding the tanks. 
 
CostPro typically grossly overestimates the quantity of rinsewater that is generated 
during RCRA closure operations.  Actual generation rates for rinsewater from 
decontamination operations approximate 0.4 gallons per square foot.  This included the 
interior of the waste mineral spirits tank, the drum washer and return & fill structure, and 
all associated secondary containment structures.  Water generation rates are relatively 
low for several reasons: 

1) SK’s waste mineral spirits tanks are pumped down very frequently during the 
normal course of business.  This prevents the buildup of significant amounts of 
sludge of solids in the tank. 

2) SK’s waste mineral spirits is still a relatively clean product and does not build 
accumulated layers on tank sidewalls. 

3) Decontamination of tanks, and return & fill structures is easily performed with a 
high pressure water and detergent wash.  No scraping or other physical removal 
actions are generally needed. 

4) Secondary containment structures and container storage areas are epoxy coated 
and can be broom cleaned prior to washing.  This leaves minimal material to be 
removed during the course of the remaining decontamination activities. 

 
A typical branch closure project requires a week or less to complete.  During the course 
of the closure activities, SK will stage a single tanker trailer at the facility.  This trailer is 
used to accumulate all solids, waste solvent, rinsewater, etc. generated during the closure.  
Rinsewater from the container storage area is drummed, and disposed of separate from 
the other decontamination waters.  Typically, this will generate 4-6 drums of water.  In 
general, a single tanker trailer (6000 gallons or less) is more than adequate to contain all 
decontamination fluids.  This material is disposed of within the SK system; however the 
CCE uses waste disposal rates from the Environmental Technology Council’s (ETC’s) 
website.  ETC’s numbers are updated regularly and independently, and are based on 
current market disposal rates.  These rates are also used to estimate disposal costs for the 
line item showing the facility’s maximum storage inventory.  SK’s estimates select the 
geographically closest SK recycle center location as the designated disposal facility.  
Transportation estimates in the CCE are based on this distance, and are typically 
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conservative numbers.  Third party disposal outlets are usually closer than our own 
locations but are not used in our CCEs. 
 
Analytical for RCRA closure typically includes Volatile Organic Compounds (EPA 
8260), RCRA Metals (EPA 6010), and sometimes Semi-Volatile Organic Compounds 
(EPA 8270).  Costs for these analyses are based on current market rates which are $97, 
$90, and $275 respectively for a total of $462 per sample.  This number is inflated in the 
CCE to allow for QA/QC samples and sample shipping to the laboratory. 
 
SK’s Remediation Group updates the CCE spreadsheet to reflect increases in the RS 
Means unit rates.  In addition, ETC disposal rates are updated on a quarterly basis and 
verified at the time that a Closure Estimate is prepared.  Contingency costs are built into 
the actual estimate via the use of the RS Means data.  These numbers are typically higher 
than those seen in our proposals.  On rare occasion an additional 10% is added to the 
estimate, but that is typically State specific or in a circumstance where implementation of 
the closure is going to be particularly challenging due to geography, or other actual field 
condition. 
 
After review of the previous CCE estimates verses the new CCE for the SK Orange Park 
facility the major differences found were in the decontamination fluids generated and the 
treatment disposal cost for waste mineral spirits.  The 2003 CCE shows treatment and 
disposal costs for 43,425 gallons of decontamination fluids of $45,976 while the 2008 
estimate is for 2,650 gallons of decontamination fluids with treatment and disposal costs 
of $12,637 (found in part 7 of the CCE) for a difference of  $33,339.  The 2003 CCE 
shows treatment and disposal costs for 14,536 gallons of waste mineral spirits of $28,345  
(based on treatment cost of $1.95/gal.) while the 2008 estimate is for 15,000 gallons of 
waste mineral spirits with treatment and disposal costs of $8,400 (based on $0.56/gal. 
ETC cost) for a difference of $19,945.  These two areas represent a difference of $53,284 
from the 2003 CCE.  The total change in CCE from the 2003 CCE to the 2008 CCE is 
$55,824     
 
Thank you for the Departments time in this matter.  If you have any questions or 
comments, please contact me at 561-738-3026, or 561-523-4719. 
 
Best regards, 
 
 
 
Jeff Curtis 
EHS Manager 
Safety-Kleen Systems, Inc. 
 



















































































































































































































































































































































































































































































































































































































































AppendixD
 
Concrete Permeabilitylnformation
 



MEMORANDUM 
- . - -. - .... - .. " .. -..._- -...- _ . 

... --- - ..- _ .. --" ...:.-=--:"':"::" .. 

e UBJECT: Epoxy Coatings on Co~crete Containment Systems DEPOT/OFFICE: Bresla'u 

TO: Dan Dowling	 DATE: March 2, 1995 
H:\£NG\WOR D95\CRICRM EMS.DOC 

FROM: Chris Riehl C1~ cc:	 Peter Dwan
 
David Flahaut
 
Frank Wagner
 

Following continuous iiroblems with the maintenance and high capital cost of epoxy coatings on 
the concrete containment areas in the branches, I began questioning the need to install these 
products. 

I di;,;cussed this issue with the three regional environmental engineers and found the following. 
In Eastern Canada, only Quebec has regulations regarding the requirements for containment 
areas. Quebec Hazardous Waste regulations specify that containment systems have a 
penneability less than 1 x 10-7 cm/s. In Ontario (Central Region), there are no specific 
regulations regarding the specifications of containment systems.. In Western Region, only B.C. 
has specific requirements for containment systems, which are the same as -Quebec. The 
regulation in B.C. (as attached), also states that the penneability of the containment system must 
be less than 1 X io-7 cm/s. Therefore, there are no provincial regulatio~s specificz.lly requiring an 
epoxy coating system on the concrete containment. However, there are certain _branches with 
pennit conditions requiring the coatings. 

Preliminary investigations with the Canadian Portland Cement Association (CPCA) r;:-v'Caled the 
average penneability of concrete is from 1 x 10-10 cm/s (see attached), or one thousand times 
less penneable than the quantified requirements of Quebec and B.c. Following discussions with 
Peter Dwan, I decided to have laboratory tests done to document this for the files and provide 
proof for other facilities. The lab tests were done on three core samples taken from the Langley, 
B.C. branch, and the results are attached. The permeability of the samples ranged from 4.830 x 

9
10- cm/s to 1.063 x 10-8 cm/s, falling within the range estimated by CPCA. . 

In an effort to reduce immediate capital costs and future. ~aintenance cost, I am planning on 
using this documentation to aggressively fight any agency's requests for the epoxy coatings. 
hope this information will also prove useful for the branches in the U.S. 

CRied 

Oil Recovery Division Safety-Kleen Canada Inc. 
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The moisture content of thin concrete eiemems after 
drying in air wi th a relative humiditv of 50% to 90% 
for several months is about 1% to 2%'by weight of the 
concrete depending on the concrete's constituents. 
original \vater content. drying conditions, and the size 
of the concrete element (refer to Chapter 13 for more 
information). 

Size an? shape ofa concret~ member have an impor
tant beanng on the rate of drying. Concrete elements 
with large surface area in relation to volume (such as 
floor slabs) dry faster than large concrete volumes with 
relatively small surface areas (such as bridge piers). 

Many other properties of hardened concrete also are 
affected by its moisture content; these include elastici
ty, creep, insulating value,· fire resistance, abrasion 
resistance, electrical conductivity, and durability. 

