
 
 

N60200.AR.000547
NAS CECIL FIELD, FL

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TECHNICAL MEMORANDUM SUPPLEMENT FOR FREE PRODUCT REMOVAL AT NORTH
FUEL FARM AREA NAS CECIL FIELD FL

1/23/1995
ABB ENVIRONMENTAL SERVICES INC



MEMORANDUM 

TO: Bryan Kizer 

FROM: John Kaiser, Task Order Manager 
Mike Dunaway P.E., P.G. 
Celora Jackson 

January 23, 1995 

SUBJECT: North Fuel Farra, Cecil Field 

BACKGROUND 

On December 8, 1994, a joint meeting including ABB Environmental Services, Inc. 
(ABB-ES), Bechtel Environmental Inc. (BEI), and the Base Closure Team (BCT) was 
conducted at Cecil Field. On that morning, ABB-ES, BEI, Groundwater Technology, 
Inc. (GTI) subcontractor to BEI, and Cecil Field personnel met to discuss the 
Technical Memorandum being presented and discussed later that day in the joint 
meeting. The Technical Memorandum addressed the first part of the Phase 1 
approach to implementing remedia1 actions for cleanup of contamination at the 
North Fuel Farm (NFF), Naval Air Station (NAS), Cecil Field, Jacksonville, 
Florida. The final Phase willbe the complete remediation of the North Fuel Farm 
area. 

The Technical Memorandum submitted on December 8, 1994, fulfilled partial 
requirements of the Phase 1, Remedia1 Action Initiatives. It is the task of ABB- 
ES to develop a Technical Memorandum that will address the complete concerns of 
the Phase 1, Remedia1 Action Initiatives. This Technical Memorandumwill address 
free product removal from the NFF and associated areas. The remedia1 action 
objective of this memorandum is to remove the free product from the aquifer to 
the extent practicable in accordance with Chapter 62-770.300(3), Florida 
Administrative Code (FAC). 

During the 1991 and 1992 contamination assessment, free product was measured in 
seven of the twenty-six shallow monitoring Wells installed at the site. Apparent 
thickness of free product in the monitoring Wells measured during 1991 and 1992, 
was from 0.02-foot to 6.00-feet. 

The apparent thickness of free product contained in each monitoring well was 
calculated by subtracting the depth to free product from the depth to 
groundwater. Apparent free product thickness in the monitoring Wells measured 
in March 1994, was from 0.22-foot to 5.03-feet. A generalized contour map of 
apparent free product thickness based on measurements collected March 1994, is 
presented in Figure 1. 

The apparent thickness of free product measured in the monitoring Wells is 
affected by the seasonal rains that cause the groundwater table to fluctuate in 
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. a range from 1 to 4 feet. The average groundwater elevation below the tank mound 
is from 77 to 78 feet mean sea level. A mounding effect in the groundwater below 
the tank farm induces migration of free product down the tank mound, radially in 
the west and South directions. 

However, the empirical relationship that exists to convert the apparent thickness 
of free product measured in the monitoring Wells to the true thickness of free 
product present in the subsurface formation, is typically one fourth of the 
apparent thickness of free productmeasured. Abaildown test conducted by ABB-ES 
has determined that for this site the factor for converting apparent thickness 
of free product to true thickness of free product is one third. 

Volume estimates of free product in the subsurface based on apparent thickness 
must also account for the porosity (or pore space) of the subsurface and the 
fraction of pore space that is occupied by free product (or percent saturation). 
Further, the volume of total recoverable free product is a fraction of the 
calculated volume. Free product adsorbed to soil may not be recovered by 
collection of free product floating on groundwater. 

Based on the approximate extent of the free product plume, the estimated maximum 
volume of free product present is 87,000-gallons. This quantity is based on the 
apparent thickness of free product at the site. Since these calculations are al1 
estimates, the actual conditions will be determined in the field. The free 
product volume calculations are included in Attachment A. 
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Product Recovery 

The overa11 performance objective of the product recovery system is to remove the 
largest volume of free product at the North Fuel Farm in the shortest period of 
time. To achieve this objective, a minimum system design is recommended that can 
be augmented at a later date to improve system performance, if desired by the 
Navy, 

Recovery Rationale - Technology Selection 

The horizontal extent of the free product plume shown in Figure 1, indicates 
migration of free product down the tank mound, radially in the west and South 
directions. The tank mound free product extentwillbe addressed separately from 
the free product that has migrated down the mound and on the other side of the 
fence. 

The following alternatives were considered for free product recovery in the tank 
area. They are described briefly with pros and cons in Table 1. 

. Bioslurping 

. Wells and skirnmer pumps 

. Perimeter collection system 

. Horizontal recovery Wells 
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. . 

Technology 

Table 1 
Screening Alternatives 

Desqiption Pros Cons 

Bioslurping Vacuum enhanced free l Subsurface obstruction l Recovery Wells would 

product recovery -- a suction would be limited to be needed to cover the 

tube is dìpped into a well, extraction Wells only aerial extent 

where it skims off free product l Combines two l Low water table could 

floating on the water table remediatíon technologies: creare problems for 

Bioventing and Free vacuum lift 

Because the primary mode of product recovery 

recovery is based on an air l Only one system is 

suction, bioventing is expected necessary for product 

and modifications for soìl removal 

vapor extraction can be made l Exìstíng Wells could be 

if necessary utilized for product 

recovery 

Skimmer Pumps Product-only pumps are l Subsurface obstruction l Separate pump will be 

installed within Wells to would be limited to necessary in each well 
recover free product only extraction wells only which could require more 

l Pumps will only be in O&M 

operation while product is l Recovery Wells would 

present be needed to cover the 

aerial extent 
l Small dìameter of 

existing Wells limits choice 

of pumps 

Perimeter 

Collection 

System 

Subsurface drainage network l Gravity flow will l Extensive piping 
utilizing gravity flow to collect centralize recovery at network WIII be required at 

product saturated water at the perimeter location depths up to 20’ bls 

perimeter ‘0 Water and product 

would be recovered 
simultaneously 

l Obstructions could be 

met in the subsurface 

l Tanks will limit 

accessíbility for areas 

beneath the tanks 

Horizontal 

Recovery Wells 
Horizontal recovery Wells 

would be installed at the 
groundwater free product 

interface 

l Area of influente would 

be maximized per well if 
the interface were met 

l Subsurface obstructions 

make drilling horizontally 
risky 

l Interface may vary 

causing the recovery 

Free product and groundwater 

would be extracted either by 

pumping or vacuuming 

system to be inoperable at 

times 

l Uncertainty for 
recoveries are inherent due 

to the use of vertical 

rather than horizontal 

conductívitíes - low 

recovery rates may be 

encountered 

l Entry angle for drilling 

would require an entry 
close to 200’ from the 

tank area 
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The recommended product recovery system consists of utilizing the bioslurping 
technology in three existíng monitoring Wells and installation of seven push- 
probe observatíon Wells. These observatíon well locatíons have been presented 
in Figure 1. The actual locatíon of these Wells willbe determíned in the field. 
Only free product floating on groundwater within the monitoring Wells should be 
collected wíth thís system. To the extent possible, groundwater should not be 
extracted or collected duríng product recovery. 

The bioslurping technology combines bioventing and free product recovery. The 
utilization of a vacuum system to enhanced free product recovery, also íncreases 
the hydraulic gradient and aquifer transmissivity which enhances fluid recovery 
in the Wells. Wíth bioslurping, unlike conventional product recovery using 
skimmer pumps, there is no cone of depression and associated oil smear zone. 
Once ínstalled, the flexíbilíty exísts to modify the bioslurping system to treat 
deeper soíl and groundwater. Once the free product has been removed from the 
monítoring Wells, it will then flow by gravity into an air-líquid separation 
system then flow into an oil-water separation system. The recovered free product 
will be stored onsite until ít is either sent offsite for dísposal or recycled 
at the dírection of facílíty personnel. Groundwater ís not anticipated ín the 
collection process however, any groundwater collected in the separation process 
wíll be direct díscharged to the sanitary sewer for treatment at the POTW. A 
schematic of the bioslurping system is shown on Figure 2. 

The observation Wells are reconunended in the vicinity of the monitoring Wells 
used for bioslurping. These Wells are to be used to monitor the effectiveness 
of the recovery system, i.e., to measure the radius of influente created by the 
bioslurping system. 

The free product as defined west of the tank mound, wíll be recovered duríng the 
Phase 1, excessively contamínated soíl removal. As described in the Technical 
Memorandum, dated December 7, 1994, severa1 sumps will run north and below the 
excavation area. The sumps will act to intercept and collect free product that 
may migrate from the free product plume under the fuel farm towards the 
excavatíon area. The interceptar drain for groundwater only and sumps wíll 
actually act as a containment system for further migration of free product in the 
West-South direction. It is not anticipated that large volumes of free product 
wíll drain ínto the sumps, however, the free product that is collected in the 
sumps wíll be removed on a regular basis. The free product wíll be pumped into 
the storage tanks set up onsite for disposal or recycling. 

Groundwater depression is often implemented in conjunction with product recovery 
to induce a cone of depression into which free productmay drain. However, based 
on the guidance listed below, groundwater depression is not being considered. 

. As stated in Chapter 62-770.300(2), FAC, free product recovery which 
requires dewatering or groundwater extraction which causes 
groundwater table depression is prohibited unless approval by the 
Florida Department of Environmental Protectíon (FDEP) as an 
alternate procedure. 
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System Monitoring and Modifications 

A monitoring program is designed to evaluate the performance, progress, and 
effectiveness of the system installed and to identify possible methods of 
improving the performance. 

It is anticipated that the recovery system shall be effective in removing the 
majority of the floating free product at the North Fuel Farm. After the 
implementation and evaluation of the product recovery system, the Navy may desire 
a more aggressive approach to remove.any remaining free product, such as thin 
layers or sheens. 

Additionally, the product thickness, amounts of product recovered, and radius of 
influente measured in the observation Wells will be recorded during each visit. 

Additional Work 

The RAC Contractor will also be responsib le for the inspection and cleaning of 
five (5) of the aboveground fuel storage tanks. The tanks will be clean and 
inspected in accordance with the workplan submitted by Enterprise. 
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FREE PRODUCT VOLUME CALCULATION 
North Fuel Farm, NAS Cecil Field 

C 

The estimated thickness and extent of product at the North Fuel Farm is 
illustrated on Figure 1. Free product was detected in Wells MW-15, 16, and 17 
at apparent thicknesses varying from 0.42 foot to 5.03 feet. The volume of free 
product saturated soil has been estimated in the table below using the average 
end area method. 

ncrementa 
Thickness (f?) 

The porosity of the soil is estimated to be 0.25. 
product is estimated to be: 

Therefore, the volume of free 

139,175ft' x 0.25 porosity= 34,795ft 3 = 260,260 gallons ofproduct. 

Based upon baildown test results, converting apparent thickness of free product 
ta true thickness of free product: 

260,260 gallonsofproduct + 3 =87,000 gallons. 
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North Fuel Farm, NAS Cecil Field 

The estimated thickness and extent of product at the North Fuel Farm is 
illustrated on Figure 1. Free product was detected in wells MW-ls, 16, and 17 
at apparent thicknesses varying from 0.42 foot to 5.03 feet. The volume of free 
product saturated soil has been estimated in the table below using the average 
end area method. 
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The porosity of the soil is estimated to be 0.25. Therefore, the volume of free 
product is estimated to be: 

139,175ft 3 x 0.25 porosity = 34,795ft 3 260,260 gallons of product. 

Based upon baildown test results, converting apparent thickness of free product 
to true thickness of free product: 

260,260 gallonsof product 3 = 87,000 gallons. 
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MEMORANDUM 

TO: Bryan Kizer 

FROM: John Kaiser, Task Order Manager 
Mike Dunaway P.E., P.G. 
Celora Jackson 

DATE: December 7, 1994 

SUBJECT: North Fuel Farm, Cecil Field 

BACKGROUND 

On November 9, 1994, a joint meeting including ABB EnvironmentalServices Inc. 
(ABB-ES), Bechtel, Southern Division, and Cecil Field personnelwas conducted at 
Cecil Field. During this meeting we were informed that a new unloading truck 
stand is being planned at the North Fuel Farm. The truck stand construction area 
is proposed in the vicinity of the excessively contaminated soil. Itwas further 
determined in this meeting that ABB-ES would put together a memorandum thatwould 
outline the facts, criteria and recommendations to be implemented for the 
excavation of contaminated soil, prior to the construction of the truck unloading 
stand. 

In 1991, ABB-ES conducted a Contaminatíon Assessment (CA) to characteríze and 
assess the vertical and horizontal extent of contamínation at the NFF. Thírty- 
seven soílboríngs, 26 shallow monítoring Wells, and 4 deep monitoríng Wells were 
installed at the síte. 

During this assessment, free product was díscovered ín seven of the monitoríng 
Wells. Free product mígration ís down the tank mound, radially ín the west and 
South dírectíons. Therefore, precautions must be taken to ensure that free 
product does not mígrate ínto the excavated areas. 

Excessively contaminated soil was detected ín the area between the tank farm and 
"A" Avehue at depths rangíng from 0 to 4.5 feet below land surface (bls). 
Excessively contaminated soil in the area of the new truck unloading stand will 
be removed before construction begins. During the CA groundwater'beneath the 
site was encountered at a depth of between 2 to 4 feet bls ín the upper part of 
the aquifer. Seasonal raíns have raised the groundwater, in the areas of 
concern, to be encountered at depths of 1 foot to 1.5 feet bls. 
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Mike Dunaway P,E" P.G. 
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North Fuel Farm, Cecil Field 

On November 9, 1994, a joint meeting including ABB Environmental -Services Inc. 
(ABB-ES), Bechtel, Southern Division, and Cecil Field personnel was conducted at 
Cecil Field, During this meeting we were informed that a new unloading truck 
stand is being planned at the North Fuel Farm. The truck stand construction area 
is proposed in the vicinity of the excessively contaminated soil. It was further 
determined in this meeting that ABB-ES would put together a memorandum that would 
outline the facts, criteria and recommendations to be implemented for the 
excavation of contaminated soil, prior to the construction of the truck unloading 
stand. 

In 1991, ABB-ES conducted a Contamination Assessment (GA) to characterize and 
assess the vertical and horizontal extent of contamination at the NFF. Thirty
seven soil borings, 26 shallow monitoring wells, and 4 deep monitoring wells were 
installed at the site. 

During this assessment, free product was discovered in seven of the monitoring 
wells. Free product migration is down the tank mound, radially in the west and 
south directions, Therefore, precautions must be taken to ensure that free 
product does not migrate into the excavated areas. 

Excessively contaminated soil was detected in the area between the tank farm and 
"A" Aveh.ue at depths ranging from 0 to 4,5 feet below land surface (bls). 
Excessively contaminated soil in the area of the new truck unloading stand will 
be removed before construction begins. During the CA groundwater'beneath the 
site was encountered at a depth of between 2 to 4 feet bls in the upper part of 
the aquifer. Seasonal rains have raised the groundwater, in the areas of 
concern, to be encountered at depths of 1 foot to 1.5 feet bls. 
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TECHNOLOGIES 

Abandonment 

The extent of excessively contaminated soil, in the vicinity of the proposed 
truck unloading facility, will need to be excavated prior to construction of the 
truck stand. A sewer system, a six inch fuel line, an eight inch fuel line and 
severa1 monitoring Wells are known to exist in the vicinity of the proposed 
excavation area. Each of these features as well as any unknown utilities 
encountered, will be located and abandoned prior to commencement of excavation 
activities. The monitoring Wells located ín the proposed excavation area shall 
be properly abandoned in accordance with applicable state and local government 
requirenients. 

The six- and eight-inch fuel distribution lines in the vicinity of the proposed 
excavation area shall be properly abandoned in accordance with applicable state 
and local government requirements. The principal regulatory requirement for 
Underground Storage Tank Systems in Florida is Chapter 62-761, Florida 
Administrative Code (FAC). 

. 

The sewer system located in the vicinity of the proposed excavation area shall 
be properly abandoned in accordance with applicable state and local government 
requirements and with the County Health Department requirements. 

SOIL REMEDIAL ACTIONS. The physical values measured or estimated for soil 
characteristics used as the basis of the phase 1 soil remedia1 actions are 
summarized in Table 1. Ranges of values are provided when appropriate. Table 
2 summarizes the phase 1 soil remedia1 actions performance criteria. 

Regulatory Standards. The principal regulatory requirements for thermal 
treatment of petroleum hydrocarbon contaminated soils in Florida are specified 
in Chapter 62-775, FAC. A copy of Chapter 62-775, FAC, has been provided ín 
Attachment A. 

Soil Excavation Excessively contaminated soil inthe area of the new truck stand 
and in the areas identified during the CA will be excavated. The areas of 
excavationpresentedin Figure lare approximately 53,000 square feet. Personnel 
will etiavate contaminated soil horizontally to the circumference where 
contaminant concentrations are below the cleanup criteria as shown onthe figure. 
The vertical extent of excavation willbe a seasonal low water depth of five feet 
bls. Approximately 11,028 cubic yards (15,439 tons) of soil require excavation 
and treatment. A 12% swell factor has been applied to the estimated volume of 
soil to be excavated. 

Stormwater runon and runoff controls should be implemented to prevent off-site 
migration of sediment or contarninated stormwater during site activities. 
Disturbed areas around the excavation will be maintained to direct runoff into 
the excavation. Silt fences and other erosion control methods will be used as 
necessary to prevent discharges of sediment from the site. Other methods may 
include sandbagging, baled hay or straw dams, or berms. Dust control should also 
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summarized in Table 1. Ranges of values are provided when appropriate. Table 
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in Chapter 62-775, FAC. A copy of Chapter 62-775, FAC, has been provided in 
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will e~avate contaminated soil horizontally to the circumference where 
contaminant concentrations are below the cleanup criteria as shown on the figure. 
·The vertical extent of excavation will be a seasonal low water depth of five feet 
bls. Approximately 11,028 cubic yards (15,439 tons) of soil require excavation 
and treatment. A 12% swell factor has been applied to the estimated volume of 
soil to be excavated. 

Stormwater runon and runoff controls should be implemented to prevent off-site 
migration of sediment or contaminated stormwater during site activities. 
Disturbed areas around the excavation will be maintained to direct runoff into 
the excavation. Silt fences and other erosion control methods will be used as 
necessary to prevent discharges of sediment from the site. Other methods may 
include sandbagging, baled hay or straw dams, or berms. Dust control should also 
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Table 1 
Basis of Remedial Action for Soil 

Technical Memorandum 
North Fuel Farm 
NAS Cecil Field 

Jacksonville, Florida 

Parameter 
Estimated 

Value 
I 

Soil type 

Soil debris (> 2 inches), percent 
by volume’ 

Soil moisture content, percent 

Fine sand 

51 

20 to 25 

I Soil porosit# 0.25 

I 
Soil specific gravity 1.52 to 2.63 - 

Soil (freld screening), ppm 

Soil TRPH (certified laboratory’), 

w/kg 

<l to >1,000’ 

9 to 5,000 

Soil PAH (certified laboratory), 

wm 

0.2 to 33 

Soil VOG, (certified laboratory), 

twm 

Depth of excavation. feet 

Soil contaminated volume, yd’ ll ,026 

’ Small volume of debris (e.g., roots, rock, concrete, metal, and wood; less than 1 
percent by volume). 

’ Porosity is estimated from typical observed values at NAS Cecil Field. 
’ Field screening method (organic vapor analyzer) outside linear range above 

approximately 5,006 parts per million (ppm). 
’ U.S. Environmental Protectìon Agency Method 418.1. 

Notes: TRPH = total recoverable petroleum hydrocarbon. 
mg/kg = milligrams per kilogram. 
PAH = total polynuclear aromatic hydrocarbons. . 
ppm = patts per millíon. 
VOC = volatile organìc compounds. 
bis = below land sudace. 
yda = cubic yards. 
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Table 1 
Basis of Remedial Action for Soil 

Technical Memorandum 
North Fuel Farm 
NAS Cecil Field 

Jacksonville. Florida 

Parameter 
Estimated 

Value 

Soil type Fine sand 

Soil debris (> 2 inches). percent s 1 
by volume' 

Soil moisture content. percent 20 to 25 

Soil porosity2 0.25 

Soil specific gravity 1.52 to 2.63 -

Soil (field screening). ppm <1 to >1;0003 

Soil TRPH (certified laborator/). 9 to 5,000 
mg/kg 

Soil PAH (certified laboratory). 0.2 to 33 
ppm 

Soil VaG, (certified laboratory). 0.0053 to 5.3 
ppm 

Depth of excavation. feet to 5 feet bls 

Soil contaminated volume, yd3 11,028 

, Small volume of debris (e.g .• roots, rock, concrete, metal, and wood; Jess than 1 
percent by volume). 

2 Porosity is estimated from typical observed values at NAS CeCil Field. 
3 Field screening method (organic vapor analyzer) outside linear range above 

approximately 5.000 parts per million (ppm). 
• U.S. Environmental Protection Agency Method 418.1. 

Notes: TRPH = total recoverable petroleum hydrocarbon. 
mg/kg = milligrams per kilogram. 
PAH = total polynuclear aromatic hydrocarbons. 
ppm = parts per million. 
vac = volatile organic compounds. 
bls = below land surface. 
ydl = cubic yards. 
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Table 2 
Remedial Action Performance Criteria Summary 

Technical Memorandum 
North Fuel Farm 
NAS Cecil Field 

Jacksonville, Florida 

Parameter’ Test Method 

Soil TRPH, mg/kg 418.1/3540/9073 

Soil PAH, mg/kg 8100, 8250, 8270, or 
8310 

Soil VOH, j/g jkg 5030/8010 or 
5030/8021 

Air particulate emissions, gr/dscf 

Destruction removal efficíency, percent 

Criterion 

s 50 

$5 

s 50 

s 0.08 - 

> 99.99 

Soil compaction and grading 
ASTM D1557 

2 85 percent 
Proctor’ and 
local grades 

’ Observed average ìnorganic wncentratìons are within acceptable regulatory criteria; 
however, performance monitoring should verìfy this in accordance with Chapter 
17-i75, Florida Administrative Code. 

’ Ameritan Society for Testing and Materials D1557 or approved equivalent. 

Notes: TRPH = total recoverable petroleum hydrocarbon. 
mg/kg = milligram per kilogram. 
PAH = total polynuclear aromatic hydrocarbons. 
VOH = volatile organic halocarbons. 
&kg = microgram per kilogram. 

l gr/dscf = grains per dry standard cubic meter. 
ASTM = Ameritan Society for Testing and Materials. 
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Table 2 
Remedial Action Performance Criteria Summary 

Parameter' 

Soil TRPH, mg/kg 

Soil PAH, mg/kg 

Soil VOH, pg/kg 

Technical Memorandum 
North Fuel Farm 
NAS Cecil Freid 

Jacksonville, Florida 

Test Method 

418.1/3540/9073 

8100, 8250, 8270, or 
8310 

5030/8010 or 
5030/8021 

/'Jr particulate emissions, gr /dscf 

Destruction removal efficiency, percent 

Soil compaction and grading 
ASTM 01557 

Criterion 

s 50 

s5 

s 50 

s 0.08 

> 99.99 

2: 85 percent 
Proctor2 and 
local arades 

-

, Observed average inorganic concentrations are within acceptable regulatory criteria; 
however, performance monitoring should verify this in accordance with Chapter 
17-775, Florida Administrative Code. 

2 American Society for Testing and Materials 01557 or approved equivalent. 

Notes: TRPH = total recoverable petroleum hydrocarbon. 
mg/kg = milligram per kilogram. 
PAH = total polynuclear aromatic hydrocarbons. 
VOH = volatile organic halocarbons. 
pg/kg = microgram per kilogram. 
gr/dscf = grains per dry standard cubic meter. 
ASTM = American Society for TestinQ and Materials. 
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-. 
be implementedto prevent fugitive emissions during excavation and soilhandling. 
Description of pollution control measures will be required in the contractor 
submittals. 