Strength 

Compressive strength may be defined as the measured 
maumum resistance ofa concrete or mortar specimen 
to axial loading. It is generally expressed in pounds per' 
square inch (psi) at an age of 28 days and is designated 
by the symbol re. To determine compressive strength, 
tests ar.e made on specimens of mortar or concrete; in :. 
the Umted States, unless otherwise specified, compres- .. 
sion tests of mortar are made on 2-in. cubes, while· 
compression tests of concrete are made on cylinders 6 
in. in diameter and 12 in. high (see Fig. 1-6). . 

Compressive strength of concrete is a primary phys
ical property and one frequently used in design calcu
lations for bridges, buildings, and other structures.-e Most general-use concrete has a compressive strength 
between 3000 psi and 5000 psi. High-strength concrete 
has a compressive strength of at least 6000 psi. Com
pressive strengths of 20,000 psi have been used in 

.building applications. 
In designing pavements and other slabs on ground, 

the flexural strength of concrete is generally used. 

~g. 1-6. Testing a 6x12-in. concrete cylinder in compres
;Ion. The load on the test cylinder is registered on the 
scale. 

Compressive strength c.Jn b.: us::c :is ~~ i:1c.::x 01 :i::.\.
ural strength, once the empiric.Jl rebtionship betw~e~ 

them has been established for the m.Jtcrials and the 
size of the member involved. The flexural strength or 
moduhis of rupture of normal-weight concrete is often 
approximated as 7.5 to 10 times the square root of the;. 
compressive strength. 

The tensile strength of concrete is about 8% to 12% 
of the compressive strength and is often estimated as 
5* to 7.5 times the square root of the compressive 
m~~~* ( 

The torsional strength for concrete is related to the 
modulus ofrupture and the dimensions of the concrete 
element.t . 

The shear strength ofconcrete can vary from 35% to 
80% of the compressive strength. The correlation be
tween compressive strength and flexural, tensile, tor
sional, and shear strength varies with concrete ingre
dients and environment. . 

Modulus ofelasticity, denoted by the symbol E. may 
be defined as the citio of normal stress to correspond
ing strain for tensile or compressive stresses below the 
proportional limit of a material. For normal-weight 
concrete, E ranges from 2 to 6 million psi and can be 
approximated as 57,000 times the square root of the 
compressive strength.tt 

The principal factors affecting strength are water
cement ratio and age, or the extent to which hydration 
has progressed.. Fig. .1-7 shows compressive stre::lgths 
for a range of water-cement ratios at different ages. 
Tests were made on 6-in.-<iiameter cylinders that were 
12 in. in height. Note that strengths increase with age 
and increase as the Water-cement ratios decrease. These 
factors also affect flexural and tensile strengths and 
bond ofconcrete to steel. 

The age-compressive strength relationships in Fig. 
1-7 are for typical air-entrained and non-air-entrained 
concretes. When more precise values for concrete are 
required, curves should be developed for the specific 
materials and mix proportions to be used on the job. 

For a given workability and a given amount of ce
ment, air-entrained concrete requires less mixing water 
than non-air-entrained concrete. The lower water
cement ratio possible for air-entrained concrete tends 
to offset the somewhat lower strengths of air-entrained 
concrete, particularly in lean-to-medium cement con
tent mixes. . J.. 

Unit Weight 
Conventional concrete, normally used in pavements, 
buildings, and other structures. has a unit weight in 
the range.of 140 to 150 Ib per cubic foot (pc£). The unit 
weight (density) of concrete varies, depending on the 
amount and relative density of the aggregate, the 
amount ofair that is entrapped or purposely entrained, 
and the water and cement contents, which in turn are 

-Reference 1·11. 
--ACI 207.2R estimates tensile strength as 6.7..[j[. 

tTorsional strength correlations are presented in Reference 1-11. 
USee Section 8.5 ofAO 318. 
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Fig. 1-7. Typical age-strength relationships of concrete 
Type I portland cement ar.d moist-curing at 70"F. 

:nfluenced by the maximum-size aggregate. Values of 
_ he unit weight of fresh concrete are given in Table 1-1. 
,., In the design' of reinforced concrete structures, the 

combination of conventional concrete and reinforcing 
bars is commonly assumed 10 weigh 150 pe( 

,The weight of dry concrete equals the weight of 
freshly mixed concrete less the weight of evaporable 
water. Some of the mix water combines chemically 
with the cement during the hydration process. convert
ing the cement into cement gel. Also, some of the water 
remain: tightly held in pores and capillaries and does 
not evaporate under normal conditions. The amount 
of water that will evaporate in air at· 50% relative 
humidit¥:is about 2% to 3% of the concrete weight, 
depending on initial water content of the concrete, 
absorption characteristics of the aggregates, and size of 
the structure. 

Aside from conventional concrete, there is a wide 
spect~m of other concretes to meet various needs, 

based on compression tests of 6x12-ln. cylinders, using 

ranging from lightweight insulating concretes with a 
unit weight of 15 pef to heavyweight concrete with a 
unit weight of up to about 400 pc[ used for counter
weights or radiation shielding (see Chapter 15, "Special 
Types ofCon0"ete"). 

Resistance to Freezing ·and Thawing 
Concrete,used in structures and pavements is expected 
to have long life and low maintenance. It must have 
good durability to resist anticipated exposure condi
tions. The most destructive weathering factor is freez
ing and thawing~whilethe concrete is we~ partlcularly 
in the presence' 0'[ deicing chem~cals. Deterioration is 
caused by the freezing of the water in the paste, the 
aggregate partic!es, or both. 

'With air entI:<\inment, concrete is highly resistant to 
,this de[eriorati~,~ as shown in Fig. 1-8. During freezing, 

,~. 

Table 1-1. Observed Average Weight of Fresh Concrete* 
Maximum Cement. Unit weight. pounds per cubic foot·"Water. 

size 01 Air pounds pounds
per cubic I-_S;;;.:peCl::..:..;;_'''..;.·c....::g;..ra;..v_il.:..,Y..;.O_'_ag:::.;g::...r..;.e..:,g_ilt;..e.;.t__aggregate. content, per cubic 

inches percent yard yard 2.55 2.60 2:65 2.70 2.75 

:V. 6.0 566 137 139 141 143 145283 
1Yz 4.5 245 490 141 143 146 148 150 
:3 3.5 408 144 147 149 152 154204 
6 3.0 282 147 149 152 154 157164 

"-.'Source: Reference 1·15. Table~. 

··"i(~nrrained conerele wilhlndicaled air conlene. 
tOri sil.lurared surlace-dry basis. 
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Fig. 1-8. Alr-entrained concrete is highly resistant to re
peated freeze-thaw cycles. . 
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the water displaced by ice formation in the paste is 
accommodated so that it is not disruptive; the air 
bubbles in the paste provide chambers for the water to 
enter and thus relieve the hydraulic pressure generated. 

When freezing occurs in concrete containing saturat
ed aggregate, disruptive hydraulic pressures can also 

~ "e generated within th~ aggreg~te. Water. disl?la~ed 
.. 'om the aggregate parucles dunng the formauon of 
.':e cannot escape fast enough to the surrounding paste 

.0 relieve pressure. However, under nearly all exposure 
conditions, a paste of good quality (low water-cement 
ratio) will prevent most aggregate particles from be
c~ming saturated. Also, if the paste is air-entrained, it 
WIll accommodate the small amounts of excess water 
that may be expelled from aggregates, thus protecting 
the concrete from freeze-thaw damage. ' 

Fig. 1-9 illustrates;.!or a range of water-cement ra
tios, that (1) air-entrained concrete is much more re
sistant to freeze-thaw cycles than non-air-entrained 
concrete, (2) concrete with a low water-cement ratio is 
more durable than concrete with a high water-cement 
ratio, and (3) a drying period prior to freeze-thaw 
exposure substantially benefits the freeze-thaw resist
ance ofair-entrained concrete but does not significant
ly benefit non-air-entrained concrete.* Air-entrained 
concrete with a lowfwater-cement ratio and an air 
content of 4% to 8% will withstand a great number of 
cycles of freezing and thawing without distress. 

Freeze-thaw durability can be determined by labo
ratory test procedure ASTM C 666, Standard Test 
Method fo~ Resistance of Concrete to Rapid Freezing 
and ThaWIng. From the test, a durability factor is 
calculated that reflects the number ofcycles of freezing 
"lnd thawing required to produce a certain amount of 

.. eterioration. Deicer-scaling resistance can be deter
• ined by ASTM C 672, Standard Test Method for 

.;aling Resistance of Concrete Surfaces Exposed to 
Deicing Chemicals. 

4000 
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Zooo 

1000 

I 
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. \ 
"" 1\ ~

~ 
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I'--
~
~- --..; 

o 
0.35 0.45 '0.55 0.65 0:75 0.85 

Woler ·cemer'l. ralio. by ... ~iQM 

Fig. 1-9. Relationship between freeze-thaw resistance, 
water-cement ratio, and drying fc~ air-entrained and non
air-entrained concretes made with Type I cement. High re
sistance to freezing and thawing is associateD .....ith en
trained air, low water-cement ratio, and a drying period 
prior to' freeze-thaw exposure. Refe:rence 1-5. 

Permeability and Watertightness 
Concrete used in water-retaining structures or exposed 
to weather or other severe exposure conditions must 
'be virtually impermeable or 'watertight. Watertight
ness is often referred to as the ability of concrete to 
hold back or retain water without visible leakage. 
Permeability refers to the amount of water migration 
through concrete when the water is under pressure or 
to the ability ofconcrete to resist penetration of water 
or other substances (liquid; gas, ions, etc.). Generally, 

·See References 1-5 and 1-6. 
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the same: properties oi conere::: W;lt JO.:!k;:: concrete kss 
permeable also make it more wJtertight. 

The overall permeability oi concrete to water is J 
function of the permeability of the paste. the permea

'\ity and gradation of the aggregate. and the relative 
a oponion of paste to aggregate. Decreased permea
• )ility improves concrete's resistance to resaturation. 

sulfate and other chemical attack. and chloride-ion 
penetration. 

Permeability also affects the destructiveness of satu
rated freezing. Here ~he permeability of the paste is of 
particular imponance because the paste envelops all 
constituents in the concrete. Paste permeability is re
lated to water-a:ment ratio and the degree of cement 
hydration or length of moist curing. A low-permeabili
ty concrete requires a fow water-cement ratio and an 
adequate moist-curing period. Air entrainment aids 
watertightness but has little effect on permeability. 
Permeability increases with drying.* . 

The permeability of mature hardened paste kept 
continuously moist ranges from 0.1 x 10-12 to 120 x 
lQ-12 cm per sec. for water-<:ement ratios ranging from 
0.3 to 0.7.* The permeability of rock commonly used 
as concrete aggregate varies from approximately 1.7 x 
lCJ"9 to 3.5 x 10-13 cm per sec. The permeability of 
mature, good-quality concrete is aproximately 1 X 10-10 

em per sec. 
The relationship between permeability. water-a:ment 

ratio, and initial curing for 4x8-in. cylindrical concrete 
specimens tested after 90 days of air drying and sub
jected to 3000 psi of water pressure is illustrated ,in 
'":"ig. 1-10. The test apparatus is shown in Fig. 1-U. 

.. :though permeability values would be different for 
•	 ther liquids and gases, the relationship between water

cement ratio, curing period, and permeability would 
be similar. 

Test results obtained by subjecting 1-in.-thick non
air-entrained mortar disks to 20-psi water pressure are 
given in Fig. 1-12. In these tests, there was no .water 
leakage through mortar disks that had a water-cement 

Hydraulic permeability, em/sec ~ 10-10
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Water-cement ratio. by ..e;qhl e 1· 1-10. Relationship between hydraulic (water) perme

.Jility, water-eement ratio. and initial curing on concrete 
specimens. Reference PCA HM1170. 

Fig. 1-11. Hydraulic permeability test apparatus used to 
obtain data Illustrated In Ag. 1-10. 

Leakaqe, psi per hr
2.S,........,:-:.........,.....:......-,--------,-------------,
 

2.0H-..lI---H----!------------1 

Non-air-entrained mortar 
Specimens: 1~6-in. disks 
Pressure: 20 psi 

I. SI-+-+-+-~--1---!---------__1 ,···· 
~'.	 I0

J.OH-+--+:-----~--------_j 

o.SI-+-:l,+---+--~--t----...;>.,;~---__1 

..~ .'; ':""" . .OL...l,------:!3~--==-7-----:1:L::1...---------;!28
4

Period 01 maist curinq and oqe altut,days 

Fig. 1-12. EHect of water-eementratio (w/c) and curing 
duration on permeability at mortar. Note that leakage is 
reduced as the water-cement ratio is decreased and the 
curing period increased•.Reterence 1-1 and PCA Major Se- ,> 
ries 227. 

ratio of 0..50 by weight or less and were moist-eured for 
seven days. Where leakage occurred, it was greater in 
mortar disks made with high water-cement ratios. 'Also, 
for each water-<:ement ratio, leakage was less as the 
length of the moist-<:uring period increased. In disks 
with a water-<:ement ratio of 0.80, the mortar still 

-Reference 1-4. 
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perI"71!lted le.JK3.£e alter beinQ mois:-cured for on: 
month. These re-sults clearly ;how that a iow W:lter
cement ratio and a period of moist curing signific.Jntly 
reduce permeability. "! 

! A low water-eement ratio also reduces segregation 
and bleeding, further contributing to watertightness. 
To be watertight, concrete must also be free from 
cracks and honeycom b. 

Occasionally, porous concrete-no-fines concrete 
that readily allows water to flow through-is designed 
for special applications. In these concretes, the fine 
aggregate is greatly reduced or completely removed 
producing a high volume ofair voids. Porous concrete 
has been used in tennis courts, pavements, parking 
lots, greenhouses, and drainage structures. No-fines 
concrete has also been used in buildings because of its 
thermal insulation properties. Additional information 
on porous concrete is given in Chapter 15, "Special 
Types of Concrete:' 

. Abrasion Resistance 

floors, pavements, and' hydraulic structures are sub
jected to abrasion; therefore, in these applications con
crete must have a high abrasion resistance. Test results 
indicate that abrasion resistance is closely related to 

,the compressive strength of concrete. Strong concrete 
basi more resistance to abrasion than does weak con
crete. Since compressive strength depends on water
cement ratio and curing. a low water-eement ratio and 

, ad~quate curing are necessarv for abrasion resistance. 
.~ " The type of aggregate and s~rface finish or treatmente c.lSed also have a strong influence on abrasion resist

ance. Hard aggregate is more abrasion resistant than 
soft aggregate and a steel-troweled surface resists abra
sion more than a surface that is not troweled. 