The soil is classified as poorly graded sands (SP) to silty sands (SM) based on 
the Unified Soil Classification System (USCS). The contractor will slope the 
sides or shore the excavation in accordance with applicable standards to prevent 
unstable conditions during excavation that could pose hazards to personnel or 
surrounding structures and pavements. 

Benchmarks, existing structures, fences, sidewalks, roadways, and other cultural 
features identified by the NTR to remain shall be protected from excavation 
equipment. If excavated soil is stockpiled prior to treatment, it willbe placed 
on an impermeable barrier installed to allow drainage of stormwater runoff to the 
excavation area or otherwise contained for proper disposal. The contaminated 
soil stockpile will be covered as necessary to prevent infiltration of rain 
water. Stockpiling for an extended period of time is discouraged. Due to the 
abbreviated time period for remedia1 action, soils will be treated directly 
following excavationwithoutstockpiling whenpossible. If treatment is provided 
offsite, stockpiling for more than 30 days willbe allowed provided the stockpile 
containment and cover are properly maintained. 

A decontamination area will be constructed for equipment and vehicles. Trucks 
loaded with contaminated soil will be decontaminated before they leave the site 
to prevent the spread of contaminated soil to other parts of the base. The 
decontamination area will include containment of al1 rinse water. Rinse water 
will be collected and treated in the water treatment process provided for the 
dewatering system. 

Quality Assurance/Quality Control (QA/QC) procedures should be followed in al1 
types of sampling and analysis (i.e., process monitoring as well as verification 
sampling). An appropriate number of QA/QC samples such as field duplicates, 
field blanks, and rinsate blanks should be collected to verify the precision and 
accuracy of sample analyses. Analyses will be conducted by a FDEP certified 
laboratory. Field sampling and analytical methods will be described in the 
approved Comprehensive Quality Assurance Project Plan submitted by the 
contractor. 

Soil Treatment Thermal treatment of the soil will consist of a counter flow 
rotary Eurnace equipped with an afterburner (e.g., thermal oxidizer) for off-gas 
treatment, unless specified otherwise by the contractor and approved by the NTR. 
A process flow diagram for a typical thermal treatment unit is presented in 
Figure 2. The thermal treatment unit will be appropriately permitted by FDEP. 
If possible usage of a mobile treatment facility on site would be desirable. 

Hazardous Materials. Fuels and other hazardous materials required to operate 
the treatment system will be managed in accordance with applicable standards to 
prevent spills, explosions, and fires. The contractor will be required to have 
adequate equipment and trained personnel onsite to respond to emergencies 
associated with their operations. Should an emergency occur that exceeds the 
contractor's capacity to respond, base emergency response services will 
intervene. Emergency prevention and response measures will be described in the 
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contractor submittals. 
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Soil Conditioning. Condition soil. as required, to remove objects greater than 
permitted by the selected thermal treatment system. This is typically 2 inches 
in size. The heterogeneity of the soil characteristics (e.g., organic content, 
moisture, and particle size) appears moderate. Some blending of soil to a 
consistent quality is expected and will be dependent on the actual treatment 
technology applied. 

Small amounts of debris may be encountered and preprocessing of soil will be 
necessary ta assure proper soil size. Contaminated debris that can not be 
treated to applicable performance criteria will be containerized, sampled, 
analyzed, labeled, and disposed offsite as hazardous waste, if applicable. 
Hazardous waste water managementwillbe described ín the contractor submittals. 

Pav Basis. The soil processing unit will be equipped with a weighbelt scale, 
or an approved equivalent soilweighing device, placed after debris screeningbut 
before the feed hopper to the rotary furnace. The principal unit price for 
treatment will be on a unit weight basis for raw, untreated soil. A lower, 
secondary unit price will be negotiated for retreating soil that was previously 
treated but did not attain the cleanup standards. Should blending of raw and 
previously treated soil be necessary, the unit price will be prorated based on 
the weight ratio of the mixture components. The contractor will describe 
procedures for accurate record-keeping of treated soil weights in their 
submittals. 

Process Rate. Treatment rates are expected to be approximately 25 tons per hour 
for a typical mobile system and would require roughly a minimum of 620 
operationalhours to treatthe estimated soilvolume. Actual treatment rates and 
treatment times will be a function of the thermal treatment system specified by 
the contractor and the encountered soil contamination concentrations, moisture 
content, blending requirements, density, and volume. Applying a factor of 125 
percent to address contingencies, 775 continuous operationalhours is used as an 
estimate of the time required to thermally treat the soil. This does not take 
into account coordination between soil excavation and placement, planned or 
unplanned maintenance, re-treatment of non-attaining soil, weather days, or 
administrative delays. Backfilling and site restoration may proceed independent 
of the treatment rate of the excavated soil. 

Operatifig Conditions. Actual operating conditions willbe dependent on the type 
of thermal treatment system proposed by the contractor. The contractor will be 
requiredto describe intheir submittals the process instrumentation and'controls 
for the specific thermal treatment system they recommend and its normal range of 
operations. Monitored process conditions, system interlocks, and alarm 
conditions will be described. Alarm conditions may include high and low 
temperatures, high andlow pressures, thermocouple failures, andmotor failures. 

Process parametersmonitoredduring operations (depending onthe selected system) 
may include: 

. contaminated soil feed rate (weight basis), 

. rotary furnace (dryer) vacuum, 

contractor submittals. 

Soil Conditioning. Condition soil. as required, to remove objects greater than 
permitted by the selected thermal treatment system. This is typically 2 inches 
in size. The heterogeneity of the soil characteristics (e.g., organic content, 
moisture, and particle size) appears moderate. Some blending of soil to a 
consistent quality is expected and will be dependent on the actual treatment 
technology applied. 

Small amounts of debris may be encountered and preprocessing of soil will be 
necessary to assure proper soil size. Contaminated debris that can not be 
treated to applicable performance criteria will be containerized, sampled, 
analyzed, labeled, and disposed offsite as hazardous waste, if applicable. 
Hazardous waste water management will be described in the contractor submittals. 

Pay Basis. The soil processing unit will be equipped with a weighbelt scale, 
or an approved equivalent soil weighing device, placed after debris screening but 
before the feed hopper to the rotary furnace. The principal unit price for 
treatment will be on a unit weight basis for raw, untreated soil. A lower, 
secondary unit price will be negotiated for retreating soil that was previously 
treated but did not attain the cleanup standards. Should blending of raw and 
previously treated soil be necessary, the unit price will be prorated based on 
the weight ratio of the mixture components. The contractor will describe 
procedures for accurate record-keeping of treated soil weights in their 
submittals. 

Process Rate. Treatment rates are expected to be approximately 25 tons per hour 
for a typical mobile system and would require roughly a minimum of 620 
operational hours to treat the estimated soil volume. Actual treatment rates and 
treatment times will be a function of the thermal treatment system specified by 
the contractor and the encountered soil contamination concentrations, moisture 
content, blending requirements, density, and volume. Applying a factor of 125 
percent to address contingencies, 775 continuous operational hours is used as an 
estimate of the time required to thermally treat the soil. This does not take 
into account coordination between soil excavation and placement, planned or 
unplanned maintenance, re-treatment of non-attaining soil, weather days, or 
administrative delays. Backfilling and site restoration may proceed independent 
of the treatment rate of the excavated soil. 

Operating Conditions. Actual operating conditions will be dependent on the type 
of thermal treatment system proposed by the contractor. The contractor will be 
required to describe in their submittals the process instrumentation and 'controls 
for the specific thermal treatment system they recommend and its normal range of 
operations. Monitored process conditions, system interlocks, and alarm 
conditions will be described. Alarm conditions may include high and low 
temperatures, high and low pressures, thermocouple failures, and motor failures. 

Process parameters monitored during operations (depending on the selected system) 
may include: 

contaminated soil feed rate (weight basis), 
rotary furnace (dryer) vacuum, 
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. baghouse pressure differential, 
. furnace (dryer) exit gas temperature, 
. furnace (dryer) exit soil temperature, 
. baghouse inlet temperature, 
. afterbumer (thermal oxidizer) exit gas temperature, and 
. stack gas carbon dioxide, carbon monoxide, oxygen, and hydrocarbon 

concentrations. 

Performance Monitoring. Monitoringwill include Continuous Emissions Monitoring 
(CEM) of stack gases to assure compliance with air permit requirements. CEMwill 
depend on the type of thermal treatment system and permit requirements. Grab 
samples of stack gases willbe periodically collected and analyzed to assure that 
combustion by-products are not emitted at levels exceeding permitted amounts. 
The Site Monitoring Plan prepared by the contractor will describe CEM and stack 
gas sampling and analysis. 

Processed soil sampling and analysis, as aminimum, will comply with Chapter 62- 
775.410, FAC. Florida Department of Environmental Protection (FDEP) guidance 
recommends a sample be collected for every 50 tons of treated soil-and composite 
for analysis of every 400 tons. Analytical parameters and cleanup standards are 
described in Chapter 62-775, FAC, and summarized in Table 2. 

Analytical results verifying cleanup standards are required prior to reuse or 
disposal of treated soil. Sampling and analysis will be described in the 
contractor's approved Site Monitoring Plan, Treated Soil Sampling and Analysis 
Plan, and Comprehensive Quality Assurance Project Plan. 

Residual Management. Residuals are expected to fa11 into one of the following 
categories: treated soil attaining cleanup criteria, baghouse fines attaining 
cleanup criteria, debris classified as solid waste, treated soil not attaining 
cleanup criteria, baghouse fines not attaining cleanup criteria, and petroleum 
hydrocarbon contaminated debris. 

Treated soil, baghouse fines, and some masonry debris, (e.g., concrete and 
bricks) may be placed in the abandoned borrow pit which is South of the pisto1 
range. The pisto1 range is located on 6th Street, off Perimeter Road. Baghouse 
fines may require wetting to prevent dust emissions during placement and/or 
storage. Solid wastes that are not suitable for storage in the borrow pit will 
be disposed offsite in an appropriate manner. 

Treated soil not attaining cleanup criteria may be returned to the head of the 
treatment train for additional treatment depending on why attainment was not 
achieved initially, with NTR approval. Baghouse fines not attaining cleanup 
criteriawillbe analyzed for hazardous waste characteristics (e.g., flammability 
and toxicity characteristics), containerized, labeled, and temporarily stored 
onsite prior to treatment and disposal. Petroleum contaminated debris that 
cannotbe thermally treated may be decontaminatedby high pressure wash or other 
method proposed by the contractor in the workplan submittal. Al1 residuals that 
can not attain cleanup criteria and are determined to be hazardous by 
characteristic will be containerized and labeled with adequate waste profile 
information for offsite disposal. 
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for analysis of every 400 tons. Analytical parameters and cleanup standards are 
described ~n Chapter 62-775, FAC, and summarized in Table 2. 

Analytical results verifying cleanup standards are required prior to reuse or 
disposal of treated soil. Sampling and analysis will be described in the 
contractor's approved Site Monitoring Plan, Treated Soil Sampling and Analysis 
Plan, and Comprehensive Quality Assurance Project Plan. 

Residual Management. Residuals are expected to fall into one of the following 
categories: treated soil attaining cleanup criteria, baghouse fines attaining 
cleanup criteria, debris classified as solid waste, treated soil not attaining 
cleanup criteria, baghouse fines not attaining cleanup criteria, and petroleum 
hydrocarbon contaminated debris. 

Treated soil, baghouse fines, and some masonry debris, (e. g., concrete and 
bricks) may be placed in the abandoned borrow pit which is south of the pistol 
range. The pistol range is located on 6th Street, off Perimeter Road. Baghouse 
fines may require wetting to prevent dust emissions during placement and/or 
storage. Solid wastes that are not suitable for storage in the borrow pit will 
be disposed offsite in an appropriate manner. ,. 
Treated soil not attaining cleanup criteria may be returned to the head of the 
treatment train for additional treatment depending on why attainment was not 
achieved initially, with NTR approval. Baghouse fines not attaining cleanup 
criteria will be analyzed for hazardous waste characteristics (e.g., flammability 
and toxicity characteristics), containerized, labeled, and temporarily stored 
onsite prior to treatment and disposal. Petroleum contaminated debris that 
cannot be thermally treated may be decontaminated by high pressure wash or other 
method proposed by the contractor in the workplan submittal. All residuals that 
can not attain cleanup criteria and are determined to be hazardous by 
characteristic will be containerized and labeled with adequate waste profile 
information for offsite disposal. 
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Site Restoration and Demobilization Residuals attaining cleanup criteria will 
notbe returned to the excavation, except that treated soilmay be used as common 
backfill above the depth of 1-foot bls. 

The contractor will remove al1 water from the excavation during soil placement. 
The excavated area will be backfilled with a clean sand from an off-site source 
to no shallower than 1-foot bls. The sand should have a low fraction of organic 
carbon (FOC) (e-g. approximately < 0.5%) (Ameritan Society for Testing and 
Materials [ASTM] D 2974-87 standards for moisture', ash, and other organic matter 
or approved equal). No soft or spongy or highly plastic materials shall be used 
as backfill. This willminimize contaminant adsorption and therefore reduce the 
potential for recontamination of the backfill by, contaminated groundwater. 
Backfillmaterials willbe placed in the excavation and field compacted in place 
to surrounding conditions with earthmoving equipment tracks to a minimum of 85 
percent Proctor (ASTM) D1557 or approved equal) or greater depending upon 
construction needs. Backfillmaterialwillbe compacted in lifts of at least 6- 
inches. 

The contractor will raise the excavation grade to above surrounding elevations 
and slope the grade from the center outward to a minimum slope of 50 horizontal 
to 1 vertical (2% grade) so that runoff will flow away fromehe backfilled area. 
The contractor will blend the slope into leve1 areas and make the grade changes 
gradual. Common fillcompatible with surrounding soils canbe used if additional 
backfill materials are needed to obtain slopes. Certification that the common 
fillis free of petroleumhydrocarbon contamination is required fromthe backfill 
source prior to delivery. 

The contractor will dismantle and remove the thermal treatment equipment. The 
contractor will smooth grades to original conditions and re-vegetate the site in 
accordance with the NTR-approved workplan. The contractor will disconnect 
temporary utility services in coordination with base personnel. The contractor 
will repair benchmarks, existing structures, fences, sidewalks, roadways, 
utilities, and other cultural features identified by the NTR to remain thatwere 
damaged during remedia1 activities. The contractor will remove the perimeter 
fence. The contractor will verify line and grades after al1 equipment and 
materials have been removed from the site and work is complete. The contractor 
will review project documentation and will walk over the site with the NTR to 
obtain consensus with the NTR thatwork was adequate and to transfer the project 
site to the Navy. 

5 

DEWATERING SYSTEM 

Trench and Drain Placement 
If groundwater levels are higher than the excavation depth, 5 feet below land 
surface, it becomes necessary to lower the groundwater table and dewater 
saturated soils above the excavation depth. Portions of the excavation extending 
below groundwater will be removed in using typical dewatering technologies 
(trench recovery, Figures 3 and 4). Other acceptable methods may be used 
provided that the performance criteria are achieved. 

Severa1 interceptar drains will run north and South below the excavation area. 
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Site Restoration and Demobilization Residuals attaining cleanup criteria will 
not be returned to the excavation, except that treated soil may be used as common 
backfill above the depth of l-foot bls. 

The contractor will remove all water from the excavation during soil placement. 
The excavated area will be backfilled with a clean sand from an off-site source 
to no shallower than l-foot bls. The sand should have a low fraction of organic 
carbon (FOC) (e.g. approximately < 0.5%) (American Society for Testing and 
Materials [ASTM] D 2974-87 standards for moisture', ash, and other organic matter 
or approved equal). No soft or spongy or highly plastic materials shall be used 
as backfill. This will minimize contaminant adsorption and therefore reduce the 
potential for recontamination of the backfill by. contaminated groundwater. 
Backfill materials will be placed in the excavation and field compacted in place 
to surrounding conditions with earthmoving equipment tracks to a minimum of 85 
percent Proctor (ASTM) Dl557 or approved equal) or greater depending upon 
construction needs. Backfill material will be compacted in lifts of at least 6-
inches. 

The contractor will raise the excavation grade to above surrounding elevations 
and slope the grade from the center outward to a minimum slope of 50 horizontal 
to I vertical (2% grade) so that runoff will flow away from~he backfilled area. 
The contractor will blend the slope into level areas and make the grade changes 
gradual. Common fill compatible with surrounding soils can be used if additional 
backfill materials are needed to obtain slopes. Certification that the common 
fill is free of petroleum hydrocarbon contamination is required from the backfill 
source prior to delivery. 

The contractor will dismantle and remove the thermal treatment equipment. The 
contractor will smooth grades to original conditions and re-vegetate the site in 
accordance with the NTR-approved workplan. The contractor will disconnect 
temporary utility services in coordination with base personnel. The contractor 
will repair benchmarks, existing structures, fences, sidewalks, roadways, 
utilities, and other cultural features identified by the NTR to remain that were 
damaged during remedial activities. The contractor will remove the perimeter 
fence. The contractor will verify line and grades after all equipment and 
materials have been removed from the site and work is complete. The contractor 
will review project documentation and will walk over the site with the NTR to 
obtain consensus with the NTR that work was adequate and to transfer the project 
site to the Navy. 

:50. 

DEWATERING SYSTEM 

Trench and Drain Placement 
If groundwater levels are higher than the excavation depth, 5 feet below land 
surface, it becomes necessary to lower the groundwater table and dewater 
saturated soils above the excavation depth. Portions of the excavation extending 
below groundwater will be removed in using typical dewatering technologies 
(trench recovery, Figures 3 and 4). Other acceptable methods may be used 
provided that the performance criteria are achieved. 

Several interceptor drains will run north and south below the excavation area. 
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Pumps willbe connected to the end of each drain to recover groundwater and send 
it to the groundwater treatment system. The main interceptar drain at the base 
of the North Fuel Farm will act to intercept and collect free product that may 
migrate from the free product plume under the fuel farm towards the excavation 
area. Al1 north/south drains will act to dewater the site below the excavation 
depth. If free product moves into the excavation area it will be collected by 
a vacuum truck. 

Trenches will initially be dug to insta11 the groundwater drains. It may be 
necessary to use a well point system or an open sump with a centrifuga1 pump 
during the installation process of the drain trenches. Water removed for 
dewatering when placing the drainage trenches willbe contained for treatment in 
the onsite groundwater treatment system. 

It is recommended that a synthetic filter material be placed around the drainage 
piping to prevent silts from clogging the drain pipes. The perforated flexible 
pipe shouldbe located along the center line of each trench. The perforated pipe 
will be placed from eight to ten feet bls. 

If the drain pipe installation method allows, excavated trenches should be 
backfilled with a clean sand from an off-site source. The sand backfill should 
have a low fraction of organic carbon (e.g. < 0.5%) to minimize potential for 
contaminant adsorption and recontamination by contaminated groundwater. 

A 36-inch diameter product recovery slotted sump willbe placed above the eastern 
most dewatering drain to a depth of 6 feet bis in the areas where free product 
was determined during the CA. An impermeable liner willbe placed on the western 
side of the trench, from 1 to 6 feet bls. This liner will prevent free product 
from moving into the excavated and backfilled area upon completion of dewatering. 
An estimated five free product sumps are specified, however, the actual number 
of sumps is to be determined during excavation. A profile of the free product 
sump system is shown in Figure 5. 

Dewaterinp; 
Following the completion of the trench drainage system vacuum pumps will be 
activated to remove groundwater from the drainage system until the piezometric 
surface across the entire excavation area is lowered a minimum 5 feet bls. It 
may be necessary to remove groundwater for severa1 days before the piezometric 
surface has reached an acceptable level. Once the piezometric surface has 
reached%5 feet bis the vacuum pumps may be adjusted to maintain the piezometric 
surface at that level. Contaminated water extracted during dewatering will be 
sent to an onsite groundwater treatment system. 
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Pumps will be connected to the end of each drain to recover groundwater and send 
it to the groundwater treatment system. The main interceptor drain at the base 
of the North Fuel Farm will act to intercept and collect free product that may 
migrate from the free product plume under the fuel farm towards the excavation 
area. All north/south drains will act to dewater the site below the excavation 
depth. If free product moves into the excavation area it will be collected by 
a vacuum truck. 

Trenches will initially be dug to install the groundwater drains. It may be 
necessary to use a well point system or an open sump with a centrifugal pump 
during the installation process of the drain trenches. Water removed for 
dewatering when placing the drainage trenches will be contained for treatment in 
the onsite groundwater treatment system. 

It is recommended that a synthetic filter material be placed around the drainage 
piping to prevent silts from clogging the drain pipes. The perforated flexible 
pipe should be located along the center line of each trench. The perforated pipe 
will be placed from eight to ten feet bls. 

If the drain pipe installation method allows, excavated trenches should be 
backfilled with a clean sand from an off-site source. The sand backfill should 
have a low fraction of organic carbon (e.g. < 0.5%) to minimize potential for 
contaminant adsorption and recontamination by contaminated groundwater. 

A 36-inch diameter product recovery slotted sump will be placed above the eastern 
most dewatering drain to a depth of 6 feet bls in the areas where free product 
was determined during the CA. An impermeable liner will be placed on the western 
side of the trench, from I to 6 feet bls. This liner will prevent free product 
from moving into the excavated and backfilled area upon completion of dewatering. 
An estimated five free product sumps are specified, however, the actual number 
of sumps is to be determined during excavation. A profile of the free product 
sump system is shown in Figure 5. 

Dewatering 
Following the completion of the trench drainage system vacuum pumps will be 
activated to remove groundwater from the drainage system until the piezometric 
surface across the entire excavation area is lowered a minimum 5 feet bls. It 
may be necessary to remove groundwater for several days before the piezometric 
surface has reached an acceptable level. Once the piezometric surface has 
reached~5 feet bls the vacuum pumps may be adjusted to maintain the piezometric 
surface at that level. Contaminated water extracted during dewatering will be 
sent to an onsite groundwater treatment system. 

13 



TRENCH PROFILE VIEW 

TANK MOUND 

. . . . 
J 

/ GROUND SURFACE 

56 inch diometer 
.slottecl sump:; 

/-’ 

I 
I 
1’ 

-EXCAVATED AND 
BACKFILLED AREA 

\ INACTIVE 
DRAIN PIPE 

4%m@& NORTH FUEL FARM FIGURE 5 
FREE PRODUCT RECOVERY SUMP DETAIL 

NAVAL AIR STATION 
CECIL FIELD 
JACKSONVILLE, FLORIDA 

TANK MOUND 

NOT TO SCALE 

11-1-11 

. ' 
~~o .... _~_> .. 

",,-_;s;'-•• :k.~ _.f 

TRENCH PROFILE VIEW 

36 inch diameter 
.slottQQ· sump:: 

-t---r-_.-,-.J;--

6 rEET 

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

GROUND SURFACE 

EXCAVATED AND 
BACKFILLED AREA 

sz 

IMPERMEABLE BARRIER 

FIGURE 5 
FREE PRODUCT RECOVERY SUMP DEl AIL 

NORTH FUEL FARM 

NAVAL AIR STATION 
CECIL FIELD 
JACKSONVILLE, FLORIDA 

--) 



AveraRe Groundwater Concentrations 

The water below the excessively contaminated soil is also contaminated with JP-5 
jet fuel, however, information on the contaminant concentrations in the 
groundwater below the excessively contaminated soil is limited to samples from 
five groundwater monitoring Wells within the excavation area. Three of the 
monitoring Wells in the excavation area contain free product and cannot be 
sampled. Due to free product on the groundwater table, high concentrations for 
total VOA in the remaining two monitoring Wells and the limited pretreatment 
capabilities of the base POTW, a pretreatment facility will be required. 