Fig. 1-13 shows results ofabra'sion tests on concretes 
:. l.ofdifferent compressive strengths and aggregate types. ...;".; ~ 

·)ii 
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a ig. 1-13. Effect of compressive strength and aggregate 
.. 'pe on the abrasion resistance of concrete. High-strength 

,oncrete made with a hard aggregate is highly resistant to 
abrasion. Reference 1-16. 

Fig. i -I~ iliustr:!lCS Ih: er:;:ct h.:l''': 51~;:: li0,,\·:.:ii;)~ :,,(; 
sun'ac~ tre:HmentS hJ"e on :lbr:!Slon reSIS:.Jnc::. Abra
sion tests can be conducted by rotating steel b.JlIs. 
dressing wheels. or disks under pressure over the sur
face (A-STM C 779). One type of test apparatus is 
pictured in Fig. 1-15. Other types of abrasion tests are , 
also available (ASTM C 418 and C 944). 

Time. minutes 
120....--.,.--.--.---._---,,=,.,-;""""""-""""'-'--"'--, 

I I 
Oreu;n9-wheel obros;on IISI 

, I I , 
40' 50 60 70 80 90 100 

40f---+--....~" 

100 

Fig. 1-14. Effect of hard steel troweling and surface treat
ments on the: abrasion resistance of concrete. Base slab 
compressive strength was 6000 psi at 28 days. All slabs 
were steel troweled. Reference 1-12. 

Fig. 1-15. Test apparatus tor measuring abrasion resist
ance of concrete. The machine can be adjusted to use 
either revolving disks or dressing wheels. With 8 c!ifferent 
machine, steel balls under pressure are rolled over the 
surface of the specimen. The tests are described In ASTM 
C n9, Standard Test Method for Abrasion Resistance of 
Horizontal Concrete Surfaces. 
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Volume Stability 

Hardened concrete changes volume slightly due [0 

1.nges in temperature, moisture. and stress. These 
_ .ume or length changes may range from about 0.01% 
• \ 0.08%. Thermal volume changes of hardened con

"rete are about the same as those for steel. 
Concrete kept continually moist will expand slightly. 

When permitted to dry, concrete will shrink. The pri
mary factor influencing the amount of drying shrink
age is the water content of the freshl¥, mixed concrete.. 
Drying shrinkage increases directly with increases in 
this water content. The amount of shrinlGlge also de
pends upon several other factors, such as amounts of 
aggregate used, properties of the aggregate, size and 
shape of the concrete mass, relative humidity and 
temperature of the environment, method of curing, 
degree of hydration. and time. Cement content has 
little to no effect on shrinkage ofconcrete with cement 
contents between 5 and 8 bags per cu yd. 

Concrete under stress will deform elastically. Sus
tained stress will result in additional deformation called 
creep. The rate ofcreep (deformation per unit of time) 
decreases with time. 

The magnitude of volume changes and factors influ
encing them are discussed in Chapter 13. "Volume 
Changes ofConcrete." 

Control of Cracking 
Two basic causes of cracks in concrete are (1) stress 

_ ~ to applied loads and (2) stress due to drying 
•	 linkage or temperature changes in restrained con

.dons. .. 
Drying shrinkage is an iDherent, unavoidable prop

erty of concrete; therefore. properly positioned rein
forcing steel is used to reduce crack widths. or joints 
(Fig. 1-(6) are used to predetermine and control the 
location of cracks. Thermal stress due to fluctuations 
in temperature can <::a'use cracking, particular~y at an 
early age. . :' 

Concrete shrinlGlge cracks occur because ofrestraint. 
When shrinkage occurs and there is no restraint. the 
concrete does not crack. Restraint comes from several 
sources. Drying shrinlGlge is always greater near the 
surface of concrete;the~moist inner portions restrain 
the concrete near the surface. which can ~use crack
ing. Other sources of restraint are reinforcing steel 
embedded in concrete. the interconnected parts of a 
concrete structure. and the friction of the subgrade on 
which concrete is placed. 

Joints are the most effective method of controlling 
unsightly cracking. If a sizable expanse of concrete (a 
wall. slab. or pavement) is not provided with properly 
spaced joints to accommodate drying shrinkage and 
temperature contraction. the concrete will crack in a 
random manner.· 

Control joints are grooved. formed. or sawed into 
_ 'ewalks. driveways. pavements, floors, and walls so 
• t cracking will o~cur in these joints rather than in a 

• Refer 10 Chapler 9 for more informalion. 

.~Conlt:l to;:':: 

.' h:;'oo ... ~· C:' SJ- ':\,;:. 

a I Conlrol joint 

(" P'tmoldtd filler 

~ p'". ',. 

./ bl ISOlation ;Oint
.J!" • 

':",~ .
. ". '."" 

......

lsI costinq 

(Formed ~qt 

cl CooSlruction joint 

Fig. 1·16. The three basic types ot joifjts used in concrete 
sfab-on-ground construction. 'j' 

random manner. Control joints permit movement in 
the plane of a slab or wall. They extend t? a depth of 
approximately one-quarter the concrete thickness. 

Isolation joints separate a slab from other parts of a 
structure and permit horizontal and vertical move
ments of the slab. They are pla'ced at the junction of 
floors with walls, columns, footings, and other points 
where restraint can occur. They extend the full depth 
of the slab and include a premcldedjoint filler. 

Construction-joints occur where concrete· work is 
concluded for the day; they separate areas of concrete 
placed at different times. In sfabs:..on-ground. construc
tion joints usually align with and function as control 
or isolation joints. 
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f This publication is reprinted from 

e Design and Control of Concrete Mixtures 
13th edition (EB001 T),the industry's handbook-for 60 years the ultimate authority on cement 
and concrete. Here, in one volume, is the complete and up- to·date guide on everything from 
designing the mix to inspecting the finished prodUCt. Topics discussed are as follows: 

Chapter 1 Fundamentals of Concrete
 
Chapter 2 Portland Cements
 
Chapter 3 Mixing Water for Concrete
 
Chapter 4 Aggregates for Concrete
 
Chapter 5 Air-Entrained Concrete
 
Chapter 6 Admixtures for Concrete
 
Chapter 7 Proportioning Nonnal Concrete
 

,.. t.t:: Mixtures 
-Cn?pter 8 Batching, Mixing, Transporting, and 

. .;~~~~ Handling Concrete
 
C~~ter 9 Placing and Finishing Concrete
 
C~~pter 10 CUring Concrete
 

. CQ~p.ter 11 Hot-Weather Concreting
 
Qti}~pter 12 Cold-Weather Concreting
 
Chapter 13 Volume Changes of Concrete
 
Chapter 14 Control Tests for Quality Concrete~ . .. .'

Chapter 15 Special Types of Concrete 
.~ " 

". 

This 212-page book can be obtained for a nominal charge by writing Portland Gement Association, 
Order Processing (address below), or by calling 312/966-9559. 

.' 

This publication is based on the facts, tests, and authorities stated herein. It is intended for the use of professional 
personnel competent to evaluate the significance and limitations of the reported findings and who will accept responsibility 
for the application of the material it contains. Obviously, the Portland Cement Association disclaims any and all 
responsibility for the application of the stated principles or for the accuracy of"any of the sources other than work 
performed or information developed by the Association. 

Caution: Avoid prolonged contact between unhardened (wet) cement or concrete mixtures and skin surfaces. To prevent 
such contact, it is advisable to wear protective clothing. Skin areas that have been exposed to wet cement or concrete, 
either directly or through saturated clothing, should be thoroughly washed with water. 
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INFORMATION 

fillill, 

Reprinted from Design and Control a/Concrete Mixtures (EBOO1.l3T), O1apter 1. 

Fundamentals of Concrete 

Concrete is basically a mixture of two components: 
aggregates and paste. The paste, comprised of portland 
cement and water, binds the aggregates (sand and grav
el or crushed stone) into a rocklike mass as the paste 
hardens because ofthe chemicaheaction of the cement 
and water.- ,:: 

Aggregates are generally divided into two groups: 
fine and coarse. Fine aggregates'consist of natural or 
manufactured sand with partic!e' sizes ranging up to 
~ in.; coarse aggregates are diose with particles re
tained on the No. 16 sieve and ranging up to 6 in. The 
most commonly used maximum aggregate size is ¥4 in. 
or 1 in. .

The paste is composed of portland cement, water, 
and entrapped air or purposely entrained air. Cement 
paste ordinarily constitutes abotii' 25% to 40% of the 
total volume of concrete. Fig. l-l:shows that the 'abso
lute volume of cement is usually between 7% and 15% 
and the water between 14% and 21%. Air content in 
air-entrained concrete ranges up to about 8% of the 
volume of the concrete, depending on the top size of 
the coarse aggregate. 

Since aggregates make up about 60% to 75% of the 
total volume of concrete, their selection is important, 
Aggregates should consis~:'of- particles with adequate 
strength and resistance ...fc.:exposure conditions and 
should not contain materials that will cause deteriora
tion of the concrete. A continuous gradation Ofpart:de 

.sizes is desirable for efficient';use of the cement and 
water paste. Throughou~ this: text, it will be assumed 
that suitable aggregates ire being used; except where 
otherwise noted. ,

The quality of the concr'~te depends to a great extent 
upon'the quality of the p~'ste. In properly made con· 
crete, each particle of aggregate is completely coated 
with paste and all of the-~ spaces between aggregate 
particles are completely fill,ed with paste, as illustrated 
in Fig. 1-2. 'T! ',' , , 

For any particular set of materials and conditions of 
curing, the quality of hardened concrete is determined 

'"This text addrases tile utilization ofponland ceme'nt in tile produc
tion of concrete. The term "portland cement" pertains 10 a calcar
eous hydr.!ulic cement produced by heating the oxides of silicon. 
calcium, aluminum. and iron. The term "cement" used throughout 
the ta.t pertains \0 ponland cemen\ unless otherwise staled. 

. ! ...... 

~'7":"'"--r--

Fig. 1-1. Range in proportions of materials used In con
crete, by absolute volume. Bars 1 and 3 represent rich 
mixes with small aggregates. Bars 2 and 4 represent lean 
mixes with large aggregates. 

., 

Fig. 1·2. Cross section of hardened concrete. Cement-and
water paste completely coats each aggregate particle and 
fills all spaces between particles. 

~Ponl;l.nd Cement Association 1988 



b:v the ::lmOUnl ofwaler used in rcblion to th:: amou~: 

of cemen l. Foilowing are some :J.dv:J.nl:J.ges of rccucins 
water content: 

Increased compressive and flexural strength. 
Lower permeability, thus incre:J.sed watertightness 

and lower absorption 
Increased resistance to weathering 
Better bond between successive layers and belween 

concrete and reinforcement 
Less volume change from wetting and drying 
Reduced shrinkage cracking tendencies 
The less water used, the better the quality of the 

concrete-provided it can be consolidated properly. 
Smaller amounts of mixing water result in stiffer mix
tures; but with vibration, the stiffer mixtures can be 
used. For a given quality of concrete, stiffer mixtures 
are more economicaL Thus consolidation by vibration 
permits improvement in the quality of concrete and in 

.. ' economy. '.-. 
The freshly mixed (plastic) and hardened properties 

of concrete may be changed by adding admixtures to 
the concrete, usually in liquid form, during batching. 
Admixtures are commonly used to (1) adjust setting 
time or hardening, (2) reduce water demand., (3) in
crease workability, (4) intentionally entrain air, and (5) 
adjust other concrete properties. Admixtures are dis
cussed in Chapter 6. . 

After completion of proper proportioning, batching, 
mixing, placing, consolidating, finishing,' and curing, 
hardened concrete becomes a strong, non~ombustible, 
durable, abrasion-resistant, and practically impermea
ble building material that requires little orno mainte
nance. Concrete is also an excellent building material 
because it can be formed into a wide variety of shapes, 
color.i, and textures for use in almost unlimited num
ber ofapplications. 

FRESHLY MIXED CONCRETE 

Freshly mixed concrete should be plastic or semifluid 
and generally capable ofbeing moldedby hand. A very 
wet concrete mixture can be molded~in the sense that 
it can be cast in a mold., but this is not within the 
definition of Uplastic"-that which is pliable and Ca
pable of being molded or shaped like a lump of mod
eling clay. . 

In a plastic concrete mixture alVgrains of sand and 
pieces of gravel or stone are encased and held in sus
pension. The ingredients are not apt to segregate dur
ing transport; and when the concrete hardens, it be
comes a homogeneous mixture of all the components. 
Concrete of plastic consistency does not crumble but 
flows sluggishly without segregation. 

Slump ~s used as a measure of the consistency of 
concrete. A low-slump concrete has a stiffconsistency. 

In construction practice, thin concrete members and 
heavily reinforced concrete members require work
able, but never soupy, mixes for ease of placement. A 
plastic mixture is required for strength and for main
taining homogeneity during handling and placement. 

\\'hii:: 2 oiJst;c r::I:\lur: 15 5L:::::::.. _ . 
work. suoapi:J.stici2ing. :J.dr7ii.\;ll~;:~ :::..:\ c':: \;~t:'" :: 

make co~crete more Jlowabk in li":::; O~ (;;.::JVily r':ln· 
forced concrele members. 

Mixing 
In Fig. I-I, the five basic components of concrete are 
shown separately. To ensure that they are combined 
into a homogeneous mix requires effort and care. The 
sequence of charging ingredients into the mixer plays 
an important part in the uniformity of the finished 
product. The sequence, however, can be varied and 
still produce a quality concrete. Different sequences 
require adjustments in the time of water addition, the 
total number ofrevolutions ofthe mixer drum, and the 
speed of revolution. Other important factor.i in mixing 
are the size of the batch in relation to the size of the 
mixer drum, the elapsed time between batching and 
mixing, and the design, configuration, and condition 
of the mixer drum and blades. Approved mixer.i, cor
rectly operated and maintained, ensure an end-tD-e.nd 
exchange of materials by a rolling, folding, and knead
ing action of the batch over itself as the concrete is 
mixed. ':'.. 

Workability '.. 
The ease ofplacing, consolidating, and finishing fresh
ly mixed concrete is called workability. Concrete should 
be workable but should not segregate or bleed exces
sively. Bleeding is the migration of water to the top 
surface of freshly placed concrete caused by the settle
ment of the solid materials--rement, sand., and stone
within the mass. Settlement is a consequence of the 
combined effect ofvibration and gravity. 

Excessive bleeding increases the water-{:ement ratio 
near the top surface and ~ weak top layer with poor 
durability may result, panicularly if finishiIlg opera·· 
tions take place while bleed water is present.:- Because 
of the tendency of freshly mixed concrete to .~egregate 
and bleed, it is imponant to transport and place each 
load as close as possible to its final position. Entrained 
air improves workability and reduces the ten*ncy of 
freshly mixed concrete to segregate and blee~. '. 