The average contaminant concentration inthe groundwater was determined,bymaking 
the following assumptions: 

. Total VOA concentration in the free product area is 2,000 parts per 
billion (ppb). This assumed concentration is 900 ppb higher than a sample 
collected just below the free product layer. 

. An average Total VOA concentration for the five Wells within the 
excavation area will give a conservative concentration for extracted 
groundwater during dewatering. l 

The groundwater extracted for dewatering the excavation area may be treated by 
an oil water separator and an air stripper. To ensure the air stripping unit 
will be able to treat the influent concentrations effectively, the total VOA 
concentration number will be directly related to benzene on a one to one basis. 
Total VOA concentrations have been converted to benzene for the analysis and 
design modeling of and air stripping unit. Benzene is approximately equal to or 
less volatile than the combination of total VOAs in the groundwater. 

Using this method, the average total VOA concentration for influent into the air 
stripping tower would be 1,403 ppb as benzene. 

Effluent treatment standards for discharge to the sanitary sewer are displayed 
in the following table. These standards are under the direction of the POTW. 
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Average Groundwater Concentrations 

The water below the excessively contaminated soil is also contaminated with JP-S 
jet fuel, however, information on the contaminant concentrations in the 
groundwater below the excessively contaminated soil is limited to samples from 
five groundwater monitoring wells within the excavation area. Three of the 
moni toring wells in the excavation area contain free product and cannot be 
sampled. Due to free product on the groundwater table, high concentrations for 
total VOA in the remaining two monitoring wells and the limited pretreatment 
capabilities of the base POTW, a pretreatment facility will be required. 

The average contaminant concentration in the groundwater was determined, by making 
the following assumptions: 

Total VOA concentration in the free product area is 2,000 parts per 
billion (ppb). This assumed concentration is 900 ppb higher than a sample 
collected just below the free product layer. 

An average Total VOA concentration for the five wells within the 
excavation area will give a conservative concentration for extracted 
groundwater during dewatering. • 

The groundwater extracted for dewatering the excavation area may be treated by 
an oil water separator and an air stripper. To ensure the air stripping unit 
will be able to treat the influent concentrations effectively, the total VOA 
concentration number will be directly related to benzene on a one to one basis. 
Total VOA concentrations have been converted to benzene for the analysis and 
design modeling of and air stripping unit. Benzene is approximately equal to or 
less volatile than the combination of total VOAs in the groundwater. 

Using this method, the average total VOA concentration for influent into the air 
stripping tower would be 1,403 ppb as benzene. 

Effluent treatment standards for discharge to the sanitary sewer are displayed 
in the following table. These standards are under the direction of the POTW. 

15 



GROUNDWATER EFFLUENT DISPOSAL CRITERIA 

BENZENE 1 PPB 

TOTAL VOAs 50 PPB 

TOTAL NAPHTHALENES 100 PPB 

Groundwater Treatment 
Extracted contaminated groundwaterwillrequire treatmentpriorto disposal. The 
specified groundwater treatment system will utilize a oil/water separator which 
will gravity feed to a vented flow equalization tank. Groundwater accumulating 
in the equalization tank willbe cycled through a skid mounted, packed tower, air 
stripper 01s equivalent. 

The oil/water separator should be able to handle an influent flow rate range from 
5 to 60 gallons per minute (gpm). Product removed from the contaminated water 
will be Eollected in a suitable size tank for disposal or recycling. 

The groundwater effluent from the oil water separator will be gravity fed to a 
flow equalization tank. The vented flow equalization tank will contain a high 
leve1 sensor at 90 percent capacity and a low leve1 sensor at10 percent capacity 
that will initiate and terminate flow through the air stripping tower. 

Water flow from the flow equalization tank to the air stripper will have to be 
set manually. The initial setting for the air stripper should be set to run at 
a minimum of 10 gpm in excess of the initial groundwater extraction rate. The 
air stripping flow rate should be adjusted twice daily to ensure the air 
stripping flow rate is set to 10 gallons above the groundwater extraction flow 
rate. If groundwater extraction flow rates fall below 15 gpm, the air stripping 
influent rate will remain set at 25 gpm. The air stripping unit should not be 
set to run with an influent flow rate less than 25 gpm or greater than 60 gpm. 

When the air stripping water influent rate is increased or decreased, the blower 
which provides air to the tower should also be adjusted. Adjustments to air flow 
rates should be made according to the cuLye in Attachment B. 

A two-foot diameter air stripper has been modeled for a range of 25 to 60 gpm 
with an estimated 55 ppb benzene concentration and an estimated 1,403 ppb total 
VOA concentration as benzene. Model results can be found in Attachment B. The 
air stripper will contain ll feet of two inch packing material as specified in 
the air stripping model results. The blower that supplies air to the air 
stripper should be able to provide an air flow capacity from 100 to 800 cubic 
feet per minute (cfm) and maintain an inch of water head pressure. 

The effluent from the air stripping unit should discharge to the local sanitary 
sewer. Vapor emissions from the air stripping unit described above are below 
state discharge limits. Vapor emissions must meet the requirements of FDEP Rap 
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TOTAL NAPHTHALENES 100 PPB 

Groundwater Treatment 
Extracted contaminated groundwater will require treatment prior to disposal. The 
specifi~d groundwater treatment system will utilize a oil/water separator which 
will gravity feed to a vented flow equalization tank. Groundwater accumulating 
in the equalization tank will be cycled through a skid mounted, packed tower, air 
stripper or equivalent. 

The oil/water separator should be able to handle an influent flow rate range from 
5 to 60 gallons per minute (gpm). Product removed from the contaminated water 
will be ~ollected in a suitable size tank for disposal or recycling. 

The groundwater effluent from the oil water separator will be gravity fed to a 
flow equalization tank. The vented flow equalization tank will contain a high 
level sensor at 90 percent capacity and a low level sensor at 10 percent capacity 
that will initiate and terminate flow through the air stripping tower. 

Water flow from the flow equalization tank to the air stripper will have to be 
set manually. The initial setting for the air stripper should be set to run at 
a minimum of 10 gpm in excess of the initial groundwater extraction rate. The 
air stripping flow rate should be adjusted twice daily to ensure the air 
stripping flow rate is set to 10 gallons above the groundwater extraction flow 
rate. If groundwater extraction flow rates fall below 15 gpm, the air stripping 
influent rate will remain set at 25 gpm. The air stripping unit should not be 
set to run with an influent flow rate less than 25 gpm or greater than 60 gpm. 

When the air stripping water influent rate is increased or decreased, the blower 
which provides air to the tower should also be adjusted. Adjustments to air flow 
rates should be made according to the curve in Attachment B. 

"\, 

~ two-foot diameter air stripper has been modeled for a range of 25 to 60 gpm 
with an estimated 55 ppb benzene concentration and an estimated 1,403 ppb total 
VOA concentration as benzene. Model results can be found in Attachment B. The 
air stripper will contain 11 feet of two inch packing material as specified in 
the air stripping model results. The blower that supplies air to the air 
stripper should be able to provide an air flow capacity from 100 to 800 cubic 
feet per minute (cfm) and maintain an inch of water head pressure. 

The effluent from the air stripping unit should discharge to the local sanitary 
sewer. Vapor emissions from the air stripping unit described above are below 
state discharge limits. Vapor emissions must meet the requirements of FDEP Rap 
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Guidance Document. -. 

A monitoring program is designed to evaluate the performance, progress, and 
effectiveness of the system installed and to identify possible methods of 
improving the performance. The air stripper influent and effluent will be 
sampled weekly for the duration of system operation. 
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DER 1992 BOIL THERNAL TREATHENT FACILITIEB 17-775 

PART 1 
INTENT, DEFINITIONB AND GENERAL PROVISIONB 

17-775.100 Intent 
(1) Chapter 17-770, F.A.c., establishes petroleum or 

petroleum product contamination cleanup criteria and a 
cleanup process which must be undertaken at al1 petroleum 
contamination sites. As a result of this cleanup effort, 
petroleum contaminated soils may be removed Lor thermal 
treatment. 

(2) The State of Florida Department of Environmental 
Regulation promulgates this chapter in order to provide 
assurances that petroleum contaminated soils as defined in 
Rule 17-775.200, F.A.C., which are removed for thermal 
treatment, are properly handled and are treated to levels 
that will not endanger public health or cause future 
contamination of other soils, ground water, and surface 
water. 

(3) The Department recognizes that thermal treatment of 
petroleum contaminated soils in asphalt plants, cement 
kilns, rotary kilne, or their equivalente, ie a viable 
method of remediating petroleum contaminated soils. 

(4) The Department intends for this rule to apply only 
to thermal treatment facilities and the petroleum 
contaminated soils which will be treated therein. 
Bpecific Authorityl 376.303, 376.3071, 403.061, F.S. 
Lav Implementedr 376.3071, F.S. 
History: New 12-10-90, Amended 11-30-92. 

17-775.200 Definitiona 
Al1 words and phrases defined in Section 376.301, F.S., 

shall have the same meaning when used in this Chapter unless 
the context clearly indicates otherwise. The following 
words and phrases when used in this Chapter shall, unless 
the context clearly indicates otherwise, have the following 
meanings: 

(1) 'Contamination" or %ontaminatedl' means a discharge 
of petroleum or petroleum products into the surface waters, 
ground waters or upon the land, in quantities which may 
result in a violation of water quality standards set forth 
in Chapters 17-3 and 17-302, F.A.C. 

(2) “Department” means the State of Florida Department 
of Environmental Regulation. 

(3) MEnvironmental Protection Agency" or "EPA" means 
The United States Environmental PrOteCtiOn Agency. 

(4) "Existing facility II shall mean a soil thermal 
treatment facility which is in operation prior to the 
effective date of this,Chapter. 

17-775.100(l) - 17-775.200(4) 

ll/ 30192 
-l- 11/30/92 
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DER 1992 SOIL THERMAL TREATMENT FACILITIES 17-775 

PART I 
INTENT, DEFINITIONS AND GENERAL PROVISIONS 

17-775.100 Intent 
(1) Chapter 17-770, F.A.C., establishes petroleum or 

petroleum product contamination cleanup criteria and a 
cleanup process which must be undertaken at all petroleum 
contamination si~es. As a result of this cleanup effort, 
petroleum contamlnated soils may be remo~ed for thermal 
treatment. 

(2) The State of Florida Department of Environmental 
Regulation promUlgates this chapter in order to provide 
assurances that petroleum contaminated soils as defined in 
Rule 17-775.200, F.A.C., which are removed for thermal 
treatment, are properly handled and are treated to levels 
that will not endanger public health or cause future 
contamination of other soils, ground water, and surface 
water. ' 

(3) The Department recognizes that thermal treatment of 
petroleum contaminated soils in asphalt plants, cement 
kilns, rotary kilns, or their equivalents, is a viable 
method of remediating petroleum contaminated soils. 

(4) The Department intends for this rule to apply only 
to thermal treatment facilities and the petroleum 
contaminated soils which will be treated therein. 
Specific AuthoritYI 376.303, 376.3071, 403.061, F.S. 
Law Implemented: 376.3071, F.S. 
History: New 12-10-90, Amended 11-)0-92. 

17-775.200 Definitions 
All words and phrases defined in Section 376.301, F.S., 

shall have the same meaning when used in this Chapter unless 
the context clearly indicates otherwise. The following 
words and phrases when used in this Chapter shall, unless 
the ~ontext clearly indicates otherwise, have the following 
meanlngs~ 

(1) "Contamination" or "contaminated" means a discharge 
of petroleum or petroleum products into the surface waters, 
ground waters or upon the land, in quantities which may 
result in a violation of water quality standards set forth 
in Chapters 17-) and 17-)02, F.A.C. 

(2) "Department" means the State of Florida Department 
of Environmental Regulation. 

(3) "Environmental Protection Agency" or "EPA" means 
The United States Environmental Protection Agency. 

(4) "Existing facility" shall mean a soil thermal 
treatment facility which is in operation prior to the 
effective date of this, Chapter. 

17-775.100(1) - 17-775.200(4) 
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(5) "Hazatdous substance” means an ‘F substancc which is 
defined as a hazatdous substance in the Unitcd Statcs 
Comptehensive Envitonmental Response, Compensation and 
Liability Act oE 19E0, 94 Stat. 2767, as cited in Rule 
17-150.200(2), F.A.C. 

(6) "Hazardous waste” means a solid waste identified as 
a’ hazatdous waste in 40 CFR 261.3. 

(7) "Leachate" means liquid which petcolates throuyh ot 
emerges ftom stockpiled soil and contains soluble, suspended 
ot miscible materials. 

(8) "Mobile facility" means a thermal tteatment system 
which is transported to a soil contamination site and only 
tteats soil from that specific site. 

(9) "Petroleum contaminated soil" means soil which has 
become contaminated with one ot mote of the following liquid 
ptoducts made from pettoleum: al1 fotms of Euel known as 
gasoline, diesel fuel, jet fuel, 'kerosene, grades 2 thtough 
6 Euel oils, ctude oil, bunker C oil, residual oils; and 
non-hazardous petroleum based lubricatiny, hydtaulic, and 
mineral oils. This deEinition applies only to the 
tegulation of soil thermal treatment Eacilities. 

(10) "Stationaty facility 'I means a thetmal treatment 
system which thermally treats contaminated soil transpotted 
to the facility. 

(ll) "Thetmal treatment” means to apply heat to inctease 
soil temperatutes sufficiently to volatilize or burn 
contaminants within the soil. 

(12) "Soi thermal treatment facility" means eithet a 
stationary or mobile facility designed, consttucted or 

.utilized, and permitted by the Department to handle, stote, 
and thermally treat or process pettoleum contaminated soils. 
18Soil thermal treatment facility" does not include 
electrical powet planes in which thetmal tteatment of 
contaminated soils from theit own property results in ash 
which is disposed of in accotdance with Chaptets 17-701 ot 
17-702, F.A.C., or facilities that tteat hazatdous wasfe ot 
hazatdous substances. 

(13) "Total Volatile Organic Atomatics" ot "total VOA" 
means the sum of concenttations of benzene, toluene, total 
xylenes, and ethylbenzene as detetmined by EPA Method 602, 
5030/8020, OK 5030/8021. 

(14) "llsed oil" means any lubticant which has been 
refined from ctude oil and, as a result of use, stotage ot 
handling, has become unsuitable fot its original putpose due 
to the ptesence of imputities or loss of ptopetties, but 
which may be suitable for futthet use as a fuel ot may be 
economically recycled for use as a fuel. "Used oil" shall 
not include any oil which has been mixed with any material 
which is a hazatdous waste, unless the material is a 
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hazatdous waste solely due to the chatactetistic of 
ignitability as defined in 40 CFR Patt 261, Subpatt C as of 
July 1, 1991. Used oil containing mote than 1000 parts per 
million oF total organic halides is presumed to be mixed 
with a halogenated hazatdous waste listed in 40 CFR Patt 
261, Subpart D, unless a demonstration is made that the used 
oil does not contain a hazardous waste. 0 
Spacific Authority: 376.303, 376.3071, 403.061, F.S. 
Law Impleasnted: 376.3071, 403.031, 403.061, 403.062, F.S. 
niatory: New 12-10-90, Amended 11-30-92. 

11-715.210 Raferenca Btandards 
(1) Refetence standards ate available for inspection at 

the Depattment’s disttict and central offices. 
(2) Specific refetences to documents ot patts thereof 

ate adopted and incorpotated as standards only to the extent 
that the documents are specifically referenced in this 
Chapter. 

(a) DER Manual fot Pteparing Quality Assurance Plans 
(DER-QA-001/90), Florida Department of Environmental 
Regulation, Quality Assutance Section. 

(b) Test Methods fot Evaluating Solid Waste, 
PhysicalfChemical Methods, EPA SW 846, Thitd Edition, 
Document No. 955-001-00000-1, as amended by Final Update 
Package 1 (November, 1990). 

(c) EPA Draft Method 9073 Eor Total Recoverable 
Pettoleum Hydrocarbons. 

(d) Federal Register; Volume 55, No. 61, pages 11798 to 
11877; dated Thutsday, Match 29, 1990; on Hazardous Waste 
Management System; Identification and Listing of Hazardous 
Waste; Toxicity Characteristics Revisions; Final Rule. 

(e) Quality Assurance Standard Operating Ptocedutes 
Manual fot Soil Thermal Treatment Facilities as of November, 
1991. 

(f) EPA Method 3665 Por sulfutic acid/petmanganate 
cleanup as wtitten in Ptoposed Update II (November 1990) of 
(b) above. 
Bpacific Authotity: 376.303, 376.3071, 403.061, F.S. 
Lau Implemmntad: 376.3071, 403.062, 403.062, F.S. 
History: New'12-10-90, Amended 11-30-92. 

17-775.300 Ganara1 Pormita 
(1) Soil thetmal tteatment facilities shall operate 

putsuant to a general petmit, and shall meet the applicable 
general permit tequirements in Rules 17-4.510 thtough 
17-4.540, F.A.C., and the tequitements of this Chapter. 

17-775.200(14)(cont'd.) - 17-775.300(l) 
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(5) "Hazardous substance" means an-;' substance which is 
defined as a hazardous substance in the United states 
Comprehensive Environmental Response, Compensation and 
Liability Act of 19BO, 94 stat. 2767, as cited in Rule 
17-150.200(2), F.A.C. 

(6) "Hazardous waste" means a solid waste identified as 
a' hazardous waste in 40 CFR 261.3. 

(7) "Leachate" means liquid which percolates through or 
emerges from stockpiled soil and contains soluble, suspended 
or miscible materials. 

(B) "Mobile facility" means a thermal treatment system 
which is transported to a soil contamination site and only 
treats soil from that specific site. 

(9) "Petroleum contaminated soil" means soil which hds 
become contaminated with one or more of the following liquid 
products made from petroleum: all forms of fuel known as 
gasoline, diesel fuel, jet fuel, ~erosene, grades 2 through 
6 fuel oils, crude oil, bunker C oil, residual oils; and 
non-hazardous petroleum based lubricating, hydraulic, and 
mineral oils. This definition applies only to the 
regulation of soil thermal treatment facilities. 

(10) "stationary facility" means a thermal treatment 
system which thermally treats contaminated soil transported 
to the facility. 

(11) "Thermal treatment" means to apply heat to increase 
soil temperatures sufficiently to volatilize or burn 
contaminants within the soil. 

(12) "Soil thermal treatment facility" means either a 
stationary or mobile facility designed, constructed or 

,utilized, and permitted by the Department to handle, store, 
and thermally treat or process petroleum contaminated soils. 
"Soil thermal treatment facility" do~s not include 
electrical power plants in which thermal treatment of 
contaminated soils from their own property results in ash 
which is disposed of in accordance with Chapters 17-701 or 
17-702, F.A.C., or facilities that treat hazardous waste or 
hazardous SUbstances. 

(13) "Total Volatile Organic Aromatics" or "total VOA" 
means the sum of concentrations of benzene, toluene, total 
xylenes, and ethylbenzene as determined by EPA Method 602, 
5030/8020, or 5030/8021. 

(14) "Used oil" means any lubricant which has been 
refined from crude oil and, as a result of use, storage or 
handling, has become unsuitable for its original purpose due 
to the presence of impurities or loss of properties, but 
which may be suitable for further use as a fuel or may be 
economically recycled for use as a fuel. "Used oil" shall 
not include any oil which has been mixed with any material 
which is a hazardous waste, unless the material is a 

17-775.200(5) - 17-775.200(14) 
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hazardous waste solely due to the characteristic of 
ignitability as defined in 40 CFR Part 261, Subpart C as of 
July 1, 1991. Used oil containing more than 1000 parts per 
million of total organic halides is presumed to be mixed 
with a halogenated hazardous waste listed in 40 CFR Part 
261, Subpart 0, unless a demonstration is made that the used 
oil does not contain a hazardous waste. 
specific Authority: 376.303, 376.3071, 403.061, F.S. 
Law Implemented: 376.3071, 403.031, 403.061, 403.062, F.S. 
History: New 12-10-90, Amended 11-30-92. 

17-775.210 Reference standards 
(1) Reference standards are available for inspection at 

the Department's district and central offices. 
(2) specific references to documents or parts thereof 

are adopted and incorporated as standards only to the extent 
that the documents are specifically referenced in this 
Chapter. 

(a) DER Manual for Preparing Quality Assurance Plans 
(DER-QA-001/90), Florida Department of Environmental 
Regulation, Quality Assurance Section. 

(b) Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, EPA SW B46, Third Edition, 
Document No. 955-001-00000-1, as amended by Final Update 
Package I (November, 1990). 

(c) EPA Draft Method 9073 for Total Recoverable 
Petroleum Hydrocarbons. 

(d) Federal Register; Volume 55, No. 61, pages 1179B to 
11B77; dated Thursday, March 29, 1990; on Hazardous Waste 
Management System; Identification and Listing of Hazardous 
waste; Toxicity Characteristics Revisions; Final Rule. 

(e) Quality Assurance Standard operating Procedures 
Manual for Soil Thermal Treatment Facilities as of November, 
1991. 

(f) EPA Method 3665 for sulfuric acid/permanganate 
cleanup as written in Proposed Update II (November 1990) of 
(b) above. 
specific Authority: 376.303, 376.3071, 403.061, F.S. 
Lav Implemented: 376.3071, 403.061, 403.062, F.S. 
History: New '12-10-90, Amended 11-30-92. 

17-775.300 General Per.it. 
(1) Soil thermal treatment facilities shall operate 

pursuant to a general permit, and shall meet the applicable 
general permit requirements in Rules 17-4.510 through 
17-4.540, F.A.C., and the requirements of this Chapter. 

17-775.200(14) (cont'd.) - 17-775.300(1) 
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(2) Prior to operating under a general permit, the 
owners of a soil thermal treatment fagility shall notify the 
Department on Form 17-715.900(l). For a new soil thermal 
treatment facility, renewal of a general permit, or 
modiEication OC a general permit, the notification must be 
submitted JO days before the operation begins or the 
existing permit expires. Any eristing facility not in 
compliance with the requirements of this amended rule shall, 
by December 1, 1992, submit a new Notice of Intent, which 
demonstrates how the facility vil1 comply. 

(JI The notice of intent to use the general permit to 
treat petroleum contaminated soils at a soil thermal 
treatment facility shall bear the signature, date and sea1 
of a professional engineer licensed in the State of Florida 
and the signature of the facility owner or operator. 

(4) Soil thermal treatment facilities also must be 
pernitted under Rule 11-2, F.A.C., prior to thermally 
treating contaminated soil. 

(5) Soil thermal treatment facilities shall treat soils 
to the extent necessary to comply with the criteria for 
dlean soil in accordance with Rule 17-775.400, F.A.C. Soil 
sampling and analysis shall be in accordance with Rule 
11-175.410, F.A.C. 

(6) For stationary soil thermal treatment facilities, 
the specific conditions in Rules 17-775.600 through 
11-175.620, F.A.C., shall apply. For mobile soil thermal 
treatment facilities, the specific conditions in Rule 
17-775.700 and 11-775.710, F.A.C., shall apply. 

(7) Al1 soil thermal treatment facilities operating 
under a general permit shall maintain accurate records of 
operations. Operating report logs shall be maintained on a 
normal uork day basis on Forme 17-715.900(2) and (J), 
F.A.C., and shall be maintained for a period of three years 
at the facility for a stationary facility, or, at an 
approved location Por mobile facility. The Department shall 
have complete access to al1 records, field and laboratory 
chain-of-custody records, quality control records, raw data 
records, calibration records, and laboratory analyses. 