Consolidation .; 

Vibration sets into motion the particles~n freshly 
mixed concrete, reducing friction between .'them and 
giving the mixture the mobile qualities ofa thick fluid. 
The vibratory action permits use of a stiffe.r mixture 
containing a larger proportion of coarse and a smaller 
proportion offine aggregate. The larger the maximum
size aggregate in concrete with a well-graded aggregate, 
the less volume there is to fill with paste and the less 
aggregate surface area there is to coat with paste; thus 
less water and cement are needed. With adequate con
solidation, han;her as well as stiffer mixtures can be 
used, resulting in improved quality and economy. 

If a concrete mixture is workable enough to be read
ily consolidated by haud rodding, there may not be an 
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WASTE MANAGEMENT ACT 

SPECIAL WASTE63/88 

(d	 flammable solid.s. substances liahle to spontan~us combustion or 
substances that on contact with Wllter emit flAmmable ~ u 
defined and regula.ted in Divisions 1,2 and 30fC1.us 4 

of the Federal Regulations; 

"impervious" mea.n.s ha'Vini a permeability not greater than 1 X 10-7 em 
per second when subjected to a head of0.305 m ofwater; 

"incinerator" me~ a thennal treatment facility mingo controlled !lame 
combustion; 

"ilJCompatible speci..a1 "IIV'aSte- means a special waste which. when in 
contact with another special waste or 5ubstan.ee and under normal 
co~itiansofstorage ortransporution.. may react to produce 

(a)	 heat. 

(b)	 a~, 

(c)	 a corrosive substance, or 

(d) a toxic subst2nce; 

"indoor' meam enclosed and protected from precipitation and wlM as in 
3. buil~ but d~ not include a shippiIl~ container us~ for pas;ive 
stora~;
 

Win situ ~mentfacility" mean.:! a facility used to
 

(a)	 pnvent or control the movement or releASe of s~cia.l ....ute 
contamina.nts, or 

(b)	 treat or destroy special waste contaminants in soil or 
UOtindwater 

at an historical special waste cont:am;nated :litei:J. ·such a W1iy that 
the physicalloation of the special.waste contamiI13..Dts and the soil is 
not substantially alt:ert!d. 

~labpaclc" means an outer packaging 3..:1 defIned by the Fedentl 
R.egu1ationa which bu a maximum. capacityoL 454 e and which is 
used to transport multiple small inside containen of spe<:ial '\I7a;'3t.e; 

"land trutment" means the treatment cf special waste by applying it to 
land; 

wleachate" me.a.ns any liquid, including suspended materi4.b which it 
contaiDlS, which h.u percolated through or drained from a special 
~te facility; . 

"lud.able toxic ~.. "means wute which when ~ubject.ed to the 
Leachate Extraction Procedure described in Part 1 of Schedule 4, 

produces an extract with a cont~minsnt concentration ~t.e:r than 
tb,o$e prescribed in Table 1 of'Schedule 4; 

"liner"	 means a continuoU3 layer of synthetic ot' namnl cIay or earth. 
materials, placed. benea.th and at the sides of a secure landfill, a 
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SUl\1lV1ARY
 

For the current study, three (2.5 cm in diameter) cement samples from the West Wall location 

were subjected to hydraulic conductivity testing. 

Prior to testing, samples' petrophysical properties (gas permeability, Boyle's Law porosity and 

grain density) were determined. The samples were then pressure-saturated with Deionized Water. 

Each saturated sample was placed in a coreholder and a nominal pressure was applied to the 

samples to prevent fluid bypass during testing. A hydraulic head of approximately 2.989 kPa 

(equivalent of 0.305 m of water) was applied to the samples to detennine their permeability. 

The water permeability was calculated from the measured flowrateand hydraulic head applied 

to the sample. The permeability was then converted to a hydraulic conductivity using a 

multiplication factor of 9.66*10-7 cm/s/md. 

The hydraulic conductivities of the samples were found to range from 4.830*10-9 crn/s to 

1.063*10-8 cm/s (refer to Table 1). 
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FILE 94RE1245 SAFETY - KLEEN 

3 Cement Samples - Hydraulic Conductivity Testing 

TABLE 1 
SAMPL2 SUMMARY 

Sample 
# 

Length 
(cm) 

Diameter 
(em) 

Porosity 
(%) 

Grain Dens 
(ko!m3) 

Gas Perm. 
(md) 

Water Perm. 
(md) 

Hydraulic Conductivity 
(cm/s) 

1 4.673 2.515 22.06 2.584 0.838 0.011 1.06&08 

2 4.936 2.513 16.98 2.596 0.684 0.007 6.80E-09 

3 4.711. 2.518 13.88 2.712 0.610 0.005 4.83E-09 

..
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Subpart BB/CC Compliance Plan
 



.I.. QUICK REFERENCE GUIDE 
BOG NUMBER 0220-005 Rev. 1-20-05
 

PROCEDURE FOR COMPLIANCE WITH RCRA SUBPARTS BB AND CC
 

PURPOSE: This procedure provides guidelines for complying with the requirements for 
controlling emissions from equipment leaks (Subpart BB) and controlling emissions from 
containers, tanks, surface impoundments and miscellaneous units (Subpart CC). 

ENVIRONMENTAL RISKS: 
• Uncontrolled emissions from equipment and container leaks 

HS CONCERNS: 
• Slips, trips, and/or falls while conducting equipment inspections 

PROCEDURE: 

•	 Subpart BB 
a AlI pumps, valves, flanges, compressors, manways, and open-ended lines in waste 

service must be tagged and numbered. 
a Each open-ended valve must be capped at all times. 
a Drawings of equipment and corresponding tag number must be on file. 
a Vapor pressure must be maintained to show equipment is in heavy liquid service. 
a List of valves that are unsafe to monitor (tagged equipment on top of a tank). 
a Perform daily inspections of tags for leaks and documentation. 
a If leaks are found 

Note the leaking equipment on the daily inspection 
Tag the equipment with a weatherproof tag 
Complete the Leak Detection & Repair form 
First attempt at repair must be within 5 days with repair completed within IS 
days or equipment is taken out of service 
If> IS days, submit a report to the Regional Administrator 
AlI repair activities are to be recorded on the Leak Detection & Repair form 

•	 Subpart CC 
a Identify all waste storage tanks, drum storage areas, and transfer operations (drum 

emptying and truck stations) 
a Classify waste storage tanks as Level 1 or Level 2 
a Vapor pressure of waste storage tanks must be available for inspection. 
a All tank openings are kept closed except when adding or removing waste. 
a Satellite containers are kept closed except when adding waste. 
a Drum washer lids are kept closed except when adding or removing waste. 
a Annual tank tops, covers, manhole covers, pressure relief devices, conservation 

vents, and long bolted manway inspections are completed 
a First attempt at leak repair must be within 5 days with repair completed within 45 

days. 

REFERENCES: 
• BOG 0220-005 (Procedure for Compliance with RCRA Subparts BB and CC) 
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I <.;.;." AC Manager Level-2 

I. '. ,·t;j~&:.~~:M:atef;i~IPlarialer&Leaai'lIlIat~i:'jal·ftandJer ,.( 1::,<.. IS. v ',' , ,. ' •. ' >".. . '" ..••••..•.•.. ,........, " ..•.•... ' .;.: i'"
 

:i:i. DC/AC Chemical Handler & Lead Chemical Handler Level-2 

..... ;~ ;~~i,~§.~~~().~di,ti91lf!r&~¢ad,·R.e~oHdiV~Il~"; ., "., ...•.... "'." <T
J .;. DC Tank Farm Operator Level-2 

.. ..";:, . ~,~~J~~H~riiyer! ··.i.e·" '. ..•..••.••... .<'< ..·,.;i ;,tli;,/%,/I 
. DC/AC Secretary & Clerical N/A
;',Ilalso includes Office Coordinator and Manifest Clerk\ 
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Procedure for Compliance with RCRA Subparts BB and CC 

OPERATIONS
 

Purpose: 

DivisionlDepartment: Operations 
Contact: Jane Spetalnick (609) 750-8716 
Procedure: 0220-005 
Revision: 1 
Revision Date: January 20, 2005 
Supercedes: November 3, 2004 
Issue Date: November 3, 2004 
Page: 1 of 12 
Approved: Dave Eckelbarger/Bill Ross 

The purpose of this Branch Operating Guideline is to provide general guidelines for complying 
with the requirements for controlling emissions from equipment leaks (Subpart BB) and 
controlling emissions from containers, tanks, surface impoundments and miscellaneous units 
(Subpart CC). 

Scope: 

This procedure applies to all U.S. Safety-Kleen Branches that are permitted Treatment, 
Storage, and Disposal Facilities (TSDFs). 

Responsibilities: 

Branch General
 
Manager (BGM)
 

Environment 
Health and 
Safety Managers 
(EHS Manager) 

Definitions: 

Average Volatile 
Organic 
Concentration or 
average VO 
concentration 

Branch General Managers are responsible for following these 
procedures. BGMs also assist the EHS Manager in all compliance 
issues as they relate to the branch. 

EHS Managers are responsible for understanding all federal, state, 
and local regulatory issues pertaining to maintaining branch 
compliance with the control of emissions. EHS Managers conduct 
routine inspections and training to ensure branch compliance with 
Subparts BB and CC compliance. 

Means the mass-weighted average volatile organic concentration of 
a hazardous waste as determined in accordance with the 
requirements of 40 CFR 265.1084. 



Procedure for Compliance with RCRA SUbparts BS 

Closed-vent 
system 

Closure device 

Connector 

Equipment 

In heavy liquid 
service 

In light liquid 
service 

Level 1 
Container 

Level 2 
Container 

Level 3 
Container 

Malfunction 

Ie
 Maximum 
Organic Vapor 
Pressure 

A system that is not open to the atmosphere and that is composed 
of piping, connections, and necessary, flow-inducing devices that 
transport gas or vapor from a piece or pieces of equipment to a 
control device. 

Means a cap, hatch, lid, plug, seal, valve, or other type of fittings 
that blocks an opening in a cover such that when the device is
 

. secured in the closed position it prevents or reduces air pollutant
 
emissions to the atmosphere (Example: a hinged access lid or
 
hatch) 

Any flanged, screwed, welded, or other joined fittings used to 
connect two pipelines or a pipeline and a piece of equipment. For 
the purposes of reporting and recordkeeping, connector means 
flanged fittings that are not covered by insulation or other materials 
that prevent location of the fittings. 

Each valve, pump, compressor, pressure relief device, sampling 
connection system, opened-ended valve or line, or flange, or any 
control devices or systems required by Subpart BB. 

Means that the piece of equipment is not in gas/vapor service or in 
light liquid service (Example: mineral spirits is a heavy liquid) 

Means that the piece of equipment containers or contacts a waste 
stream where the vapor pressure of one or more of the components 
in the stream is greater than 0.3 kilopascals (kPa) at 20°C, the total 
concentration of the pure components having a vapor pressure 
greater than 0.3 kPa at 20°C is equal to or greater than 20 percent 
by weight and the fluid is a liquid at operating conditions (Example: 
paint thinner is a light liquid) 

S 122 gallons, Storage of any hazardous; no waste stabilization or 

>122 gallons, "Not in light material service" (See Subpart BB section 
of this BOG for Light Material Service definition); no waste 
stabilization 

>122 gallons, "In light material service," no waste stabilization 

>26.4 gallons, Stabilization of hazardous waste 

Means any sudden, infrequent, and not reasonably preventable 
failure of air pollution control equipment, process equipment, or a 
process to operate in a normal or unusual manner. Note: Failures 
that are caused in part by poor maintenance or careless operation 
are not malfunctions. 

Means the sum of the individual organic constituent partial pressure 
exerted by the material contained in a tank, at the maximum vapor 
pressure-causing conditions (Le., temperature, agitation, pH effects 
of combining wastes, etc.) reasonably expected to occur in the tank. 

BOG# 20'12 1/20/05 
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Procedure for Compliance with RCRA SUbparts SS and CC 

Open-ended 
valve or line 

Any valve, except pressure relief valves, have one side of the valve 
seat in contact with the process fluid and one side open to the 
atmosphere, either directly or through open piping. 

Point of waste 
origination 

(1) When the facility owner or operator is the generator of the 
hazardous waste, point of waste origination means the point where 
a solid waste is produced by a system, process, or waste 
management unit is determined to be a hazardous waste as defined 
by 40 CFR Part 261. 

(2) When the facility owner and operator is not the generator of the 
hazardous waste, point of the waste origination means the point 
where the owner or operator accepts delivery or takes possession of 
the hazardous waste. 

Attachments: 

Subpart BB Example daily Subpart BB Inspection Form
 
Inspection Form
 
(Attachment A)
 

Subpart BB Leak Example Leak Detection and Repair Form
 
Detection and
 
Repair Form
 
(Attachment B)
 

Subpart CC Daily Example Branch Daily Inspection Form (tanks and containers)
 
Inspection Form
 
(Attachment C)
 

SubpartCC Example Subpart CC Annual Tank Inspection (including difficult
 
Annual Tank SUbpart BB tagged fittings at tops of tanks).
 
Inspection
 
(Attachment D)
 

Overview: 

Procedures for compliance with both Subparts BB and CC are covered in the BOG. 

Standards have been promulgated limiting organic emissions resulting from equipment 
leaks at new and existing hazardous waste treatment, storage and disposal facilities 
(TSDFs) requiring RCRA permit under RCRA Subtitle C. 

These emission standards, set forth under 40 CFR Parts 264 and 265, Subpart BB applyt 

to any "leaks" from valves, pumps, compressors, pressure relief devices, sampling 
connection systems, flanges or other pipe connectors, control devices, and open-ended 
valves or lines that may result in organic emissions. Controls for these sources are 

BOG# 30f4 1/20/05 



Procedure for Compliance with RCRA SUbparts BS 

required at TSDFs where the equipment contains or comes in contact with hazardous 
waste streams with 10 percent or greater organics content (by weight). 

Subpart CC regulations require owners and operators of tanks, container, surface
 
impoundments, and miscellaneous units to limit VOC emissions from these units by
 
providing covers and emission control devices.
 

Tanks Subject to SUbpart CC: Any tank that is used to store or treat hazardous waste 
with a VO concentration 100 ppmw or greater. 

Containers Subject to Subpart CC: Containers with design volume of greater than 0.1 m3 

(about 26 gallons) that are used to store or treat hazardous waste with a VO concentration 
100 ppmw or greater. 

Generators storing hazardous waste in containers and in tanks for up to 90 days are also 
subject to the Subpart CC regulations. Satellite accumulation drums of less than 55 gallons 
are not subject to Subpart CC. 