(B) Hhen treating petroleum contaminated soil, soil 
thermal treatment facilities shall have a minimum soil 
retentlon time and a mininum operating soil temperature 
which provides treatment to conply with the criteria in Rule 
17-775.400, F.A.C. 

(9) Soil must be screened, or otherwise processed in 
order to prevent particles greater than two inch mesh 
(diameter) from entering the thermal treatnent unit. Soil 
thermal treatment facilities are allowed to treat debris, 
other than soil, such as concrete, rocks, and wood. 

17-715.300(2) - 17-715. JOO(9) 
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(10) Al1 sampling and analysis shall be conducted 
pursuant to Rule 17-160.300(l), F.A.C. Soil sampling 
procedures shall be in accordance with the Quality Assurance 
Standard Operating Procedures Manual for Soil Thermal 
Treatment Facilities. Analysis of soil samples shall be 
conducted by a laboratory with an approved Quality Assurance 
plan under Chapter 17-160, F.A.C. 
Bpecific Authority: 376.303, 
Lav Implsmsntsd: 

316.3071, ylO3.0077, F-S. 
376.3011, F.S. 

Historyl New 12-10-90, Amended 11-30-92. 

11-115.400 Criteria for Clean Soil 
Treated soil must comply with ths following cleanup 

levels to be classified as clean soil. Mixing of treated 
soils to achieve these standards is prohibited. 

(1) Total Volatile Organic Aromatice shall not exceed 
100 ug/kg (100 ppb) using the analysis identified in Rule 
17-175.410(1)(a), F.A.C., 

(2) Total Recoverable Petroleum Hydrocarbons (TRPH) 
shall: 

(a) not enceed 10 mgfkg (10 ppm) using the analysis 
identified in Rule 17-115.410(1)(b), F.A.C., or 

(b) not exceed 50 mg/kg (50 ppm) using the analysis 
identified in Rule 17-775.410(1)(b), F.A.C., provided the 
total of the Polynuclear Aromatic Hydrocarbons (PAH) does 
not exceed 1 mg/kq (1 ppm) using the analysis identified in 
Rule 17-715.410(l) (c), F.A.C., and the total of the Volatile 
Organic Halocarbons (VOH) does not exceed 50 ug/kg (50 ppb) 
using the analysis identified in Rule 17-775.410(1)(d), 
F.A.C., 

(3) Metals shall not exceed the following concentrations 
in Table 1 using the analyses identified in Rule 
17-775.410(1)(e), F.A.C. The appropriate preparation 
nethods identified in Rule 17-775.410121, F.A.C., shall be . . 
used prior to metal analysis. 

TABLE 1 

Maximum ConcentratioD 
TCLP* Total 

Metals Irnqll) 
Arsenic 5.0 
Rarium 100.0 4940 
Cadmium 1.0 37 
Chromium 5.0 50 
Lead 5.0 108 
Mercury 0.2 23 
Selenium 1.0 389 
Silver 5.0 353 

*TCLP = Toxicity Characteristic Leaching Procedure 

17-175. JOO(10) - 17-175.400(3) 
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(2) Prior to operating under a general permit, the 
owners of a soil thermal treatment fa9ility shall notify the 
Department on Form 17-775.900(1). For a new soil thermal 
treatment facility, renewal of a general permit, or 
modification of a general permit, the notification must be 
submitted 30 days before the operation begins or the 
existing permit expires. Any existing facility not in 
compliance with the requirements of this amended rule shall, 
by December 1, 1992, submit a new Notice of Intent, which 
demonstrates how the facility will comply. 

(3) The notice of intent to use the general permit to 
treat petroleum contaminated soils at a soil thermal 
treatment facility shall bear the signature, date and seal 
of a professional engineer licensed in the state of Florida 
and the signature of the facility owner or operator. 

(4) Soil thermal treatment facilities also must be 
permitted under Rule 17-2, F.A.C., prior to thermally 
treating contaminated soil. 

(5) Soil thermal treatment facilities shall treat soils 
to the extent necessary to comply with the criteria for 
Clean soil in accordance with Rule 17-775.400, F.A.C. Soil 
sampling and analysis shall be in accordance wi.th Rule 
17-775.410, F.A.C. 

(6) For stationary soil thermal treatment facilities, 
the specific conditions in Rules 17-775.600 through 
17-775.620, F.A.C., shall apply. For mobile soil thermal 
treatment facilities, the specific conditions in Rule 
17-775.700 and 17-775.710, F.A.C., shall apply. 

(7) All soil thermal treatment facilities operating 
under a general permit shall maintain accurate records of 
operations. operating report logs shall be maintained on a 
normal work day basis on Forms 17-775.900(2) and (3), 
F.A.C., and shall be maintained for a period of three years 
at the facility for a stationary facility, or, at an 
approved location for mobile facility. The Department shall 
have complete access to all records, field and laboratory 
chain-of-custody records, quality control records, raw data 
records, calibration records, and laboratory analyses. 

(8) When treating petroleum contaminated soil, soil 
thermal treatment facilities shall have a minimum soil 
retention time and a minimum operating soil temperature 
which provides treatment to comply with the criteria in Rule 
17-775.400, F.A.C. 

(9) Soil must be screened, or otherwise processed in 
order to prevent particles greater than. two inch mesh 
(diameter) from entering the thermal treatment unit. Soil 
thermal treatment facilities are allo~ed to treat debris, 
other than soil, such as concrete, rocks, and wood. 

17-775.JOO(2) - 17-775.300(9) 
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(10) All sampling and analysis shall be conducted 
pursuant to Rule 17-160.300(7), F.A.C. Soil sampling 
procedures shall be in accordance with the Quality Assurance 
Standard operating Procedures Manual for Soil Thermal 
Treatment Facilities. Analysis of soil samples shall be 
conducted by a laboratory with an approved Quality Assurance 
plan under Chapter 17-160, F.A.C. 
Specific Authority: 376.303, 376.3071, 403.0877, F.S. 
Law Implemented: 376.3071, F.S. ' 
History. New 12-10-90, Amended 11-30-92. 

17-775.400 Criteria for Clean Boil 
Treated soil must comply with the following cleanup 

levels to be classified as clean soil. Mixing of treated 
soils to achieve these standards is prohibited. 

(1) Total Volatile Organic Aromatics shall not exceed 
100 ug/kg (100 ppb) using the analysis identified in Rule 
17-775.410(1) (a), F.A.C., 

(2) Total Recoverable Petroleum Hydrocarbons (TRPH) 
shall: 

(a) not exceed 10 mg/kg (10 ppm) using the analysis 
identified in Rule 17-775.410(1) (b), F.A.C., or 

(b) not exceed 50 mg/kg (50 ppm) using the analysis 
identified in Rule 17-775.410(1)(b), F.A.C., provided the 
total of the Polynuclear Aromatic Hydrocarbons (PAH) does 
not exceed 1 mg/kg (1 ppm) using the analysis identified in 
Rule 17-775.410(1) (c), F.A.C., and the total of the Volatile 
Organic Halocarbons (VOH) does not exceed 50 ug/kg (50 ppb) 
using the analysis identified in Rule 17-775.410(1) (d), 
F.A.C. , 

(3) Metals shall not exceed the following concentrations 
in Table I using the analyses identified in Rule 
17-775.410(1) (e), F.A.C. The appropriate preparation 
methods identified in Rule 17-775.410(2), F.A.C., shall be 
used prior to metal analysis. 

Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

*TCLP = Toxicity 

TABLE I 

Maximum 
TCLP* 

1..mgLll 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Concentration 
Total 

(mg/kgl 
10 

4940 
37 
50 

108 
23 

J09 
J53 

Characteristic Leaching Procedure 

17-775.300(10) - 17-775.400(3) 
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(4) Under no circumstances may soils'which exhibit the 
characteristic of tonicity for metals (EPA HW No. DD04-DOll) 
as established in 40 CFR 261.24 be blended. However, 
blending of soils prior to treatment to achieve the total 
metals criteria in Rule 17-775.400(3), F.A.C., is allowed if 
the pre-blended soil does not exhibit the characteristic of 
toxicity for those metals. Records shall be maintained of 
blending procedures used to comply with the total metals 
standards. Either records of blending ratios with 
calculations to estimate total metale concentrations of 
blended soil or resampling and analysis of blended 
oretreatment soil are acceptable. Uncontaminated soil shall 
hot be used Por blending. - 

(5) Soil which exhibits the hazardous characteristic of 
toxicitv must be treated or disposed of at an approved 
hazardois waste treatment/disposal facility. -~ 
Specific Authority: 376.303, 376.3071, 403.097, F.S. 
Law Implementsd4 376.3071, 403.097, F.S. 
History: New 12-10-90, Amended 11-30-92. 

17-775.410 Soil Sampling and Analyeis 
(1) Soil samples shall be analyzed for the following 

parameters using the test methods indicated: 
(a) Total Volatile EPA Method SOSO/SO21 

or 
Organic Aromatics (VOA) 503o/ao20 

(b) Total Recoverable EPA Draft Method 
354Qf 9073 

Petroleum Hydrocarbons 
(c) Polynuclear Aromatic EPA Method 8100, 

8250, 0270, or 
Hydrocarbons (PAH) 0310 

(d) Volakile Organic‘ EPA Method 5030/8021 
or 503Oj0010 

Halocarbons (VOH) 
(e) Total Organic Halides 

(f) Metals 
Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

EPA Hethod 5050/9056, 
505Of9252, 
5050/9253 

EPA Method 7060. 7061 
or 6010 
EPA Method 7080, 7081 
or 6010 
EPA Method 7130, 7131 
or 6010 
EPA Method 7190, 7191 
or 6010 
EPA Method 742'0, 7421 
or 6010 

17-775.400(4) - 17-775.410(1)(f) 
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Mercury 
Selenium 

Silver 

EPA Method 7471 
EPA Method 7740, 7741 
or 6010 
EPA Method 7760, 7761 
or 60.10 

(2) The acid digestion procedure by EPA Method 3050 
shall be used to prepare soil samoles for total metal 
analyses except mercury, and the extraction procedure by EPA 
Method 1311 TCLP shall be used to determine leachability 
characteristic of metals. 

(3) Pretreatment soil shall be analyzed for Volatile 
Organic Aromatics, Total Recoverable Petroleum Hydrocarbons, 
Volatile Organic Halocarbons and total metals. The number 
of composite soil samples for each contamination site shall 
be in accordance with Table II. Each comoosite soil samnle 
shall consist of soil samples taken from at least four 
locations. Each sample shall be collected from locations 
equally distributed throughout the soil surface.area and 
from a depth of at least six inches below the surface. 
Sampling procedures are described in the Standard Operating 
Procedures Manual for Soil Thermal,Treatment Facilities. 

TABLE II 

Amount of Soil Quantity 0E 
by Volume by Weight Composite 

(cubic vardsl Jtonsl SamDles 
Less than 100 Less than 140 1 
100 to 500 140 to 700 3 
500 to 1000 700 to 1400 5 
For each For each 1 
additional 500 additional 700 

(4) The soil must not be thermally treated pursuant to 
this Chapter if it is classified as a hazardous waste. If 
any soil is suspected of containing a hazardous waste, then 
screening analyses for other contaminante may include, but 
are not limited to the following: volatile organic 
halogens; cotrosivity; reactivity; toxicity characteristic 
constituents by the TCLP, which includes metals, pesticides 
and additional organics. TCLP analysis for metal6 shall not 
be required if total metals analysis do not indicate the 
potential Por toxic leachate concentrations. Soil 
contaminated with used oil, hydraulic oil, or mineral oil 
may be a hazardous waste and should be tested using toxicity 
characteristic, Eor total organic halides. Excavated soil 
which is classified as a hazardous waste must be managed as 
a hazardous waste and treated or disposed of at an approved 
hazardous waste treatment/disposal facility. 

17-775.410(1)(f) - 17-775.410(4) 
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(4) Under no circumstances may soils~which exhibit the 
characteristic of toxicity for metals (EPA IIW No. 0004-0011) 
as established in 40 CFR 261.24 be blended. However, 
blending of soils prior to treatment to achieve the total 
metals criteria in Rule 11-115.400(3), F.A.C., is allowed if 
the pre-blended soil does not exhibit the characteristic of 
toxicity for those metals. Records shall be maintained of 
blending procedures used to comply with the total metals 
standards. Either records of blending ratios with 
calculations to estimate total metals concentrations of 
blended soil or resampling and analysis of blended 
pretreatment soil are acceptable. Uncontaminated soil shall 
not be used for blending. . 

(5) Soil which exhibits the hazardous characteristic of 
toxicity must be treated or disposed of at an approved 
hazardous waste treatment/disposal facility. 
Specific Authority: 316.303, 376.3011, 403.087, F.S. 
Law Implementedl 316.3071, 403.087, F.S. 
History: New 12-10-90, Amended 11-30-92. 

17-775.410 Soil sampling and Analyais 
(1) Soil samples shall be analyzed for the following 

parameters using the test methods indicated: 
(al Total Volatile EPA Method 50JO/8021 

or 
Organic Aromatics (VOA) 5030/8020 

(b) Total Recoverable EPA Draft Method 
J540/9073 

Petroleum Hydrocarbons 
(c) polynuclear Aromatic EPA Method 8100, 

8250, 8270, or 
Hydrocarbons (PAH) 8310 

(d) Volatile organic EPA Method 5030/8021 
or 50JO/8010 

Halocarbons (VOH) 
(e) Total organic Halides EPA Method 5050/9056, 

5050/9252, 
5050/9253 

( f) Metals 
Arsenic EPA Method 7060, 7061 

or 6010 
Barium EPA Method 7080, 7081 

or ,6010 
Cadmium EPA Method 7130, 71)1 

or 6010 
Chromium EPA Method 7190, 7191 

or 6010 
Lead EPA Method 7420, 7421 

or 6010 

17-775.400(4) - 17-775.410(1) (f) 
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Mercury 
Selenium 

Silver 

EPA Method 7471 
EPA Method 7740, 7741 
or 6010 
EPA Method 7760, 7761 
or 60.10 

(2) The acid digestion procedure by E~A Method 3050 
shall be used to prepare soil samples for total metal 
analyses except mercury, and the extraction procedure by EPA 
Method 1311 TCLP shall be used to determine leachability 
characteristic of metals. 

(3) Pretreatment soil shall be analyzed for Volatile 
Organic Aromatics, Total Recoverable Petroleum Hydrocarbons, 
Volatile Organic Halocarbons and total metals. The number 
of composite soil samples for each contamination site shall 
be in accordance with Table II. Each composite soil sample 
shall consist of soil samples taken from at least four 
locations. Each sample shall be collected from locations 
equally distributed throughout the soil surface. area and 
from a depth of at least six inches below the surface. 
Sampling procedures are described in the Standard Operating 
Procedures Manual for Soil Thermal.Treatment Facilities. 

Amount 
by Volume 

(cubic yards) 
Less than 100 
100 to 500 
500 to 1000 
For each 
additional 500 

TABLE II 

of Soil 
by Weight 

(tons) Samples 
Less than 140 
140 to 700 
700 to 1400 
For each 
additional 700 

Quantity of 
Composite 

1 
J 
5 
1 

(4) The soil must not be thermally treated pursuant to 
this Chapter if it is classified as a hazardous waste. If 
any soil is suspected of containing a hazardous waste, then 
screening analyses for other contaminant& may include, but 
are not limited to the following: volatile organic 
halogens; corrosivity; reactivity; toxicity characteristic 
constituents by the TCLP, which includes metals, pesticides 
and additional organics. TCLP analysis for metals shall not 
be required if total metals analysis do not indicate the 
potential for toxic leachate concentrations. Soil 
contaminated with used oil, hydraulic oil, or mineral oil 
may be a hazardous waste and should be tested using toxicity 
characteristic, for total organic halides. Excavated soil 
which is classified as a hazardous waste must be managed as 
a hazardous waste and treated or disposed of at an approved 
hazardous waste treatment/disposal facility. 

11-775.410(1) (f) - 17-775.410(4) 
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(5) Following thermal treatment, a soil sample shall be 
collected at least hourly and eomposi%ed over an eiqht 
operational hour maximum time interval or at least once 
every 400 tons, whichever is less. Each composite sample 
shall be analyzed for the parameters identified in Rule 
17-775.400(I) ,(2)(a), and (3), F.A.C. If the clean soil 
criterion in Rule 17-775.400(2)(a), F.A.C., is exceeded, the 
soil may be analyzed for PAH and VOH parameters identified 
in Rule I7-775.400(2) (b), F.A.C. 

(6) Soil contaminated with used oil, hydraulic oil, or 
mineral oil may contain polychlorinated biphenyls (PCB). 
Such soil containing PCBs shall not be thermally treated at 
a mobile soil thermal treatment facility. Further, such 
soil containing PCBS shall not be thermally treated pursuant 
to this chapter at a stationary soil thermal treatment 
facility unless each of the following conditions are met: 

(a) Soil contaminated with used oil, hydraulic oil, or 
mineral oil shall be analyzed by EPA Hethod 3550/3665/8060 
for PC0 concentrations. Soil PCB concentrations must be 
equal to or less than 10 ppm in accordance with cleanup 
requirements described in 40 CFR, Part 761, Subpart C 
(Spills Cleanup Policy). Such soil shall not be blended, 
mined or diluted to meet this specification. 

(b) If the analytical results obtained pursuant to 
paragraph (a) above are equal to or greater than 20 ppb,.a 
sample of the used oil, hydraulic oil, or mineral oil must 
be obtained by the generator of such material and analyzed 
using the same EPA methodology referenced above. The used 
oil, hydraulic oil, or mineral oil must be shown to have a 
PCB concentration of less than 50 ppm in accordance with the 
criteria for non-PCB oil and excluded products defined in 40 
CFR, Section 761.2. If a sample of the used oil, hydraulic 
oil, or mineral oil is not available, a previous record of 
laboratory data and analytical results may be utilized to 
show the PCB concentration in the used oil, hydraulic oil, 
oc mineral oil. 

(c) The generator of soil contaminated with used oil, 
hydraulic oil, or mineral oil containing PCBs shall maintain 
a CODV of laboratory data and analytical results obtained 
pursuánt to paragraphs (a) and (b) above confirming that the 
concentrations specified in such paraqraphs are met. The 
generator shall maintain such records for a period of three 
years which shall be available for inspection upon request 
of the Department. 

(d) The owner or operator of the soil thermal treatment 
facility shall ensure that any contaminated soil contalning 
PCBs no greater than the concentrations specified in 

17-775.410(5) - 17-775.410(6)(d) 
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paragraph (a) above, is recycled or reused after treatment, 
into a finished product line, 
lined landfill. 

or disposed of at a permitted, 
Finished product lines which shall meet 

this reguirement are cement, concrete, and asphalt cement. 
(e) The owner or operator of the soil thermal treatnent 

facility shall maintain records demonstrating that any 
contaminated soil containing PCBs which haa been treated by 
such facility has been recycled or reused after treatment 
into a finished product line or disposed of at a permitted, 
lined landfill as specified in paraqraph (d) above. Such 
records should be prepared at the time such treated soil is 
recycled or reused or disposed of in an approved landfill 
after treatment. The owner or operator shall maintain such 
records for a period of three yeare which shall be available 
for inspection upon request of the Departnent. 

(f) Soils containing PCBs meeting the fipecifications of 
Chapter 17-775, F.A.C., may be treated in a soil thermal 
treatment facility if the air permit for the facility, 

. issued pursuant to Chapter 17-296, P.A.C., allows the 
facility to treat soil containing PCBs. 
spacific Authorityr 376.303, 376.1071, 402.061, F.S. 
Lav Implmmmntmdr 376.3071, 403.061, 402.062, F.S. 
Himtoryz New 12-10-90, Amended 11-30-92. 

17-775.500 Approval ot Alternata Procedursm 
(1) The owner or operator of a facility subject to the 

provisions of this Chapter may reguest in writina a 
determination from the-Department-that any requiiement of 
this Chapter ehould not apply to such facilitv. and shall 
request approval of alternàte procedures. -. 

(2) The request shall set forth at a minimum the 
following information: 

(a) The facility for which an exception is sought; 
(b) The specific provision of Chapter 17-775, F.A.C., 

from uhich an exception is souqht; 
(c) The basis for the ewception; 
(d) The alternate procedure or requirement for which 

approval is souqht and a demonstration that the alternate 
procedure or requirement provides a substantially equivalent 
degree of protection for the landa, surface waters, or 
ground waters of the state am the eetablished requirement; 
and 

(e) A demonstration that the alternate procedure or 
requirement ie at least as effectiva as the established 
procedure or requlrement. 

17-775.410(6)(d)(cont'd.) - 17-775.500(I)(e) 
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(5) Following thermal treatment, a soil sample shall be 
collected at least hourly and composi~ed over an eight 
operational hour maximum time interval or at least once 
every 400 tons, whichever is less. Each composite sample 
shall be analyzed for the parameters identified in Rule 
17-77S.400(1),(2)(a), and (3), F.A.C. If the clean soil 
criterion in Rule 17-775.400(2) Ca), F.A.C., is exceeded, the 
soil may be analyzed for PAM and VOH parameters identified 
in Rule 17-775.400(2) (b), F.A.C. 

(6) Soil contaminated with used oil, hydraulic oil, or 
mineral oil may contain polychlorinated biphenyls (PCB). 
such soil containing PCBs shall not be thermally treated at 
a mobile soil thermal treatment facility. Further, such 
soil containing PCBs shall not be thermally treated pursuant 
to this chapter at a stationary soil thermal treatment 
facility unless each of the following conditions are met: 

(a) Soil contaminated with used oil, hydraulic oil, or 
mineral oil shall be analyzed by EPA Method J550/J665/8080 
for PCB concentrations. Soil PCB concentrations must be 
equal to or less than 10 ppm in accordance with cleanup 
requirements described in 40 CFR, Part 761, Subpart G 
(spills Cleanup Policy). such soil shall not bs blended, 
mixed or diluted to meet this specification. 

(b) If the analytical results obtained pursuant to 
paragraph (a) above are equal to or greater than 20 ppb,.a 
sample of the used oil, hydraulic oil, or mineral oil must 
be obtained by the generator of such material and analyzed 
using the same EPA methodology referenced above. The used 
oil hydraulic oil, or mineral oil must be shown to have a 
PCB'concentration of less than 50 ppm in accordance with the 
criteria for non-PCB oil and excluded products defined in 40 
CFR, Section 761.3. If a sample of the used oil, hydraulic 
oil, or mineral oil is not available, a previous record of 
laboratory data and analytical results may be utilized to 
show the PCB concentration in the used oil, hydraulic oil, 
or mineral oil. 

(c) The generator of soil contaminated with used oil, 
hydraulic oil, or mineral oil containing PCBs shall maintain 
a copy of laboratory data and analytical results obtained 
pursuant to paragraphs (a) and Cb) above confirming that the 
concentrations specified in such paragraphs are met. The 
generator shall maintain such records for a period of three 
years which shall be available for inspection upon request 
of the Department. 

(d) The owner or operator of the soil thermal treatment 
facility shall ensure that any contaminated soil containing 
PCBs no greater than the concentrations specified in 

17-775.410(5) - 17-775.410(6) (d) 
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paragraph (a) above, is recycled or reused after treatment, 
into a finished product line, or disposed of at a permitted 
lined landfill. Finished product lines which shall meet ' 
this requirement are cement, concrete, and asphalt cement. 

(e) The owner or operator of the soil thermal treatment 
facility shall maintain records demonstrating that any 
contaminated soil containing PCBs which has been treated by 
such facility has been recycled or reused after treatment 
into a finished product line or disposed of at a permitted, 
lined landfill as specified in paragraph (d) above. Such 
records should be prepared at the time such treated soil is 
recycled or reused or disposed of in an approved landfill 
after treatment. The owner or operator shall maintain such 
records for a period of three years which shall be available 
for inspection upon request of the Department. 

(f) Soils containing PCBs meeting the specifications of 
Chapter 17-775, F.A.C., may be treated in a soil thermal 
~reatment facility if the air permit for the facility, 
Issued pursuant to Chapter 17-296, F.A.C., allows the 
facility to treat soil containing PCBs. . 
Specific Authorityr 376.J03, 376.3071, 40J.061, F.S. 
Lav Imple.entedr 376.3071, 40J.061, 403.062, F.S. 
Hi.torYI New 12-10-90, Amended 11-30-92. 

17-775.500 Approval of Alternate Procedure. 
~1' The own~r or operator of a facility SUbject to the 

provIsIons of thIs Chapter may request in writing a 
determination from the Department that any requirement of 
this Chapter should not apply to such facility, and shall 
request approval of alternate procedures. 

(2) The request shall set forth at a minimum the 
following information: 

(a) The facility for which an exception is sought; 
(b) The specific provision of Chapter 17-775, F.A.C. 

from which an exception is sought; , 
(c) The basis for the exception; 
Cd) The alternate procedure or requirement for which 

approval is sought and a demonstration that the alternate 
procedure or requirement provides a substantially equivalent 
degree of protection for the lands, surface waters, or 
ground waters of the state as the established requirement; 
and 

(e) A demonstration that the alternate procedure or 
requirement is at least as effective as the established 
procedure or requirement. 

17-775.410(6) (d) (cont'd.) - 17-775.500(1) (e) 
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(3) The Secretary or the SecretaFy's designee shall 
approve or deny each alternate procedure using the criteria 
in subsection (2) and shall provide written notice of such 
action. 
Bpecific Authority: 376.303, 376.3071, F.S. 
tau Iaplemantedr 376.303, 376.3071, F.S. 
tlistorvr 12-10-90, Amended 11-30-92. 

PART II 
SPECIFIC CONDITIONE FOR STATIONANY FACILITIES 2. Toluene 

17-775.699 Wmcurity 
(1) Al1 etationary thermal treatment facilities shall 

take appropriate measuras to assure protection of the 
generai-public. 
specifio Autbority: 376.303, 376.3071, 403.061, F.S. 
LEV IaplaWentod: 376.303, 376.3071, F.S. 
ilimtoryr 12-10-90. 

3. Ethylbenzene 

4. Total Xylenes 

(b) Methyl Tert-Butyl 
Ether (MTBE) 

(c) Polynuclear 

17-775.610 oround Wator Nonitoriag 
(1) A ground water monitoring program, to provide 

assurances that ground water quality is maintained, shall be 
developed for each stationary facility. 

(2) A ground water monitorinq plan shall be provided to 
the Department as an attachment to the general permit 
application. The ground water monitoring plan shall be 
signed, sealed, and dated by a professional geologist. The 
monitoring plan shall contain the following information: 

(a) Location(s) of the proposed unaffected natural 
background and downgradient monitoring well(s) and 
construction details of the monitoring well(s). 

(b) Hydrogeological, phyeical, and chemical data for 
the site, including: 

1. Direction and rate of qround water flow; 
2. Backgrcund ground water quality; 
3. Porosity, horizontal and vertical permeability for 

the aquifer(s), and the depth to, and lithology of the first 
confining be!(s); 

4. Vertical permeability, thickness, and extent of any 
confining beds; 

5. Topography, soil information, and surface water 
drainage systems surrounding the site; and 

6. Inventory depth, construction details (well drilling 
logs) I and cones of depression of water supply Wells located 
within a one mile radius of the site. 

DER 1992 EOIL THERMAL TREATHENT FACILITIEB 17-775 

(a) The minimum inside diameter shall be two inches. 
(b) Flush threaded couplings shall be used ta join 

polyvinyl chloride (PVC) pipe. 
(4) The ground water monitoring Wells shall be sampled 

and analyzed on a quarterly basis for the following 
parameters using the designated test methpds: 

(a) Volatile Organic Aromatics 
1. Benzene - 

(d) Metals+ 
1. Arsenic 

2. Barium 

3. Cadmium 

4. Chromium 

*The most sensitlve analytical method of those methods 
listed above shall be used if the metal(s) of interest is 
not detected in natural background levels. An annua1 
summary of qround water monitoring data shall be submitted 

EPA Uethod 

to the Department’s district Office on the date the general 

206.2, 206.3, 7060 
or 7061 
EPA Hethod 

permit notice of intent was submitted to the Department. 

200.7, 208.1, 
208.2, 3010/6010, 3010/7000 or 
3020/7081 
EPA Method 200.7, 213.1, 
213.2, 3010/6010, 301017130 or 
3020/7131 
EPA Method 200.7, 218.2, 
3010/6010, or 3020/7191 
EPA Hethod 239.2 or 302017421 
EPA Nethod 245.1, or 747i) 
EPA Method 270.2. 270.3. 7740 
or 7741 
EPA Hethod 200.7, 271.1, 
271.2, 6010, 7760 or 7761 

5. Lead 
6. Mercury 
7. Selenium 

8. Silver 
._ . _ _. . 

EPA Method 602, 5030/9020, 
5030/8021 
EPA Method 602, 5030/8020, or 
5030/8021 
EPA Mathod 602, 5030/0020, or 
5030/8021 
EPA Hethod 602, 5030/9020. or 
5030/0021 
EPA Method 602, 5030/9020, or 
503Of002l 
EPA Method 610, 625. 9100, 
9310, 
Aromat'ic Hydrocarbone 8250 
or 0270 

(3) Honitoring Wells shall be constructed in accordance 
with the provisions of Chapter 17-532, F-A-C., except as 
follows: 

17-775.610(3)(a) - 17-775.610(3)(d)B. 

17-775.500(3) - 17-775.610(3) 

11/30, 
-ll- -12- 

11/30/92 

DBR 1992 SOIL THERMAL TREATMENT FACILITIES 17-775 

(3) The Secretary or the secretaly's designee shall 
approve or deny each alternate procedure using the criteria 
in sUbsection (2) and shall provide written notice of such 
action. 
specific Authority: 376.303, 376.]071, F.S. 
Lav Implemented: 376.303, 376.3071, F.S. 
HistorYI 12-10-90, Amended 11-30-92. 

PART II 
SPECIFIC CONDITIONS POR STATIONJ\R~ FACILITIES 

17-775.600 security 
(1) All stationary thermal treatment facilities shall 

take appropriate measures to assure protection of the 
general public. 
specifio Authority: 376.303, 316.3011, 403.061, F.S. 
Lav Imp1e.entedl 376.303, 376.3071, F.S. 
Hi.torYI 12-10-90. 

17-775.610 around .ater Monitoring 
(1) A ground water monitoring program, to provide 

assurances that ground water quality is maintained, shall be 
developed for each stationary facility. 

(2) A ground water monitoring plan shall be provided to 
the Department as an attachment to the general permit 
application. The ground water monitoring plan shall be 
signed, sealed, and dated by a professional geologist. The 
monitoring plan shall contain the following information: 

(a) Location(s) of the proposed unaffected natural 
background and downgradient monitoring welles) and 
construction details of the monitoring welles). 

(b) Hydrogeological, physical. and chemical data for 
the site. including: 

1. Direction and rate of ground water flow; 
2. Backgr9und ground water quality; 
3. Porosity. horizontal and vertical permeability for 

the aquiferes), and the depth to, and lithology of the first 
confining bed(s); 

4. Vertical permeability, thickness, and extent of any 
confining beds; 

5. Topography, soil information, and surface water 
drainage systems surrounding the site; and . 

6. Inventory depth, construction ~etails (well drilling 
logs), and cones of depression of water supply wells located 
within a one mile radius of the site. 

(3) Monitoring wells shall be constructed in accordance 
with the provisions of Chapter 17-532, F.A.C., except as 
follows: 

17-775.500(3) - 17-775.610(3) 
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(a) The minimum inside diameter shall be two inches. 
(b) Flush threaded couplings shall be used to join 

polyvinyl chloride (PVC) pipe. 
(4) The ground water monitoring wells shall be sampled 

and analyzed on a quarterly basis for the following 
parameters using the designated test meth9ds: 

(a) Volatile Organic Aromatics 
1. Benzene EPA Method 602, 5030/8020, 

2. Toluene 

3. Ethylbenzene 

4. Total Xylenes 

(b) Methyl Tert-Butyl 
Ether (MTBE) 

(c) Polynuclear 

(d) 
1. 

2. 

3. 

4. 

5. 
6. 
7. 

8. 

Metals* 
Arsenic 

Barium 

Cadmium 

Chromium 

Lead 
Hercury 
Selenium 

Silver 

5030/8021 
EPA Method 602, 5030/8020, or 
5030/8021 
EPA Method 602, 5030/8020, or 
5030/8021 
EPA Method 602, 5030/8020, or 
5030/8021 
EPA Method 602, 5030/8020, or 
5030/8021 
EPA Method 610, 625, 8100, 
8310, 
AromatIc Hydrocarbons 
or S270 

8250 

EPA Method 206.2. 206.3, 7060 
or 7061 
EPA Method 200.7, 208.1. 
208.2. 3010/6010, 3010/7080 or 
3020/7081 
EPA Method 200.7, 213.1, 
213.2. 3010/6010, 3010/7130 or 
3020/7131 
EPA Method 
3010/6010. 
EPA Hethod 
EPA Method 
EPA Method 
or 7741 

200.7, 218.2, 
or 3020/7191 

239.2 or 3020/7421 
245.1. or 7470 
270.2, 270.3, 7740 

EPA Method 200.7. 271.1, 
271.2, 6010. 7760 or 7761 

~The most sensitive analytical method of those methods 
listed above shall be used if the metal(s) of interest is 
not detected in natural background levels. An annual 
summary of ground water monitoring data shall be submitted 
to the Department's district office on the date the general 
permit notice of intent was submitted to the Department. 

17-775.610(3) (a) - 17-775.610(3) (d)o. 
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(5) If sampling analyses indicate any of the above 
parameters exceed the unaEfected natrlh-al background levels, 
the permittee shall notify the Department in uritinq within 
seven days of receiving analytical results. 
sprcifio mtllority: 376.303, 376.3011, 403.061, 403:0077; 
F.S. 
Lau Implomentmd: 376.303, 376.3071, F.S. 
Iris toryr New 12-10-90, 11-30-92. 

17-775.620 Raoeiving, Raadling, l nd tltockpiling 
(1) Each batch of contaminated soil shall be clearly 

identified by source and stockpiled separately until al1 
sampling and analyses in accordance with Rule 17-775.410, 
F.A.C. are complete. Unless pretreatment soil samplee are 
taken at the contamination eite, a stockpile identification 
system shall be used which is consistent 
with the sample numbering system described in the Quality 
Assurance Standard Operating Procedures Manual for Soil 
Thermal Treatment Facilities. Once the contaminated soil is 
determined to be acceptable for treatment, soil batches may 
be mined with other soil batches found acceptable for 
thermal treatment. All contaminated eoils shall be etored 
separately and apart from al1 treated soils. 

(2) Contaminated soil shall be etored pursuant to this 
Chapter in such a manner to prevent contact uith rainfall or 
release of leachate to ground water or surface water. The 
following pre-treatment storage measures shall be provided 
at each facility: 

(a) Al1 eoil shall be stored under a permanent cover 
structure designed and constructed to prevent rainfall to 
either directly or indirectly come into contact uith the 
stockpiled soil. 

(b) The soil shall be stored on a permanent floor 
designed and constructed to prevent seepage, which vil1 
maintain a maximun hydraulic conductivity of no more than 
10'7 cm/sec through a mininum of four inches. 

1. Plastic or synthetic liners as flooring shall not 
be considered as suitable alternates. 

2. The floor structure shall be desiqned and constructed 
fot leachate collection and control. A record keeping 
systea shall be ptovided to recotd quantity of leachate 
collected and means of treatment or disposal. 

(J) A coveted structure and surfaca-sea1 shall be 
nrovided as described in Rule 17-775.620(2)(b), F.A.C., to 
prevent eoil or gtound uater contamination-dubinq crushinq, 
screening, off loading, or other handlinq. II these areas 
are cleared of contaminated soil daily, surface sealing as 
described in Rule 17-775.620(2)(b), F.A.C., shall be 
ptovided. 

17-775.610(5) - 17-775.620(J) 
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(4) No leachate shall be discharged to soils, gtound 
water, or surface water prior to treatment. Prior to 
disoharge, treated leachate shall meet the standarde 
established in Rule 17-3, F.A.C. Applicable permita for 
discharges to either surface vater ot ground water must be 
obtained prior to any discharge. 

(5) Leachate may be treated in the thermal treatment 
facility. 

(6) Until soil analyses have verified that the soil 
meets the clean soil criteria identified in Rule 17-775.400, 
F.A.C., treated soil shall be stochpiled on a permanent 
floor structure, which meets the critetia in Rule 
17-775.620(2)(b). 

(7) The maximum quantity of untreated soil stored at a 
thermal treatment facility shall be limited to 90 days 
treatment capacity based on the facility rated capacity 
stated in the Notice of Intent, Form 17-775.900(l). 
spacif io Authority: 376.303, J76.3071, 403.061, F.S. 
Lau Implemented: 376.303, 316.3011, F.S. 
nirtory: Nev 12-10-90, Amended 11-30-92. 

PART III 
BPECIPIC CONDITIONS POR ROBILE PAC~LITIBS 

17-775.100 Hotices and Becurity 
(1) Any mobile thetmal treatment facility which intends 

to tteat contaminated eoil, shall notify the following 
entities by registered mail at leaet three days prior to 
initiating operation at a contaminant site: 

(a) The local City and County governments and local 
environmental agency, and 

(b) The appropriate District Office of the Department. 
(2) Any permitted mobile thetmal treatment facility 

shall take appropriate measures to assure protection of the 
genetal public including the folloving: 

(a) A security Cence shall surround al1 areas vhere 
contaminated soil is being processed, including stockpiling, 
handling and burning areas. The fence shall extend at least 
six feet above ground surface. In lieu of a security fence, 
surveillance personnel on site at al1 times is an acceptable 
alternative. 

(b) Cate accesses shall be locked when no attendant is 
ptesent. 

(c) Appropriate watning notices shall be clearly 
pos ted . 
spooific Autborityr 376.303, 376.3071, 403.061, F.S. 
Law Implamontsdr 376.303, 376.3071, F.S. 
l+istory* New 12-10-90. 

17-775.620(4) - 17-775.7OO(History) 
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(5) If sampling analyses indicate any of the above 
parameters exceed the unaffected nat~al background levels, 
the permittee shall notify the Department in writing within 
seven days of receiving analytical results. 
specifiC! Autbority: 376.303, 376.3071, 403.061, 403:0877, 
F.S. 
Law Iaple.ented: 376.303, 376.3071, F.S. 
Hiatory: New 12-10-90, 11-30-92. 

17-775.&20 Receiving, Handling, and Stockpiling 
(1) Each batch of contaminated soil shall be clearly 

identified by source and stockpiled separately until all 
sampling and analyses in accordance with Rule 17-775.410, 
F.A.C, are complete. Unless pretreatment soil samples are 
taken at the contamination site, a stocKpile identification 
system shall be used which Is consistent 
with the sample numbering system described in the Quality 
Assurance Standard Operating Procedures Manual for Soil 
Thermal Treatment Facilities. Once the contaminated soil is 
determined to be acceptable for treatment, soil batches may 
be miKed with other soil batches found acceptable for 
thermal treatment. All contaminated Boils shall be stored 
separately and apart from all treated soils. 

(2) contaminated soil shall be stored pursuant to this 
Chapter in such a manner to prevent contact with rainfall or 
release of leachate to ground water or surface water. The 
following pre-treatment storage measures shall be provided 
at each facility: 

(a) All Boil shall be stored under a permanent cover 
structure designed and constructed to prevent rainfall to 
either directly or indirectly come into contact with the 
stockpiled soil. 

(b) The soil shall be stored on a permanent floor 
designed and constructed to prevent seepage, which will 
maintain a maKimum hydraulic conductivity of no more than 
10-7cm/sec through a minimum of four inches. 

1. Plastic or synthetic liners as flooring shall not 
be considered as suitable alternates. 

2. The floor structure shall be designed and constructed 
for leachate collection and control. A record keeping 
system Shall be provided to record quantity of leachate 
collected and means of treatment or disposal. 

(3) A covered structure and surface seal shall be 
provided aB described in Rule 17-775.620(2) (b), F.A.C., to 
prevent soil or ground water contamination durinq crushing, 
screening, off loading, or other handling. If these areas 
are cleared of contaminated soil daily, surface sealing as 
described in Rule 17-775.620(2)(b), F.A.C .• shall be 
provided. 

17-775.610(51 - 17-775.620(J) 
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(4) No leachate shall be discharged to soils, ground 
water, or surface water prior to treatment. Prior to 
disaharge, treated leachate shall meet the standards 
established in Rule 17-3, F.A.C. Applicable permits for 
discharges to either surface water or ground water must be 
obtained prior to any discharge. 

(5) Leachate may be treated in the thermal treatment 
facility .. 

(6) Until soil analyses have verified that the soil 
meets the clean soil criteria identified in Rule 17-775.400, 
F.A.C., treated soil shall be stockpiled on a permanent 
floor structure, which meets the criteria in Rule 
17-775.620(2)(b) . 

(7) The maximum quantity of untreated soil stored at a 
thermal treatment facility shall be limited to 90 days 
treatment capacity based on the facility rated capacity 
stated in the Notice of Intent, form 17-775.900(1). 
specific Autbority:' 376.30J, J76.J071, 403.061, F.S. 
Law Impl •• ented: J76.J03, 376.3071, F.S. 
Hi.tory: New 12-10-90, Amended 11-30-92. 

PART III 
SPECIFIC CONDITIONS FOR MOBILE FACiLITIES 

17-775.700 Notic •• and security 
(1) Any mobile therm~l treatment facility which intends 

to treat contaminated soil, shall notify the following 
entities by registered mail at least three days prior to 
initiating operation at a contaminant site: 

(a) The local City and County governments and local 
environmental agency, and 

(b) The appropri~te District Office of the Department. 
(2) Any permitted mobile thermal treatment facility 

shall take appropriate measures to assure protection of the 
general public including the following: 

(al A security fence shall surround all areas where 
contaminated soil is being processed, including stockpiling, 
handling and burning areas. The fence sh~ll extend at le~st 
SiK feet above ground surface. In lieu of a security fence, 
surveillance personnel on site at all times is an acceptable 
alternatiye. 

(bl Gate accesses shall be locked When no attendant is 
present. 

(c) Appropriate warning notices shall be clearly 
posted. 
Specific Autbority: 376.303, 376.J071, 403.061, F.S. 
Law I_ple.ented: 376.303, 376.J071, F.S. 
Historyt New 12-10-90. 

17-775.620(4) - 17-775.700(History) 
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17-775.710 Eacavating, Handling,Wand Btockpiling 
(1) Mobile facilities shall operate only at sites with 

confirmed contaminated soils and may treat only soil native 
to the site. 

(2) Soil which is encavated shall remain on-site and 
within the area of suspected ground water contamination 
until soil has been treated, and cleanup levels identified 
in Rule 17-715.400, F.A.C., have been confirmed. 

(3) Encavated soil shall be stockpiled on an 
impermeable surface or a linar with a minimum thickness of 
five mils. The stockpile ehall be covered by a eecured 
plastic cover with a minimum thlckness of five mils until 
treatment in the thermal treatment unit commencee. 

(4) To the gteateet extent poeeible, eoil treated by 
mobile facilities ehall be returned to-the original 
excavation pit. 

(5) The stockpile area for untreated soil shall be 
graded to direct leachate flow to return to the original 
excavation pit. 
6pecific Authority: 376.303, 376.3071, 403.061, 403.0071, 
'F.S. 
Law Implamsntsdr 376.303, 376.3071, F.S. 
llistory: New 12-10-90, Amended 11-30-92. 

PART IV 
BOIL TPERHAL TREATHENT PACILITY POBWB 

17-775.900 Forma 
The forme and inetructione used by the Department in the 

general permitting of eoil thermal treatment facilitiee are 
adopted and incorporated by referente in thie section. The 
forms are lieted by rule number, which is aleo the form 
number , and with the eubject title and effective date. 
Copies of forms may be obtnined by writing to the Director, 
Divieion of Waste Hanagement, Department of Environmental 
Regulation, 2600 Blair Stone Road, Tallahassee, Florida 
32399-2400. 

(1) Notice of Intent to Use the General Permit to 
Construct/Operate a Soil Thermal Treatment Facility, 1990. 

(2) Untreated Soil Reporting Form, 1992. 
(3) Treated Soil Reporting Form, 1990. 

spaairic Autbority: 376.303, 376.3071, 403.061, 403.087, 
F.S. ,, 
Lsw Implmm~atad: 376.303, 376.3071, F-S. 
Bimtoryr New 12-10-90, Amended 11-30-92. 

17-775.710(l) - 37-775.90O(Hietory) 
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17-775.710 Excavatihg, Handling,~and stockpiling 
, (1) Mobile facilities shall operate only at sites with 

confirmed contaminated soils and may treat only soil native 
to the site. 

(2) Soil which is excavated shall remain on-site and 
within the area of suspected ground water contamination 
until soil has been treated, and cleanup levels identified 
in Rule 17-775.400, F.A.C., have been confjrmed. 

(3) Excavated soil shall be stockpiled on an 
impermeable surface or a liner with a minimum thickness of 
five mils. The stockpile shall be covered by a secured 
plastic cover with a minimum thickness of five mils until 
treatment in the thermal treatment unit commences. 

(4) To the greatest extent possible, soil treated by 
mobile facilities shall be returned to. the original 
excavation pit. 

(5) The stockpile area for untreated soil shall be 
graded to direct leachate flow to return to the original 
excavation pit. . 
specific Authority: 376.303, 376.3071, 403.061, 403.0B71, 
'F.S. 
Law I.plemented: 376.303, 376.3071, F.S. 
Hi.tory: New 12-10-90, Amended 11-30-92. 

PART IV 
SOIL THERMAL TREATHENT FACILITY FORKS 

17-775.900 For •• 
The forms and instructions used by the Department in the 

general permitting of soil thermal treatment faci,li ties are 
adopted and incorporated by reference in this section. The 
forms are listed by rule number, which is also the form 
number, and with the subject title and effective date. 
copies of forms may be obtained by writing to the Director, 
Division of Waste Management, Department of Environmental 
Regulation, 2600 Blair Stone Road, Tallahassee, Florida 
32399-2400. 

(1) Notice of Intent to Use the General Permit to 
construct/operate a Soil Thermal Treatment Facility, 1990. 

(2) Untreated Soil Reporting Form, 1992. 
(3) Treated Soil Reporting Form, 1990. 

speoific Authority: 376.303, 376.3071, 403.061, 403.087, 
F.S. 
Law I.plemeDted: J76.303, 376.3071, F.S. 
History. New 12-10-90, Amended 11-JO-92. 