Procedures: 

Subpart BB 

•	 Each piece of equipment in waste service, such as pumps, valves, flanges (includes 
flanges located at either end of a valve), compressors, other connectors (any threaded 
fitting), open-ended lines, and flanged manway covers must be marked (tagged) such 
that they are easily distinguished from other pieces of equipment (numbered). 

•	 Each open-ended valve or line must be equipped with a cap, blind flange, plug, or a 
second valve which seals the open end at all times except when hazardous waste flows 
thorough the open-ended valve or line. Note: Any cover to an open-ended valve must 
be marked (tagged/number). 

•	 Drawings to show location of each piece of equipment and corresponding tag/number 
must be current and maintained in the EHS file. Note: Notify EHS Manager if tags or 
equipment are added or removed. 

.•	 List numbers for valves (threaded fittings) that are designated as unsafe-to monitor or 
difficult-to-monitor. Provide an explanation of why these threaded fittings are unsafe or 
difficult to monitor on a daily basis and when they are inspected. (Example: Tagged 
equipment on top of vertical tank(s) is inspected annually in conjunction with the 
Subpart CC inspection. See Subpart CC section of this BOG) 

•	 Each tagged piece of equipment must be visually inspected during daily inspections. If 
a leak is noticed, it must be noted on the daily inspection log for that day (See 
Attachment A). 

•	 If pieces of equipment are found to be leaking: 

1. Note the leaking equipment on the daily inspection form (circle "N" and note the tag 
number at the bottom of the inspection sheet) 

2. Tag the leaking equipment with a weather proof tag. 

BOG #	 40'12 1120105
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3. Complete the Leak Detection and Repair form with the required information (See 
Attachment B). Record the status of repairs on this form. 

4. The first attempt to repair the leak must be done in 5 calendar days from the time the 
leak was noted on the daily inspection sheet. 

5. The leak must be repaired with 15 calendar days of detecting a leak or the 
equipment must be taken out of service. Note: Contact BGM and EHS Manager if it 
appears that repairs cannot be made within the 15 days. 

6. If repairs are not made within 15 calendar days or taken out of service, the EHS 
Manager must submit a semi-annual report to the Regional Administrator describing the 
situation. 

7.	 Remove the weatherproof tag when repairs are finished. 

8. All activities to repair a leak must be recorded on a Leak Detection and Repair form 
(See Attachment C). 

•	 The actual vapor pressure must be maintained in the operating record (EHS 999 file 
cabinet) to show that the equipment is in heavy liquid service. Note: EHS Manager will 
make sure this information is current, in the EHS 9991i1e, and available for inspection. 

Subpart CC 

•	 The facility operating record must identify all hazardous waste storage tanks for Subpart 
CC compliance (including 90 day tanks), drum storage areas and transfer operations, 
such as drum emptying and truck stations, as applicable units. _ 
Note: This information can be found in Part B Permit Application, but must be in EHS 
999 file and available for inspection 

•	 Hazardous waste storage tanks must be classified as Level 1 or Level 2 tanks based on 
the above referenced definitions. 
Note: Most branch storage tanks are classified as Level 1 tanks. Therefore, the 
following procedures address Level 1 tanks. 

•	 Vapor pressure of the waste in the tank(s) must be available for inspection (see EHS 
999 files). 

•	 Tanks must be equipped with covers, and all cover openings are kept closed except 
when sampling, adding or removing waste materials. 
Note: 
--Due to SK policy which requires the use of 55-gallon drums for accumulation of 
site generated wastes, all satellite accumulation containers of return and fill/dock 
wastes are subject to this requirement. 
--In states that consider the drum washer(s) as Level 1 tanks, the drum washer(s) 
lid must be closed when drum washing operations are being conducted and 
when not in use if materials are present in the unit (exception being when wastes 
are being added or removed from the equipment), and be equipped with proper 
seals on the lid to control emissions. 
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•	 Annual inspections must be conducted on all tanks' covers and all tank openings, such 
as manhole covers, pressure relief devices, conservation vents and long bolted 
manways. (See Attachment D). 
Note: If visible holes or gaps are noted in the inspection: Repair documentation must 
indicate the first attempt at repair was performed within 5 days and repairs must be 
completed within 45 days of discovery unless repair cannot be conducted without 
emptying the tank or taking it out of service and no alternative tank capacity is available. 
In such instances, a tank must be repaired the next time it stops operation and the 
repair must be completed before placing the tank back into service (Note: see EHS 
Manager for additional guidance if repair cannot be completed within 45 days of 
detecting a leak. Some permits or other regulatory requirements may not allow the 
continued operation of a tank beyond 45 days after discovering a defect. Severe leaks 
will require immediate action and may require the tank to be removed from service 
immediately, and repair certified by an independent Professional Engineer). 

•	 An inspection of the top of the tank(s) must be conducted annually. The findings must 
be documented. (See Attachment D for example Subpart CC Annual and Difficult to 
Access Equipment Inspection Log) 

Branches with vertical waste tank(s): Due to the difficult location of the Subpart BB 
tags for the threaded fittings at the top of these tank(s), daily inspection of these fittings 
is not possible. Therefore, in conjunction with the annual Subpart CC inspection, these 
tagged fittings will be inspected. The documentation of the Subpart CC annual tank 
inspection will also reference the tag numbers for the fittings located at the top of the 
tank and whether leaks were noted or not. (See Subpart BB section of this BOG and 
Attachment D for example of Subpart CC Annual Tank and Difficult to Access 
Equipment Inspection Log) 
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A ITACHMENT A - Example Subpart SS Inspection Form 

., ...;:. 
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Procedure for Compliance with RCRA SUbparts BS 

ATTACHMENT B - Example Subpart BB Leak Detection and Repair Form 

LEAK OETECTrON AND UPAIR RECORO 

BRANCH# _EOtJ'IPmtNT I.O. #
DESCRIPTIOl'f ~__ 

TANK SYSTEM. 

INSPBCTOR I S
 
SIGNATURE
 

HOW WAS POTENTIAL OR AcTUAL
 
LEAK DETECTED? __~=~ _ 

DESClUBE 'rIfB PO'l'EN'I'IAL OR
ACTUAL LEAK: ~ 

IN5TRtlMJ:lNT MONITORING WITHIN'
 
FIVE DAYS
 

(1. ) Rl:tStILTS, _ 

REPA:rR AT'l'EHP'l'
KBTKOO ~_ 

(2.) RESULTS _ 

REPAIR A'rTEMP'l' 
ME'r.aOD

(3.) RESULTS-------~ 

DATE OF SUCCESSFUL REPA!R 
(must, be completed w/in 15 days) 

METHOD 
(4.) RESOL'1'S-,------ 

FOLLOWUP MOnTHLY MONITORING FOR VALVES 

(5.) RESULTS ~ 

(6.) RESULTS _ 

(RE,FERENCE NUMBER - SEE ABOVE) 
(1). (2) (3) (4) (5) (6)
 

INSTRUMENT # I OpERATOR

CALIBRATION
 
SACKGROUNt> 1UlAOING
 
R'DD!BG AT EQtJI~ 

LEAK D'B'I'EC'I'ED? 

ATTACH ANY OOetlMENTA'l'ION PREPARED BY THE CONSULTANT 
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ATTACHMENT C - Example Subpart CC Daily Inspection Form Page 1 of 3 
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ATTACHMENT C - Example Subpart CC Daily Inspection Form Page 2 of 3 
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ATTACHMENT C - Example Subpart CC Daily Inspection Form Page 3 of 3 
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