17-775.710(1) - 17-775.900(History) 

-15-
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******* ANALYSIS OF STRIPPING TOWER ******* 

PROJECT : NFF Cecil Field DATE : 12/1/1994 

ENGINEER : BGS PAGE : 1/2 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of a'ir 
Viscosity of-water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

: 68.0 degrees F. - 
. . 62.3 lb/ft*3 
: 0.0752 lb/ft*3 
: 6.753-04 lb/ft.s 
: 1.19E-05 lb/ft.s 
. . 73 dyne/cm 
: 1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Mola1 volume at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

: Benzene 
. . 78.1 g/mol 
: 176 degrees F. 
: 0.0960 L/mol 
. . 0.23000 
: 1849 deg K 
: l.OlE-04 ft*2/s 
: 9.593-09 ftA2/s 

PACKING PROPERTIES 

Name . 
Packing Material 
Nominal Size 
Specific Area 
Critica1 surface tension 
Packing depth 
Air friction factor 

: Jaeger Tripacks 
. . Plastic 
. . 2.00 inch 
: 47.9 ft^2/ftA3 
: 33 dyne/cm 
. . 11.0 ft 
. . 15 

AIRSTRIP Ver. 1.2 (CI 1988 1524 Indiana, Ames, Iowa 50010 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of·water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

68.0 degrees F. 
62.3 lb/ft .... 3 

0.0752 lb/ft .... 3 
6.7SE-04 lb/ft.s 
1.19E-OS lb/ft.s 

73 dyne/em 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

Benzene 
78.1 g/mol 

176 degrees F. 
0.0960 L/mol 

0.23000 
1849 deg K 

1.01E-04 ft .... 2/s 
9.59E-09 ft .... 2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Jaeger Tripacks 
Plastic 
2.00 inch 
47.9 ft A 2/ft .... 3 

33 dyne/cm 
11. 0 ft 

15 

12/1/1994 

1/2 

AIRSTRIP Ver. 1.2 (C) 1988 1524 Indiana, Ames, Iowa 50010 
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******* ANALYSIS OF STRIPPING TOWER ****+** 

PROJECT : NFF Cecil Field 

ENGINEER : BGS 

LOADING RATES 

DATE : 12/1/1994 

,PAGE : 212 

Water mass leading rate : l.llE+OO lb/ft*2.s - 
Air mass loading rate : 4.00E-02 lb/ft*2.s 
Water volumetric loading rate : 7.963+00 gpm/ft*i 
Air volumetric loading rate : 2.393+02 gpm/ft*2 
Air pressure gradient : c.06 II H20/ft 
Volumetric air/water ratio : 30.0 
Stripping factor : 6.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted : 39.8 % 
Wetted packing area : 19.0 ft*2/ft*3 
Transfer rate constant in water : 4.783-04 ft/s 
Transfer rate constant in air . . l-293-02 ft/s 
Overa11 transfer rate constant : 4.123-04 ft/s 
Overa11 mass transfer coefficient : 7.843-03 l/s 
NTU : 4.5866 
HTU . . 2.3983 ft 

. 
CONTAMINANT REMOVAL' 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

: 5.50E+Ol ug/L 
. . 9.343-01 ug/L 
: 98.3 % 

5.173-03 lb/ftA2.day 
. . 5.10E-02 mg/ft*3 

* 
* 

* 
* 

# 

# 
Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

******* A N A L Y SIS OF S T RIP PIN G TOW E R *******' 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

LOADING RATES 

Water mass leading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

1.11E+00 lb/ftA 2.s 
4.00E-02 lb/ftA 2.s 

7.96E+00 gpm/ft A 2 
2.39E+02 gpm/ft A 2 

<.06 " H20/ft 
30.0 

6.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

39.8 % 
19.0 ft A 2/ftA 3 

4.78E-04 ft/s 
1.29E-02 ft/s 
4.12E-04 ft/s 

7.84E-03 l/s 
4.5866 
2.3983 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

5.50E+01 ug/L 
9.34E-01 ug/L 

98.3 % 
S.17E-03 lb/ftA 2.day 

5.10E-02 mg/ft A 3 

* 
# 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

12/1/1994 

2/2 

* 

*' 

# 

* 

* 
* 
*' 



******* ANALYSIS OF STRIPPING TOWER *****t* 

PROJECT : NFF Cecil Field DATE : 12/1/1994 

ENGINEER : BGS PAGE : 1/2 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

: 68.0 degrees F. - 
: 62.3 lb/ft*3 
: 0.0752 lb/ftA3 
: 6.753-04 lb/ft.s 
: l.l9E-05 lb/ft.s 
: 73 dyne/cm 
. . 1.00 atm 

CONTAMINANI' PROPERTIES 

Name : Benzene 
Molecular weight : 78.1 g/mol 
Boiling point . . 176 degrees F. 
Mola1 volume-at boiling point 0.0960 L/mol 
Henry's Constant . . 0.23000 
Temperature Constant : 1849 deg K 
Molecular diffusivity in air . . l.OlE-04 ft*2/s 
Molecular diffusivity in water : 9.593-09 ft^2/s 

L 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critica1 surface tension 
Packing depth 
Air friction factor 

. . Jaeger Tripacks 
: Plastic 
: 2.00 inch 
: 47.9 ftA2/ft*3 
: 33 dyne/cm 
: 11.0 ft 
: 15 

. 
AIRSTRIP Ver. 1.2 (Cl 1988 1524 Indiana, Ames, Iowa 50010 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

68.0 degrees F. 
62.3 lb/ft .... 3 

0.0752 lb/ft .... 3 
6.75E-04 lb/ft.s 
1. 19E- 05 lb/ft. s 

73 dyne/cm 
1. 00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume·at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

Benzene 
78.1 g/mol 

176 degrees F. 
0.0960 L/mol 

0.23000 
1849 deg K 

1. 01E-04 ft .... 2/s 
9.59E-09 ft .... 2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Jaeger Tripacks 
Plastic 
2.00 inch 
47.9 ft .... 2/ft .... 3 

33 dyne/cm 
11.0 ft 

15 

12/1/1994 

1/2 

AIRSTRIP Ver. 1.2 (C) 1988 1524 Indiana, Ames, Iowa 50010 



**ir**** ANALYSIS OF STRIPPING TOWER *****t* 

. 

PROJECT : NFF Cecil Field 

ENGINEER : BGS 

DATE : 12/1/1994 

PAGE : 2/2 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

. . l.llE+OO lb/ft*2.s 
: 4.00E-02 lb/ft*2.s 
: 7.963+00 gpm/ft*2 
. . 2.393+02 gpm/ft*2 
: c.06 II H20/ft 
: 30.0 
: 6.9 

MASS TRANSFER PARAMETERS 

Percentage 05 packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overa11 transfer rate constant 
Overa11 mass transfer coefficient 
NTU 
HTU 

: 39.8 % 
: 19.0 ftA2/ft^3 
. . 4.783-04 ft/s 
. . 1.293-02 ft/s 
: 4.123-04 ft/s 
: 7.843-03 l/s 
. . 4.5866 
: 2.3983 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstrearn 

: 1.40 mg/L 
: 2.383+01 ug/L 
: 98.3 % 
: 1.32E-01 lb/ft*2.day 
. . 1.30E+OO mg/ft^3 

* 
* 

* 
* 

# 

* 

# 
Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

LOADING RATES 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

1.11E+00 lb/ftA2.s 
4.00E-02 lb/ftA2.s 

7.96E+00 gpm/ftA2 
2.39E+02 gpm/ftA2 

<:.06 " H20/ft 
30.0 

6.9 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

39.8 %" 
19.0 ft A2/ftA3 

4.78E-04 ft/s 
1.29E-02 ft/s 
4.12E-04 ft/s 

7.84E-03 l/s 
4.5866 
2.3983 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

1.40 mg/L 
2.38E+01 ug/L 

98.3 %" 
1.32E-01 lb/ftA2.day 

1.30E+00 mg/ftA3 

* 
# 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

12/1/1994 

2/2 

* 

* 

# 

* 

* 
* 

* 



******* ANALYSIS OF STRIPPING TOWER ******* 

PROJECT : NFF Cecil Field 

ENGINEER : BGS m 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

DATE : 12/1/1994 

PAGE : 1/2 

PHYSICAL CONSTANTS 

: 68.0 degrees F. 
: 62.3 lb/ft*3 
: 0.0752 lb/ft*3 
: 6.753-04 lb/ft.s 
: 1.19E-05 lb/ft.s 
: 73 dyne/cm 
: 1.00 atm 

CONTAMINANI' PROPERTIES 

Name 
Molecular weight 
Boiling point 
Mola1 volume at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

: Benzene 
. . 78.1 g/mol 
: 176 degrees F. 
: 0.0960 L/mol 
. 0.23000 

1849 deg K 
: l.OlE-04 ft*2/s 
. . 9.593-09 ft*2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critica1 surface tension 
Packing depth 
Air friction factor 

AIRSTRIP Ver. 1.2 (C) 1988 . 

: Jaeger Tripacks 
. Plastic 
. . 2.00 inch 
. 47.9 ft*2/ft*3 
: 33 dyne/cm 
: 11.0 ft 
. . 15 

1524 Indiana, Ames, Iowa 50010 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

68.0 degrees F. 
62.3 lb/ftA 3 

0.0752 lb/ft .... 3 
6.7sE-04 lb/ft.s 
1.19E-Os lb/ft.s 

73 dyne/crn 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

Benzene 
78.1 g/mol 

176 degrees F. 
0.0960 L/rnol 

0.23000 
1849 deg K 

1.01E-04 ft .... 2/s 
9.s9E-09 ft A 2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Jaeger Tripacks 
Plastic 
2.00 inch 
47.9 ft .... 2/ft .... 3 

33 dyne/crn 
11. 0 ft 

15 

12/1/1994 

1/2 

AIRSTRIP Ver. 1.2 (C) 1988 1524 Indiana, Ames, Iowa 50010 



******* ANALYSIS OF STRIPPING TOWER ******* 

w 

PROJECT : NFF Cecil Field 

ENGINEER : BGS 

DATE : 12/1/1994 

PAGE : 2/2 

LOADING RATES 

Water mass loading rate YGGP~- 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

: 2.21E+OO lb/ft*l.s - 
: 1.87E-01 lb/ft*2.s 
: 1.59E+Ol gpm/ft*2 
. . l.llE+03 gpm/ft*2 
: c.06 II H2O/ft 
: 70.0 
: 16.1 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted : 48.8 % 
Wetted packigg area : 23.3 ft*2/ft*3 
Transfer rate constant in water : 6.623-04 ft/s 
Transfer rate constant in air : 3.413-02 ft/s 
Overa11 transfer rate constant : 6.10E-04 ft/s 
Overa11 mass transfer coefficient : 1.423-02 l/s 
NTU . . 4.3236 
HTU . 2.5442 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

: 5.50E+Ol ug/L 
: 8.953-01 ug/L 
: 98.4 '0 
: 1.03E-02 lb/ftA2.day 
. . 2.193-02 mg/ftA3 

* 
* 

* 
* 

# 

* 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

LOADING RATES 

Water mass loading rate ~-u G,.Pft-.· 

Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

2.21E+00 lb/ftA 2.s 
1.87E-01 lb/ftA 2.s 

1.S9E+01 gpm/ftA2 
1.11E+03 gpm/ftA2 

<.06 II H20/ft 
70.0 
16.1 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packiqg area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

48.8 % 
23.3 ftA2/ft A3 

6.62E-04 ft/s 
3.41E-02 ft/s 
6.10E-04 ft/s 

1. 42E- 02 l/S 
4.3236 
2.S442 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

5.50E+01 ug/L 
8.9SE-01 ug/L 

98.4 % 
1.03E-02 lb/ftA2.day 

2.19E-02 mg/ft A 3 

* 
# 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

12/1/1994 

2/2 

* 

# 

* 

* 

* 
* 

* 
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******* ANALYSIS OF STRIPPING TOWER ******* 

PROJECT : NFF Cecil Field DATE : 12/1/1994 

ENGINEER : BGS PAGE : 1/2 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

. . 68.0 degrees F. - 
: 62.3 lb/ft*3 
: 0.0752 lb/ft*3 
: 6.753-04 lb/ft.s 
: l.l9E-05 lb/ft.s 
. . 73 dyne/cm 
. . 1.00 atm 

CONTAMINANT PROPERTIES 

Name : Benzene 
Molecular weight 78.1 g/mol 
Boiling point . . 176 degrees F. 
Mola1 volume at boiling point : 0.0960 L/mol 
Henry's Constant : 0.23000 
Temperature Constant : 1849 deg K 
Molecular diffusivity in air : l.OlE-04 ftA2/s 
Molecular diffusivity in water : 9.593-09 ft*2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size- 
Specific Area 
Critica1 surface tension 
Packing depth 
Air friction factor 

. . Jaeger Tripacks 
: Plastic 
: 2.00 inch 
: 47.9 ftA2/ft^3 
. . 33 dyne/cm 
: 11.0 ft 
: 15 

AIRSTRIP Ver. 1.2 (CI 1988 1524 Indiana, Ames, Iowa 50010 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINEER BGS PAGE 

PHYSICAL CONSTANTS 

Design temperature 
Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

68.0 degrees F. 
62.3 lb/ftA 3 

0.0752 lb/ftA 3 
6.75E-04 lb/ft.s 
1. 19E- 05 lb/ft. s 

73 dyne/cm 
1.00 atm 

CONTAMINANT PROPERTIES 

Name 
Molecular weight 
Boiling point 
Molal volume at boiling point 
Henry's Constant 
Temperature Constant 
Molecular diffusivity in air 
Molecular diffusivity in water 

Benzene 
78.1 g/mol 

176 degrees F. 
0.0960 L/mol 

0.23000 
1849 deg K 

1. 01E- 04 ft A 2/s 
9.59E-09 ft A 2/s 

PACKING PROPERTIES 

Name 
Packing Material 
Nominal Size. 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

Jaeger Tripacks 
Plastic 
2.00 inch 
47.9 ft A 2/ftA 3 

33 dyne/cm 
11.0 ft 

15 

12/1/1994 
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AIRSTRIP Ver. 1.2 (C) 1988 1524 Indiana, Ames, Iowa 50010 
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******* ANALYSIS OF STRIPPING TOWER ******* 

PROJECT : NFF Cecil Field 

ENGINEER : BGS 

DATE : 12/1/1994 

PAGE : 2/2 

LOADING RATES 

Water mass loading rate 
m-g;" . 

. 3.323+00 lb/ft^2.s - 
Air mass loading rate . . 7.61E-01 lb/ft*l.s 
Water columetric loading rate : 2.393+01 gpm/ft*2 
Air volumetric loading rate 4.543+03 gpm/ft^2 
Air pressure gradient . . 0.935 II H2O/ft 
Volumetric air/water ratio . . 190.0 
Stripping factor : 43.7 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted : 54.5 % 
Wetted packing area : 26.1 ft*2/ftA3 
Transfer rate constant in water : 8.063-04 ft/s 
Transfer rate constant in air : 7.373-02 ft/s 
Overa11 transfer rate constant : 7.693-04 ft/s 
Overa11 mass transfer coefficient : 2.01E-02 l/s 
NTU 
HTU 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

: 4.1385 
. . 2.6580 ft 

CONTAMINANT REMOVAL 

. 5.50E+Ol ug/L 

. . 9.433-01 ug/L 

. . 98.3 % 
: 1.553-02 lb/ft^2.day 
: 8.063-03 mg/ft*3 

* 
* 

* 
* 

# 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

******* A N A L Y SIS OF S T RIP PIN G TOW E R ******* 

PROJECT NFF Cecil Field DATE 

ENGINE,ER BGS PAGE 

LOADING RATES 
iJS" ~j'''' 

Water mass loading rate 
Air mass loading rate 
Water volumetric loading rate 
Air volumetric loading rate 
Air pressure gradient 
Volumetric air/water ratio 
Stripping factor 

3.32E+00 lb/ftA 2.s 
7.61E-01 lb/ftA 2.s 

2.39E+01 gpm/ft A 2 
4.54E+03 gpm/ftA 2 
0.935 II H20/ft 
190.0 

43.7 

MASS TRANSFER PARAMETERS 

Percentage of packing area wetted 
Wetted packing area 
Transfer rate constant in water 
Transfer rate constant in air 
Overall transfer rate constant 
Overall mass transfer coefficient 
NTU 
HTU 

54.5 % 
26.1 ft A 2/ftA 3 

8.06E-04 ft/s 
7.37E-02 ft/s 
7.69E-04 ft/s 

2.01E-02 l/S 
4.1385 
2.6580 ft 

CONTAMINANT REMOVAL 

Influent concentration 
Effluent concentration 
Fraction removed 
Mass of contaminant removed 
Concentration in airstream 

5.50E+01 ug/L 
9.43E-01 ug/L 

98.3 % 
1.55E-02 lb/ftA 2.day 

8.06E-03 mg/ft A 3 

* 
# 

Expressed per unit of stripping tower cross-sectional area 
Expressed per unit of tower length 

12/1/1994 

2/2 

* 

* 
# 

* 

* 
* 

* 



; ?tem Performance Estimate 
Client and Proposal Information: 

NFF Cecil Fìeld 
Water treatment for dewatering system 

. 

Contaminant 
Untreated 

Influent 

Benzene 55 wb 

BTEX (as Benzene) 1400 ppb 

Model2311 Model2321 
Effluent Effluent - 
Water Water 
Air(lbs/hr) Air(lbs/hr) 
% removal % removal 

6 PP 
0.000613 
90.0289% 

1 ppb 
0.000675 
99.1589% 

129 ppb 
0.015894 
90.8289% 

12 PM 
0.017358 
99.1589% 

Model Chosen: 
Water Flow Rate: 
Air Flow Rate: 
Water Temp: 
Air Temp: 
ArW Ratio: 
Safety Factor: 

Effluent 
Water 
Air(lbs/hr) 
% removal 

~1 wb 
0.000687 
99.9229% 

2 wb 
- 0.017483 

99.9229% 

2300 
25.0 gpm 
300 cfm 
68.0 F 
70.0 F 
89.8 cu. W cu. ft 
None 

Model2341 
Effluent 
Water 
Air(lbs/hr) 
% removal 

cl ppb 
0.000688 
99.9929% 

~1 ppb 
0.017506 
99.9929% 

z 

This report has been generated by ShallowTray Modeler software version 1.4.1. This software is desígned to assìst a skilled operator 

in predicting the performance of a ShallowTray air stripping system. The software will accurately predìct the system performance 

when both the equipment and the sobre are operated according to the wriien documentatìon and standard operatíon. 

P East Environmental Products, Inc. cannot be responsible for incidental or consequential damages resulting from the improper 
0, ion of either the scfhvare or the air stripping equipment. Report generated: 12/1/1994 

Copyright 1992 North East Environmental Products, Inc. * 17 Technology Drive, West Lebanon, NH 03784 
Voice: 603-298-7061 FAX: 603-298-7063 l AII Rights Reserved. 

ShailowTI 
low profile air .strlpper.s 

~ . 
~ .. tern Performance Estimate 
Client and Proposal Information: 

NFF Cecil Field 

Model Chosen: 2300 
Water Flow Rate: 25.0 gpm 

Water treatment for dewatering system Air Flow Rate: 300 cfm 
Water Temp: 68.0 F 
Air Temp: 70.0 F 
Am Ratio: 89.8 cu. ttl cu. ft 
Safety Factor: None 

Untreated Model 2311 Model 2321 IModel 23311 Model 2341 
Contaminant Influent Effluent Effluent, Effluent Effluent 

Water Water Water Water 
Air(lbslhr) Air(lbslhr) Air(lbslhr) Air(lbslhr) 
% removal % removal % removal % removal 

Benzene 55 ppb 6 ppb 1 ppb <1 ppb <1 ppb 
0.000613 0.000675 0.000687 0.000688 
90.8289% 99.1589% 99.9229% 99.9929% 

BTEX (as Benzene) 1400 ppb 129 ppb 12 ppb 2 ppb <1 ppb 
0.015894 0.017358 0.017483 0.017506 
90.8289% 99.1589% 99.9229% 99.9929% 

This report has been generated by ShallowTray Modeler software version 1.4.1. This software is designed to assist a skilled operator 

in predicting the performance of a ShallowTray air stripping system. The software will accurately predict the system performance 

when both the equipment and the software are operated according to the written documentation and standard operation, 

~I East Environmental Products, Inc. cannot be responsible for incidental or consequential damages resuHing from the improper 
0, .ion of either the software or the air stripping equipment. Report generated: 1211/1994 

Copyright 1992 North East Environmental Products, Inc. *17 Technology Drive, West Lebanon, NH 03784 
Voice: 603-298-7061 FAX: 603-298-7063 * All Rights Reserved. 
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12-02-94 
14:46:23 

1 

*** SCREEN-1.2 MODEL RUN *** 
","* VERSION DATED 90xXx *** 

'\ 
TurP - Air Stripper Emissions 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = POINT 
EMISSION RATE (G/S) = 86703-04 
STACK HEIGHT (M) = '4.88 
STK INSIDE DIAM (M)' 
STK EXIT VELOCITY (M/S): ' 

61 
1621 

STK GAS EXIT TEMP (K) = 263.00 
AMBIENT AIR TEMP (K) = 293.00 
RECEPTOR HEIGHT (M) = OO 
IOPT (l=URB,2=RUR) = 2' 
BUILDING HEIGHT (M) 
MIN HORIZ BLDG DIM (M) : 

00 
:oo 

MAX HORIZ BLDG DIM (M) = -00 

*************************************** 
*** SUMMARY OF SCREEN MODÉL RESULTS *** 
*************************************** 

CALCULATION MAX CONC DIST TO TERRAIN 
PROCEDURE (UG/M**3) = (MI HT (MI 
__---------- 

,&PLE TERRAIN 
_-_________ _-_____ ------- 

.9144 100. 0. 

******************t**********i**********~********** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
**********t******************************~********* 

BUOY. FLUX = -00 M**4/S**3; MOM. FLUX = -00 M**4/S**2. 

*** FULL METEOROLOGY *** 

********t************************* 
*** SCREEN A&OMATED DISTANCES *** 
********************************** 

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ** 

DIST CONC 
(MI (UG/M**3) 

1. 
100. 
200. 
300. 
400. 
500. 
600. 
700. 
800. 
900. 

. 0000 

.9144 

.5999 

.3582 

.2358 

.1674 

.1255 
97963-01 

:79823-01 
. 66553-01 

STAB 

0 . 0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 
6 1.0 

UlOM 
(M/S 1 
--w-m 

USTK MIX HT 
(M/S 1 (MI 
--w-m ------ 

. 0 0 
1.0 5ooo:o 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 
1.0 5000.0 

PLUME SIGMA 
HT (MI Y (MI 
------ - ----- 

0 
3:5 

0 
4:1 

3.5 7.7 
3.5 11.2 
3.5 14.6 
3.5 18.0 
3.5 21.2 
3.5 24.5 
3.5 27.6 
3.5 30.8 

SIGMA 
Z 04) 

------ 
0 

2:3 
4.1 
5.6 
7.0 
8.4 
9.7 

10.9 
12.0 
13.0 

DWASH 
----_ 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1 

*** SCREEN-1.2 MODEL RUN *** 
*** VERSION DATED 90XXX *** ", , 

~rP - Air Stripper Emissions 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE 
EMISSION RATE (GIS) = 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) 
STK EXIT VELOCITY (M/S)= 
STK GAS EXIT TEMP (K) 
AMBIENT AIR TEMP (K) = 
RECEPTOR HEIGHT (M) 
IOPT (1=URB,2=RUR) 
BUILDING HEIGHT (M) 
MIN HORIZ BLDG DIM (M) = 
MAX HORIZ BLDG DIM (M) 

POINT 
.8670E-04 
4.88 

.61 
.1621 

293.00 
293.00 

.00 
2 

.00 

.00 

.00 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION 
PROCEDURE 

MAX CONC 
(UG/M**3 ) 

DIST TO 
MAX (M) 

TERRAIN 
HT (M) 

P -'~PLE TERRAIN .9144 100. O. 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
*************************************************** 

BUOY. FLUX = . 00 M**4/s**3i MOM. FLUX .00 M**4/s**2 . 

*** FULL METEOROLOGY *** 

********************************** 
*** SCREEN A~OMATED DISTANCES *** 
********************************** 

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING 

DIST CONC U10M USTK MIX HT PLUME SIGMA 
(M) (UG/M**3) STAB (MiS) (MiS) (M) HT (M) y (M) 

------- - - - - - - - - - - - - - - - - - - - - ------ ------ ------
1. .0000 0 .0 .0 . 0 . 0 . 0 

100. .9144 6 1.0 1.0 5000.0 3.5 4.1 
200. .5999 6 1.0 1.0 5000.0 3.5 7.7 
300. .3582 6 1.0 1.0 5000.0 3.5 11.2 
400. .2358 6 1.0 1.0 5000.0 3.5 14.6 
500. .1674 6 1.0 1.0 5000.0 3.5 18.0 
600. .1255 6 1.0 1.0 5000.0 3.5 21.2 
700. .9796E-Ol 6 1.0 1.0 5000.0 3.5 24.5 
800. .7982E-01 6 1.0 1.0 5000.0 3.5 27.6 
900. .6655E-01 6 1.0 1.0 5000.0 3.5 30.8 

12-02-94 
14:46:23 

DISTANCES ** 

SIGMA 
Z (M) DWASH 

------ - - - - -
. 0 

2.3 NO 
4.1 NO 
5.6 NO 
7.0 NO 
8.4 NO 
9.7 NO 

10.9 NO 
12.0 NO 
13.0 NO 



1000. 
1100. 
1200. 
1300. 

?400. 
1500. 
1600. 
1700. 
1800. 
1900. 
2000. 
2100. 
2200. 
2300. 
2400. 
2500. 
2600. 
2700. 
2800. 
2900. 
3000. 
3500. 
4000. 
4500. 
5000. 
5500. 
6000. 
6500. 
7000. 
7500. 
>ooo. 
8500. 
9000. 
9500. 

10000. 
15000. 
20000. 
25000. 
30000. 
40000. 
50000. 

56523-01 
:48963-01 
42933-01 

138043-01 
. 3400E-01 
.30623-01 
.27763-01 
-25323-01 
23213-01 

:21383-01 
19773-01 

:18433-01 
17243-01 

:1617~-01 
1521E-01 

:14343-01 
. 13563-01 
-12843-01 
1219E-01 

:1159E-01 
. 1103E-01 
-89463-02 
74613-02 

163573-02 
. 55093-02 
. 48403-02 
43003-02 

:38583-02 
.34893-02 
31883-02 

:29303-02 
.27073-02 
-25123-02 
23413-02 

:21903-02 
12923-02 

:912lE-03 
69683-03 

:55953-03 
.40223-03 
-31163-03 

6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 
6 1.0 1.0 5000.0 

MAXIMUM l-HRtONCENTRATION AT OR BEYOND 1. M: 
100. .9144 6 1.0 1.0 5000.0 

DIST = 
CONC = 
STAB = 
UlOM = 
USTK = 
MIX HT = 
PLUME HT= 
SIGMA Y = 
SIGMA Z = 
DWASH = 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

33.9 14.0 NO 
37.0 14.8 NO 
40.0 15.7 NO 
43.0 16.5 NO 
46.0 17.3 NO 
49.0 18.0 NO 
52.0 18.8 NO 
54.9 19.5 NO 
57.9 20.2 NO 
60.8 20.9 NO 
63.7 21.6 NO 
66.6 22.2 NO 
69.4 22.8 NO 
72.3 23.3 NO 
75.1 23.9 NO 
77.9 24.4 NO 
80.8 25.0 NO 
83.6 25.5 NO 
86.4 26.0 NO 
89.1 26.5 NO 
91.9 27.0 NO 

105.7 29.0 NO 
119.2 30.8 NO 
132.5 32 :6 NO 
145.7 34.2 NO 
158.7 35.8 NO 
171.6 37.2 NO 
184.3 38.6 NO 
197.0 40.0 NO 
209.5 41.2 NO 
222.0 42.3 NO 
234.3 43.4 NO 
246.6 44.4 NO 
258.8 45.4 NO 
270.9 46.4 NO 
388.4 54.9 NO 
500.9 60.3 NO 
609.8 64.9 NO 
715.6 68.8 NO 
920.2 74.5 NO 

1117.4 79.2 NO 

4.1. 2.3 NO 

DISTANCE FROM THE SOURCE 
MAXIMUM GROUND LEVEL CONCENTRATION 
ATMOSPHERIC STABILITY CLASS (l=A, 2=B, 3=C, 4=D, 5=E, 
WIND SPEED AT THE 10-M LEVEL 
WIND SPEED AT STACK HEIGHT 
MIXING HEIGHT 
PLUME CENTERLINE HEIGHT 
LATERAL DISPERSION PARAMETER 
VERTICAL DISPERSION PARAMETER 
BUILDING DOWNWASH: 
DWASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

MEANS NO CALC MADE (CONC = 0.0) 
MEANS NO BUILDING DOWNWASH USED 
MEANS HUBER-SNYDER DOWNWASH USED 
MEANS SCHULMAN-SCIRE DOWNWASH USED 
MEANS DOWNWmH NOT APPLICABLE, Xc3fLB 

6=F) 

1000. .5652E-01 6 1.0 1.0 5000.0 3.5 33.9 14.0 NO 
1100. .4896E-01 6 1.0 1.0 5000.0 3.5 37.0 14.8 NO 
1200. .4293E-01 6 1.0 1.0 5000.0 3.5 40.0 15.7 NO 
1300. .3804E-01 6 1.0 1.0 5000.0 3.5 43.0 16.5 NO 

'-:"\.400 . .3400E-01 6 1.0 1.0 5000.0 3.5 46.0 17.3 NO 
1500. .3062E-01 6 1.0 1.0 5000.0 3.5 49.0 18.0 NO 
1600. .2776E-01 6 1.0 1.0 5000.0 3.5 52.0 18.8 NO 
1700. .2532E-01 6 1.0 1.0 5000.0 3.5 54.9 19.5 NO 
1800. .2321E-01 6 1.0 1.0 5000.0 3.5 57.9 20.2 NO 
1900. .2138E-01 6 1.0 1.0 5000.0 3.5 60.8 20.9 NO 
2000. .1977E-01 6 1.0 1.0 5000.0 3.5 63.7 21. 6 NO 
2100. .1843E-01 6 1.0 1.0 5000.0 3.5 66.6 22.2 NO 
2200. .1724E-01 6 1.0 1.0 5000.0 3.5 69.4 22.8 NO 
2300. .1617E-01 6 1.0 1.0 5000.0 3.5 72.3 23.3 NO 
2400. .1521E-01 6 1.0 1.0 5000.0 3.5 75.1 23.9 NO 
2500. .1434E-01 6 1.0 1.0 5000.0 3.5 77.9 24.4 NO 
2600. .1356E-01 6 1.0 1.0 5000.0 3.5 80.8 25.0 NO 
2700. .1284E-01 6 1.0 1.0 5000.0 3.5 83.6 25.5 NO 
2800. .1219E-01 6 1.0 1.0 5000.0 3.5 86.4 26.0 NO 
2900. .1159E-01 6 1.0 1.0 5000.0 3.5 89.1 26.5 NO 
3000. .1103E-01 6 1.0 1.0 5000.0 3.5 91.9 27.0 NO 
3500. .8946E-02 6 1.0 1.0 5000.0 3.5 105.7 29.0 NO 
4000. .7461E-02 6 1.0 1.0 5000.0 3.5 119.2 . 30.8 NO 
4500. .6357E-02 6 1.0 1.0 5000.0 3.5 132.5 32.·6 NO 
5000. .5509E-02 6 1.0 1.0 5000.0 3.5 145.7 34.2 NO 
5500. .4840E-02 6 1.0 1.0 5000.0 3.5 158.7 35.8 NO 
6000. .4300E-02 6 1.0 1.0 5000.0 3.5 171. 6 37.2 NO 
6500. .3858E-02 6 1.0 1.0 5000.0 3.5 184.3 38.6 NO 
7000. .3489E-02 6 1.0 1.0 5000.0 3.5 197.0 40.0 NO 
7500. .3188E-02 6 1.0 1.0 5000.0 3.5 209.5 41.2 NO 
.1000. .2930E-02 6 1.0 1.0 5000.0 3.5 222.0 42.3 NO 
8500. .2707E-02 6 1.0 1.0 5000.0 3.5 234.3 43.4 NO 
9000. .2512E-02 6 1.0 1.0 5000.0 3.5 246.6 44.4 NO 
9500. .2341E-02 6 1.0 1.0 5000.0 3.5 258.8 45.4 NO 

10000. .2190E-02 6 1.0 1.0 5000.0 3.5 270.9 46.4 NO 
15000. .1292E-02 6 1.0 1.0 5000.0 3.5 388.4 54.9 NO 
20000. .9121E-03 6 1.0 1.0 5000.0 3.5 500.9 60.3 NO 
25000. .6968E-03 6 1.0 1.0 5000.0 3.5 609.8 64.9 NO 
30000. .5595E-03 6 1.0 1.0 5000.0 3.5 715.6 68.8 NO 
40000. .4022E-03 6 1.0 1.0 5000.0 3.5 920.2 74.5 NO 
50000. .3116E-03 6 1.0 1.0 5000.0 3.5 1117.4 79.2 NO 

MAXIMUM 1-HRtONCENTRATION AT OR BEYOND 1. M: 
100. .9144 6 1.0 1.0 5000.0 3.5 4.l. 2.3 NO 

DIST DISTANCE FROM THE SOURCE 
CONC = MAXIMUM GROUND LEVEL CONCENTRATION 
STAB = ATMOSPHERIC STABILITY CLASS (l=A, 2=B, 3=C, 4=D, 5=E, 6=F) 
U10M = WIND SPEED AT THE 10-M LEVEL 
USTK WIND SPEED AT STACK HEIGHT 
MIX HT MIXING HEIGHT 
PLUME HT= PLUME CENTERLINE HEIGHT 
SIGMA Y = LATERAL DISPERSION PARAMETER 
SIGMA Z = VERTICAL DISPERSION PARAMETER 
DWASH BUILDING DOWNWASH: 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 



1 
********i**t************************** 
**EUSER SPECIFIED AVERAGING TIMES *** 
* ;~*********f************************ 

I 

ESTIMATED MAXIMUM CONCENTRATION FOR 8 HR AVERAGING TIME = -64008 Cp -18288) 

. 

, 
************************************** 
**~ USER SPECIFIED AVERAGING TIMES *** 
* ~********************************** 

ESTIMATED MAXIMUM CONCENTRATION FOR 8 HR AVERAGING TIME = .64008(p .18288) 
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WEMORANDUH 

TO: Bryan Kízer 

FROM: John Kaiser, Task Order.Manager 
Mike Dunaway 
Celora Jackson 
Joe Ullo 

DATE: February 17, l.995 

SUBJECT: North Fuel Farra, Cecil Field 
Phase 1, Task 2; Free Prnducc Removal 

BACKGROUND 

On January 24, 1995, a joint meeting including ABB Envíronmental Services, Ix. 
(ABB-ES), Bechrel Envixonmental Inc. (BEI), SOUTHDIV, and Gecil Fiald personnel 
was conducted at Cecil Field. It was determinad in this meeting that severa3 

acrions were to be implemented to ídentify zlhe source of con~amination and rcmedy 
the free product and soil contamination that currentlyhas been identified at the 
site. These actions include the cleaning, inspecning, and repairíng of the fuel 
scosage tanks, an initial acrion to remove free product, and an initial action 
to remove excessívely contaminated soil. Each of theses actions will be 
addressed separately but implementation could occur concurrcntly. 

. The cleaning, inspectíng, and repairing of the fuel storage tanks wi1.1 be 
performed by BE1. The fuel storage tarda will be cleaned, inspected, and 
repaired in sccordance wírh the workplan submitted by Ennesprise. The 
ínitiatives for the fuel storage canks will taka place concurrently wizh the 
implementation of the initial actions for frae product and sol1 removal. 

ABB-ES was tasked with submitting a Technical Memorandum that addresses the 
removal of free product at the Norizh Fuel Farm (NFF), Naval Air Starion (NAS) 
Cecil Field, Jacksonville, Florida. Tbe remedía1 action ohjectivs of this 
memorandum is to remove the free product from the aquifer to the extent 
practicable in accordance with Chapter 62-770.300(3), FloridsAdministrative Coda 
(FAC). 

In 1991, AEB-BS conducted a Contaminacion Assessmenc (CA) to characcerize and 
assess che vertical and hotizonrsl exnent of contamínation at the NFF. Thirty- 
seven soilborings, 26 shallow moniLoring Wells, and 4 dcap monitnríng wells were 
ínstalled ar ehe site, 

During this assessment, fr:e produce was maasured in seven of the rwenty-sí:< 
shallow monitorìng wells installed at the site. Apparent thickness of frea 
product in the monitoring well E measured duríng 1991and 1992, was from O-02-foot 
to 6.00-feet. 

TO: 

FROM: 

DATE: 

SUBJECT: 

BACKGROUND 

TO 803 743 0563 

MEMORANDUM 

Bryan Kizer 

John Kaiser, Task Order· Manager 
Mike Dunaway 
Celora Jackson 
Joe U110 

February 17. 1.995 

North Fuel Farm. Cecil Field 
Phase I. Task 2; Free Froduc~ Removal 

1995.02-17 17:30 #211 P.01/19 

On January 24, 1995, a joint meeting including ABB Environmen~al Services. Inc. 
(ABB-ES), Bechtel Environmental Inc. (BET), S OUTHD IV , and Cecil FiAld personnel 
was conducted at C@cil Field. It was determined in this meeting that severa) 
actions were to be. implemented to identify the source of cont:amination and :r:cme.dy 
the free product and Goil contrunination that currently has been identifi~d a.t the 
site. These actions include the cleaning, inspect:ing, and repairing of t:he fuel 
st:orage tanks, an initial aCLion t:o remove free product, and an initial action 
to remove excessively contaminated soil. Each of theses actions will be 
addressed separately but implement:ation could occur concurrently. 

The cleaning, inspecting, and repairing of the fuel storage tanks will be 
performed by BEl. The fuel storage tanks will be clea.ned, inspect:ed, and 
repatred in accordance wi I:h the workplan submitted by EnLerprise. The 
initiatives for the fuel storage tanks will take place concurrently wi~h the 
implementation of the initial actions for free product and soil removal. 

ABB-ES was tasked with submitt:ing a Technical Memorandum that addresses the 
removal of free product at the Nor~h Fuel Farm (NFF), Naval Air Stat:ion (NAS) 
Cecil Field, Jacksonville, Florida. The lemedial ac-cion objective? of this 
memorandum is to remove. ehe free produc-c from -che aquifer eo ehe ext:ent 
practicable in accordance with Chapte:c 62 -770.300(3), Florida Administrative Code 
(FAC). 

In 1991 ABB-ES conducted a Contamina~ion Assessmenc (CA) to charac~erize and 
aSSess ~he vertical and horizontal ez~en~ of contamination at the NFF. Thirty
sevG!n soil borings I 26 shallow monicaring wells ,and 11- d~e.p monitoring wells were 
installed SL the site. 

During this assessment, fr~e produce was measured in seven of the "CT.Tenty-si:~ 
shallow monitoring wells inst.:;111ed a.-t Lhe site. Apparent thickness of fre~ 
product in che monitoring ~"ells measured during 1991 and 1992, ~as from O.02.-foo~ 
to 6.00-feet. 

1 
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. 
The apparent thlchess of free product contained In each monikoring wcll vas 
calculated by subtrscting the depth CO Eree produce from the depth to 
groundwater. Apparem free produce chickness in the monitoring Wells measured 
in March 1994, was from 0.22-foot eo 5.03-feet. A generalized contour map of 
apparent free product thickness based en messurements collected March 1994, is 
presentecl in Figure 1. 

The apparent thickness of frea product measured in the monitoring wells is 
affected by the ssasonal rains rhat cause the groundwater table to fluctuate in 
a range.from 1 to L feet. The average groundwater elevation below the tank mound 
is from 77 Co 78 feet mean sea level. A mounding effect in the groundwater below 
the ~ank farm induces migrarion of free produce down the tankmound, radially in 
rhe west and soulh directions. 

However,.the empirical relarionship that exists to convern the apparent thickness 
of free product measured in the monitoring wells to the true thickness of free 
praduct present in the subsurface formation, is qpicalmly one fourth of the 
apparent thickness of free productmeasured. A baildown test conducted by ABB-ES 
has determined that for this site the factor for converting apparent rhicknees 
of free producr to true thickness of free producr is ona rhird. 

Volume eseimates of frce product in the subsurface based on apparenn thíckness 
must also account for nhe porosity (or pore space) of rhe subsurface and che 
fraction of pore space that is occupied by free product (or percent saturation). 
Further, the volume of total reooverable free product is a fraction of the 
calculated volume. Free produce adsorbed to soil (fractian of 20% sorbed to 80% 

. recoverable) may not be recovered by collection of free product floatíng on 
groundwacer. 

Based on che approximate extent of the fr&e product plume, the esrimatedmaximum 
volume of free productpresent is 87,000-gallons. Thls quantity is basad on the 
apparent thickness of free product at the site. Included also in this quanrity 
is the produce: plume beneath tha ranL -s and outside the cank perimeter fence. Tho 
overa11 plume geometry may be more comparable to separate llpr:oduct ~001s" 
surrounding each tank. Since these calculatíons are sll estimares, the actual 
conditions willbe determined in the field. The free product volutae calculations 
are contaíned ín Attachment A. 
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The apparent thickness of free p~oduct contained in each monitoring well was 
calculated by subtracting the depth ~o free produc~ from the depth to 
groundwater. Apparen~ frea produc~ ~hickness in the monitoring wells measured 
in March 1994, was from 0.22-foot ~o 5.03·feet. A generalized contour map of 
apparent free product thickness based on mea~urement~ collected March 1994, is 
presented in Figure 1. 

The a.ppa.rent thickness of free prodUct measured in the monitoring wells i~ 

affec~ed by the seasonal rains that cause the groundwa~er table to fluctuate in 
A :l!'ange . from 1 to "feet. The average groundwater elevation below the tank mound 
is from 77 to 78 feet mean sea level. A mounding effect in the groundwate.r below 
the tank farm induces migra~ion of free product down the tankmo~d, radially in 
~he west and sou~h directions. 

However J .the empirical relationship that exists to convert: the apparent thickness 
of free product: measured in the monitoring wells to the ~rue thickness of free 
product present in the subsurface formation, i"s t:ypically one fourth of the 
apparent: thickness of free pl:'oduct measured. A baildo'lVn test conducted by ABB-ES 
has determined that for this si~e the factor for converting apparent ~hickncss 
'of free product: to true thickness of free produC!~ is ont! t:hird. 

Volume es~imates of free product in the subsurface based on apparen~ thickness 
must also account for ~he porosity (or pore space) of the subsurface and ~he 
fraction of pore space ~hat is occupied by frea product (or percent saturation) . 
Further, the volume of total ret;overable free product is a frac~ion of the 
calculated volume. Free product: adsorbed 1:0 soil (fraction of 20% sorbed to 80% 
recoverable) may not be recovered by collec:~ion of free product floating on 
groundwacer. 

Based on l:he. approximate extent of the free product plume, the est:imated maximum 
volume of free product present is 87, ODD-gallons. This quantity is basad on the 
apparent l:hickness of free product al: the site. Included also in this quantity 
is the producl: plume beneath the tanks and outside the tank perimeter fence. Thg 
overall plume geometry may be marl!. comparable to separate IIproduct pools" 
surrounding each tank. Since these calculations are all estimates, the actual 
condi tions will ba dete'rmined in the field. The free product volume calculations 
are contained in Attachment A. 
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Product Recovery 

The overa11 performance objectíve of the product recovery sysrzem is to remove the 
largest volume of free product at the North Fuel Farm in the shortest pcriod of 
time. To achieve this obj ective, system design which takes maximum advantage of 
the exiscing infrastxucture is recommended. The proposed system canba augmenced 
at a later date to further improve sysnem perfornance, if desíred by the Navy. 
However, this design is an IRA, 
system will be 

and'a more comprehessive free product recovary 
designed during the Remedia1 Action Plan (RA??) phase, if 

necessary . 

Recovery Rationale - Technology Selection 

The horizontal er.tent af the free product plun~c shown ín Figure 1, indicates 
migration of frece product dawn tha tanlc mound, radïally in the vest and South 
direcnions. The eanhmound free product extentwill be addressed separacely Erom 
the free product thac has migrated dovn the mound and on the other side of the 
fence- 

The following alternatives were considered for free product recovery in rhe tank 
area. They are described briefly with pt-os and cons in Table 1. 

. Bioslurping 
0 Wells and skimmer pumps 
1 hrìmeter colleccion sysrem 
l Horizontal recovery Wells 

81213 743 121563 1 '3'35 .(2)2 -1 7 17:31 #211 P.12I4/1'3 

FROM ~~EE-ES 
TO 

." 
Product Recove~y 

The overall performance. objective of the product recovery syst:em is to remove the 
largest volume of free product at the North Fuel Farm in the shortest period of 
time. To achieve this obj ectb'e, system design which takes Dlaxinlum advantage of 
the eXist:ing infrastructure is reconunended. The proposed system can be augment:ed 
at: a la'ter date to further improve ~yst:em performance, if desired by the Navy. 
However, this design is an IRA, and a more compreh~nsive free product: recovery 
system will be designed during the Remedial Action Plan (RAP) phase, if 
necessary. 

Recovery Ration~le - Technology Selection 

The horizontal extent of the free product plume shown .in Figure I, indicates 
migration of fre!:'!. product down the tank mound. radially in the west and south 
direct:ions. The t:ank mound free product extent will be addressed separately from 
~he free product that has migrated do~ the mound and on ~he other side of the 
fence_ 

The following al t:ernatives were considered for free product recovery in t:hca t:ank 
area. They are described briefly with pros and cons in Table 1. 

• Bioslurping 
• Wells and skimmer pumps 
• Perimel:er colleetiol'l sys-cem 
• Horizontal recovery wells 
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Table 1 
Screening Alternatives 

Technology Description Pros Cons 

Bíoslurping Vacuum cnhanced frec l Subsurfaee obsrruction l Reîovcry wslls would 
producr recovery - a WX¡O~ would be Iímited ta ba needad to taver fhe 
tube is dipped in70 a well, atiraction wells only W-id~ C!.!TCnt 

whwre ir akims olr free producl l Com~ìnoe two e Low wamr reble could 
floedng on the weter’teble remedicrtion hchnologlca: creatc preblems for 

Biovtnting and Fres vacuum líft 
Because the primary mode of praduot recovery 

- recovery is bascd on en sir l . Only one sysrem is 
sucáon, bioventing is ezpetred necessary for praduct 
and modificetions for soil removal 
vapor exrraction can be made l Wsting wells could be 
if necessary utilized for producr 

recovery 

Skhimer Pumpe Product=only pumps are 
installed within Wells to 
rctover froe product only 

l Subaurface obsrruotion 
would be Iímited KI 
‘exrraîñon Wells only 
l Pumps w-8 only be in 
operarion while produce is 
present 

l Separata pump will be 
nccessery in exh wsll 
whioh cauld require more 
O&M 
l Rccnvery wellc would 
be needed IO cover thr 
eerial eaenr 
l Small diamerer of 
etisting we¡lr limita choioe 
of pumps 

Perimeter 
Colleoñon 

System 

Subsurfece drainsge network l Grabity flow will l Extensive piping 
,utilizing grsvity flaw to collece cenrrsliie reeovery at natwork will be required at 
producr saturared wsrer st thc perimeter lotation depths up ro 20’ bls 
peñmerer l Werer end prodtrct 

would be recovered 
simultaneoualy 
. Obttrucíions could be 
mer in the subsorface 
6 Tarlks wlll limn 
acceseibilìty for areas 
beneath rhc tanks 

Horizontal 
Recovery Wells 

Horizontal recovery Wells l Arca of influente would . Subsurfece obstruorions 
would be intitslled at the be maximized per well ti make ddlling horizonrally 
groundwoler free product rhe interface werc met rlaky 
Interface 6 Inrerfoce mey vxy 

causing rhe rccovery 

Free producr and groundwater ay8tem TO be inoperable at 
would be c?racted eirher by rimes 
pumping or vscuuming l Uncmainry for 

recoveries ore inhsrent due 

10 Ihc use af vcnical 
rather rhsn horizontal 
conductivitics - low 

m recovery ratss mey be 
L encounrcred 

6 Enrry angfe lar drilling 
would requlre an enrry 
cl~ce IO 200’ Irom rhe 
rank area 
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I 
Table 1 

I Screening Alternatives 

Technology Description Pros Cons 

Bio8rurping val:l.lum enh8nced free • Subsurface obstruction • Recovery walls would 
prodUct recovery - iI liuction would be limited to bl'l naodl'ld to caver th& 
tubs is diPPlld inTo Il well, "xtraction wells only IlElrisl e~ent 
whyre it skims off free product • Combin91 two • Low water tabl_ could 
floEiting on the w8ter·table remedio'lian technologleR: create problems fer 

Biovcnting and Frce vacuum Iif[ 
Because the primary mode of produot recovery 
recovery is bas!:d on an air e. Only one system is 
8uclion, bioventing is e:..peeted necessary. for product 
and modificBtions for loil removal 
vapor eXtraction can bl': made • Existing wells could be 
if necBssary utilized for product 

recovery 

S~nimer Pumps Product·only pumps are • Subsurface obstruction • SeparatB pump will b. 
inatalled' wit.hin well' to would ba limited to Mcessary in SOlch wall 
recover frllB product only ·extraction wells only whioh could require more 

• Pump$ will only be in O&'M 
operation While product is • Rccnvery welle would 
present be needed to cover the 

aerial extent 
• Small diameter of 
existing weils limit, choioe 
of pumps 

Perimgter Subsurface drainage network • Gravity flow will e Extensive piping 
Colleotion .utilizing gravity flow to collect centralize: recovery at network will be required at 

System product saturated water et thc perimeter location depths Up In 20' bl. 
perimeter • Water and product 

would be re~oYered 
simultaneously 
• Obstructions could be 
mat in the subsurface 
• Tenks will limit 
accessibility for areas 
beneath thc ranks 

Horizontal Horizontal recovery wells • Arca of influence would • Subsurface obstruotionli 
Recovery WellE; would bB installed at the be maximized per well if make drilling hori2:ontally 

groundwater free product the interface were met risky 
Interfi!lce • Interface mey v:ary 

causing the recovery 
Free product and groundwater system to be inoperable at 
would be clCtractsd Birher by timBs 
pumping or vacuuming • Uncfl"ainty for 

recoveTie!: ::Ire inherent due 
to thl!: use of vertical 
rather than hori20ntal 
conductivities - low 

~ recovery rates may be 
~ encountered 

• Entry angle lor drilling 
would requIre an entry 
clo&e to 200' Irom the 
tenk arBS 
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The recommended product recovery system consists of unilizing the bioslurping 
technology in two existing monitoring Wells (CEF-076-15, and CEF-076-16) and the 
ìnstallationof sixpush-probe observationwells. The observationwell locations 
have been presented in Figure 1. The actual location of these wells will be 
determined in the fiold. 

Bioslurper systems are designed to recover free product via vacllum-enhanced 
pumping, while simultaneously initiating the remediation of nhe vadose zone soils 
via bioventing. The utilization of a vacuum system to enhance free produce 
recovery also 'increases nhs hydraulic gradienr and.aquifer transmissiviey which 
enhances fluid recovery in nhe Wells. With bioslurping, unlike convennional 
produce recovery using skimmer pumps, there is no cone of depression and 
associated oil.smear zone. Once installed, the flexibillty exists to modify che 
bioslurper system to treat deepcr soil and groundwater. Once the free producn 
has been removed from rhe monitoring wells. it víll then flow by gravity into an 
air-liquid separacion system then flow inno an oil-water sepsration system. The 
recovered free product willbe stored onsite until it is either sent offsire for 
disposal or recycled at the direcrsion of facility personnel. Any groundwater 
collected in the separation process will be direct dischargsd to the sanítary 
sewer for treatment at the POTW. A schematic of the bioslurper syscem ir ahown 
on Figure 2. 

The obscrvation wclls are racornmended in the vicinity of the monitoring Wells 
used for bioslurping. Three observacionwells willbe placed near thebioslurper 
Wells, CEF-076-15 and CEF-076-16. These Wells are to be used to moniror the 
effectivenass of the recovery system, i-e., no measure the radius of influente 
of the vacuum created by the bioslurper system. 

The free product as defined west of the ca& mound, will be recovered from a 
separate recovery system. The free producr recovery system consists of rwo 
linear recovery trenches fi‘lledwith high permeabiliry, incrt granular material. 
Collecoion sumps will be instal.led in tha crenches at varioua lengths, and 
equipped wich total fluids pumps. Tha total fluids pumped from each sump will 
flow inca the same oil-water separator being recommanded for the bioslurper 
system. The recovcred free productwillbe stored onsite until it is either sent 
offsite for disposal or recycled at the direction of faciliny psrsonnel. The 
racavered groundwater will be direct dischargad to the sanì.tary sewer for 
creatmcnr an the POTW. 

Groundwater depression is often ímplemented in conjunction with product rocovery 
to induce a cone of depressioninto which free produce may drain. However, based 
on che guidance lisred below, groundwater depression is not bcing considsred. 

. As stated in Chapter 62-770.300(2), FAC, free product recovory which 
requires dewatering or groundwater estraction whieh causes 
groundwatar cable dopression is prohibited unless approval by rhe 
Florida Department uf Environmental Protectian (FDEP) as an 
alternate procedure. 
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-----"-"--~-Tfiereco~;nd;d;;_oduct recovery system consists of utilizing the bioslurping 
technology in two existing monitoring wells (CEF-076-15, and CEF-076-l6) and the 
installation of six push-probe observation wells. The observation well locations 
have been presented in Figure 1. The actual loca~ion of these wells will be 
determined in the field. 

Bioslurper systems are designed to recover free product via vacuum-enhanced 
pumping. while simultaneously initiating the remediation of the vadose zone soils 
via bioventing. The utiliza~ion of a vacuum system to enhance free produc~ 
recovery also "increases the hydraulic gradien~ and. aquifer transmissivity which 
enhances fluid recovery in the wells. With bioslurping, unlike conventional 
product: recove-ry using skimmer pumps, there is no cone of depression and 
associat:ed oil. smear zone. Once installed, the fleXibility ehists to modify the 
bios1urper system to treat deeper soil and groundwater. Once the free produc~ 
has been removed from ~he monitoring wells. it will then flow by gravity into an 
air-liquid separa~ion system then flow in~o an oil-wat'er separation system. The 
recovered free product ~ill be s~ored onsite until it is either sen~ offsi~e for 
disposal or recycled at the direc~ion of facility personnel. Any groundwater 
collected in the separation process will be direct discharged to the sanitary 
sewer for treatment at ~he POTW. A schematic of the bioslurper sys~em is ~hown 
on Figure 2. 

The observation wells are r~commended in the Vicinity of the monitoring wells 
used for bioslurping. Three observa~ion wells will be placed near the bioslUl:per 
wells, CEF-076-15 and CEF-076-l6. These wells are to be used to monitor the 
effe~tivene5s of the recovery system, i.e., ~o measure the radius of influence 
of the vacuum cr.eated by the bioslurper system. 

The free product as defined west of the ~ank mound, will be recovered from a 
separa~e recovery system. The free product recovery system consists of ~wo 
linear recovery trenches filled with high permeabili~y, incr~ granular material. 
Collection sumps will be installed in the t:renches at various lengths, and 
equipped with total fluids pumps. The ~o~al fluids pumped from each Sl~p will 
flow into the same oil-~a~er separator being recommended for the bioslurper 
system. !he recovered free product will be stot"ed onsite until it is either sent 
offsi~e. for disposal or re.cycled a~ the ditection of facilit:y personnel. The 
rC'.co'Vered groundwater will be direct discharged to t:he sani.cary sewer for 
creatm~nc at the POTW. 

Groundwater de.pression is often implemented in conjunction with product rer-overy 
to induce a cone of depression int:o which free. product; may drain. However, based 
on the guidance lis~ed below, groundwater depression is not b~ing considered. 

As stated in Chapter 62-770.300(2). FAC, free product recovery which 
requires dewatering or groundt'l<lter extrac-cion which causes 
groundwatar table depression is prohibited unless Approval by ~he 
Florida Department: of Environmental Protection (l-'DEP) as an 
alLernate pro~edure. 
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~ _ ~_. --~~~- -- - Bioslurper We-l-l Dekign 

The calculations for the bíoslurping well design are contained ín AtCachment B. 
The calculations indica& the exiscing moniroring Wells used for slurping has a 
design vacuum of 60 inches of water at the wellhead. The water vacuurn et rhe 
wellhead would provido an equivalent hydraulic gradient incrtase of the 
groundwater depression ín the well. 

Sysrem Components 
Figure 2 shows the aboveground componenrs of the biosluper syscem. The 
bioslurper pump is a lo-hp pump capable of air extraction rates up to 200 cubic 
feet per minute (cfm). A 20,000-gallon air-liquid storage tank is connected CO 
thc vacuum pump. The tank should be equipped with a vent pipe co alLow vapors 
an emission poinl; and a tank-ful1 shut-off sensor. A 25-gpm Oil-wattr ssparator 
ís connected to the tank-effluent line to receive any groundwarer drawn from the 
bocrom of che storage rank. The free product will gravicy flow from the oil- 
wacer separator into a 500sgallon storaze tank fni ~i~=~~-~ -- -‘-J-aJAA6- PLW:Y 

l-r- A,.-L ..LI1 L-. Lnlrwrc;~ Lrorn c:he 2U,OO-gallon tank on an as-needed basis. The 
groundwater will gravicy drain into the sanìtary sawer for rreatment at r;hcJ POTE. 
A flow totalizer meter should be instslled EO quanrify the volume of groundwater 
dìscharged to the sanitary sewer. The vacuum pump will be located on thc tank 
mound near the bioslurper Wells. The other pieces of equipmenr: in the recove7 
system will be locared at the toe of the mound. The locarion of all pieces 05 
equipment will be dctermined in the field. 

The bioslurper pump is connected to a 2-inch diaìnerer schedule 80 PVC manifold 
ehat Tee's into each bioslurper well vía 1-inch diameter suctíon liaes- Each l- 
inch suction line is connacted -co R l-inch PVG drop tube, which entere the 
wellhcad through a vacuum-tight real and excencls to chs gsoundvater-product 
incerfuce in each well. A hall valve should be placed at the wellhead of each 
extraction well to allow for release of the vacuum from Che well. 

The recovery trenches willbe locared on rhe west side of che tank mound and will 
be orientated in north and South díreccions. The trench designated a-s Trench 1, 
will be the trcnch locsted approxjmarely 3 feet from the west side mound fence. 
The crench designalsczd as Trench 2, will be located approximately 60 feet from 
Trench 1. Thc actual locations will be determined in the field. Trench 
dimensions are specified in Table 2. Trench orientarions and lengths were chosen 
to maximize che likelihood of inrercepting free producr and contaminacod 
groundwater based on the observed disrribution of total voladle contaminstion 
ar the site. 

Trench depth willbe appraximately 6 feetbls depending on surface ropography to 
interceptboth freeproduct and groundwarer. Groundwater occurs ac approximately 
4 feet bis, subject CO seasonal fluctuarions. A collection sump will be placed 
verrically in the trenches to recover the free plroducc and groundwater rhat 
collects. in the trench, as applicablo. Each sump will be placed approximately 
half the distance of the trench length whjch is 100 feet in Trench 1 and 75 feet 
in Trench 2. Sumps will be completcd at the surface with vented utility bo-xes 
wich removable wacer-tight covers. The utility boxes will be large enough fot 
placement of valves, piping, and controls to service the pumps. Table 2 presen'cs 
the dimensions ancl materiãis Eor the collection swrps. 

FROM :l=/88-ES 
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--Bioslurper Well De-sign--
The calculations for the bioslurping well design are contained in At~achment B. 
The calculations indicate the exis~ing moni~oring wells used for slurping has a 
design vacuum of 60 inches of water at the wellhead. The water vacuum at ~he 
wellhead ~ould provide an equivalent hydraulic gradient increase of the 
groundwater depression in the well. 

Sys~em Components 
Figure 2 shows the aboveground componen~s of the biosluper syst:em. The 
bioslurper pump is a 10-hp pump capable of air extraction rates up ~o 200 cubic 
feet per minute (cfm). A 20,OOO-ga11on air-Bquid stora,ge t:ank is connected to 
the vacuum pump. The tank should be equipped with a vent pipe to allow vapors 
an emission poin!: a.nd a tank-full shut-off sensor. A 25-gpD'l oil-water separa.tor 
is connected to ~he tank-effluen.t line to receive any groundwat:er drawn from the 
boc~om of the storage tank. The free produc~ will gravi~y flow from ~he oi1-
'OI'a1:er se.parat:or int:o a 500- gallon stora2,e tank fny I'H <>r----' -- ---J -~""··6· L'.Lt::1::! 

t".,..~..:1 .. - ....... ':'J.1 1._ .... ~ ... vv<::u. J..['om "Che ~U,OO~gallon tank on an as-needed basis. The 
groundwater will gravit:y drain into the sanitary sewer for ~reatment at t.hG. PON. 
A flow totalizer meter should be insta.lled ~o quant::ify the volume of groundwa1;er 
discharged to the sanitary sewer. The vacuum pump will be located on ~hc tank 
mound near the bioslurper wells. The other pieces of equipmenc in the recovery 
system will be locat:ed at the toe of the mound. The loc~t:ion of all pieces of 
equipmen~ will be determined in the field. 

The bioslurper pump is connected ~o a 2-inch diumeLer schedule 80 PVC manifold 
that Tee's into each bioslurper well via I-inch diameter suction lines. Each l
inch suction line is connG.cted 1:0 a I-inch PVC drop tube, which enters the 
wellhead through a vacuum-tight seal and ext:ends to t:he grotmd'IJater-product 
int:erfac~ in each well. A ball valve should be placed at the wellhead of each 
extraction well to allow for release of the vacuum from che veIl. 

The recovery trenches will be located on ~he west side of t:he tank mound and will 
be orientated in north and south directions. The trench designated as Trench 1, 
will be the tnmch located appruxjmacely ~ feet frolll the west side mound fence. 
The ~rench designated as Trench 2, will be located approximacely 60 feet: from 
Trench 1. The. act:ual locacions will be determined in the field. Trench 
dimensions are specified in Table 2. Trench orientat:ions and lengths were chosen 
to maximize che likelihood of intercepting free product: and contamina~ed 

groundwater based on the observed dis~ribution of total vola~ile contamination 
a~ the site, 

Trench depth will be approximately 6 feet bIs depending on surface topography ~o 
intercept both free product and groundwar.er. Groundwater occurs at: approximately 
4 feet bls, subject ~o seasonal fluctuations. A collection sump will be placed 
ver~ically in the trenches to re~over the free pT.odu~~ and g~oundwater chat 
collecls, in che trench, as applicable. Each sump will be placed approximately 
half the di'stance of 'the trench length 'to1hich is 100 feet in Trench 1 and 75 feet 
in Trench 2. Sumps will be comple~cd at 'the surface with vented utili~y boxes 
with removable wacer-tight covers. The utility boxes will be large enough for. 
placement of valves, piping. and controls to service the pumps, Table 2 prese.m:s 
the. dimensions and materials for the collection sumps. 
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Recovery Trench and Collection Sump Specifications 

Freo Pzoduct Removal Teoblea Nemorandum 
North Fuel Farro. NAS Cosi1 Field 

Jaoksanville. Florida 

Paramcter Treusb f Trench 2 

Lcngth, feec 
Yidth, feet 
Depth, feet 
5píoinã. fcaL 
Sump loeation 
Sumps per trencb 
Sump 8iemuter, fcet 
Smp depth, feet 
Screcn slnt aize, inch 
Marerial 

200 150 
2 2 
6 6 
S 60 
100 75 
1 1 

3 3 
68 6 
0.25 0.25 
Corrugsoed plasiis, Corrugrscd plastic. 
or equívelcnt or oquivmlsat 

The total fluids recovered from the collecrion sump in each crench will flow by 
gravity info che 25-gpm oil-water separator. The piping coming from each of the 
sumps will be manifolded and sent ta the same oil-water separaror ueed by the 
biuslurper sysrem. The free product will gravicy fl~w from the oil-water 
separator into a 500-gallon storage tank for disposal or recycling. The 
groundwatar will gravity drain inro the sanitary sewer lift station for treatment 
ar rhe POTW. 

The rota1 fluid pumps used ín Trench 1 and 2 will have a designed flow rate of 
10 gpm and 7 gpm, respectively. The pumps will need fo pump against an estimated 
head of 20 feer. The pumps required will be determined ín the field, sínce che 
designed head is based upan where we conceptualized the recovery equipment EO be 
located chis, however will be decermined in che fíeld also. 

System Monitoring and Modífications 

A monitorlng program ís designed to evaluate the perLormance, progrcìss, and 
effecLivenes.s of che system insrollsd and to identífy possíble methods of 
improving che performance. The product recovery syszem will require at a minimum 
veekly operacion and maintenance checks. The success of the bioslurper system 
will depcnd on the correct positioning of the drop tube in the free produce: 

interface. 

Lt is anticipated chat the recovery system shall be effeclive in removing the 
majority of the recoverable floating free produce at the North Fuel Fasm. Aflrer 
the implementation and evaluation of the produce recovery system, the Navy may 
desire a more expanded approach to remove any remaining free produce, chrough the 
installarion of additional recovery Wells. 

Additionally, the produce thlckness, amounts of product recovered, and radíus of 
influente measured in the observatíon Wells will be recorded during each visit. 

Schedule 

Thc escimatc for time co complete is based on data obcáíned from a bíoslurping 
operation conductad ac PTAS Fallonurhich is locaced sis miles southwesc of Fallon, 
Nevada- 

803 743 0563 1995,02-17 
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Recovery Trench and Collection Sump Specifications 

?aramcter 

Lcnsth. teet. 
Wj,dth. feC3t 
Depth. feet. 
Spaou.s. f:c .. l. 
Sump loc;!.tion 
Sump~ pcr trench 

Free P~Qduc~ Removal TeQhn1c~1 Mamo.nndum 
No:th Fuel Farro. HAS e;;!l FielQ 

Jaoksouville. Florida 

1'reu;ob 1 

200 
2 
6 
5 
100 
1 

Swnp cl.iefllGtel'. fellt :3 
Sump depth. feet 6, 
Screen 310t 2izB. inch 0.25 
Hnt.erial Cor~~atC3d plasLic. 

or equivelent 

Tren;ob 2 

150 
Z 
6 
SO 
75 
1 
~ 
6 
0.2.5 
CorruBa~Qa plastiC, 
or equ.j.valeut 

The to~al fluids recovered from the collecLion sump in each ~rench will flow by 
gra.vity in.to ~hB 2S-gpm oil-wa.ter separator. The piping coming from each of the 
sumps will be manifolded and sent to ~he same oil~water separaLor used by the 
bioslurper sysT:em. The free product will graviT:y flow from the oil-water 
separator into a 500· gallon storage tank for disposal or Tecycling. The 
ground'W'aT:er will gravity drain inT:o T:he sanitary sewer lift station for treatment 
at: t:he POTtJ'. 

The ~otal fluid pumps used in Trench 1 and 2 will have a designed flow rate of 
10 gpm and 7 gpm, respectively. The pumps will need 1;0 pump against an estimated 
head of 20 feec. The pumps requirad will be determined in the field, since ~he 
designed head is based upon where we conceptualized the recovery equipment to be 
located this, however will be determined in the field also. 

System Monitoring and Modifications 

A monitoring program is designed to p.valuate the performance, progress, and 
effecl;iveness of t:he system installed and t:o identify possibla methods of 
improving the performance. The product recovery system t.}ill reqUire at a minimum 
weekly operation and rnaintenancp. checks. The success of the bioslurper system 
will depend on the correct posi'tioning of t:he drop Lube in the free producL 
interface. 

It is anticipated ~hat the recovery system shall be effective in removing the 
majority of the ~ecoverable floating free product at the North Fuel Fa~ID, After 
the implementaLion and evaluation of the product recovery system, the Navy may 
desire a more expanded approach to remove any remaining free producL, through the 
installaLion of additional recovery wells. 

Additionally. the produc~ thickness, amounts of product recovered, and radius of 
influence measured in the observation wells will be recorded during each visit. 

Schedule 

The estimat~ for time to complete is based on data obtained from a bioslurpine 
operation conduc tC1.d at NAS Fallon which is located si:-~ miles southwest: of Fallon, 
Nevada. 
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, >~~a~-~oWh~toCil of tree product recovered in nhe first year of operation 
was 6,469 gallons. The total groundwater recovered during chis same time frame 
was 180,385 gallons. The ratio of groundwater ro product recovered is 30~1. 
Based on this ratio, preliminary estimates can be made for the rate of product 
reeoYery at the North Fuel Farm. 

One gallon per minute is the deslgn flow rare from the two bioslurper Wells. 
Assuming the worsn case of recovering one part hydrocarbon for thirty parta 
groundwater and using the former estjmate of 87,000 gallons of product, five 
years would be necessary to remove product at the North Fuel Farm. This equstes 
to a product recovery rnte of spproximalely 50 gallons per day. This asrimate 
is based onlimited data from NAS Fallon. Due to differences in site conditions, 
the actual recavery rares will be verified during system operation. 

FROM ./I=IBB-ES 
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_____ ---~A~t...NAs....Fal-lon-;--the-tl::rtal of free produc1: recovered in t:he first: year of operation 
was 6,469 gallons. The total groundwater recovered during this same time fr~e 
was 180,385 gallons. The ratio of groundwater to produet recovered is 30:1. 
Based on this ratio, preliminary escimates can be made for the ratA of product 
recovery at the No~th Fuel Fa~. 

One gallon per minute is the design flow race from the two bioslurper wells. 
Assuming the worS1: case of recovering one part hydrocarbon for thirty parts 
groundwacer and using the former estimate of 87,000 gallons of product, five 
years would be necessary to remov~ product at the North Fuel Farm. This P.qustQS 
to a product recovery ra~e of ~pproximaLely 50 gallons per day. This p.s1:imate 
is based on limited datrt from NAS Fallon. Due to differences in sice conditions, 
the actual recovery rates will be verified during system operation. 
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. PREE PRODUCT VOLUMX CALCULATION 
North Fuel Farm, NAS Cecil Field 

. 
The estimated thíckness and exnenn of product an the North Fuel Farm is 
illustrated on Figure 1. Free praduct was detected in wells m-15, 16, and 17 
at apparent thicknsssas varying from 0.U foot co 5.03 feet, The volumc of free 
produc't saturated sail has been esrimated ín the table below using,the avesage 
end srea method, 

Average Area Average Area X 
Incrementa1 

II I 
- -- --- 

1.0 20.016 20.016 

II 1.0 I 9,719 I 9,719 

II 1.0 I 2,376 I 2,374 

Volume of Soil Saturated With Product 

The porosiT;y of rhe soil is esrimated 
product is estimated to be: 

ta be 0.25. Therefore, the volume of free 

139,175fc" x 0.25po~osi~y = 34,795ft' = 260,260 ga13ons ofproduct. 

Based upon baildown nest results, converting apparent thickness of free product 
to true thickness of free product: 

260,260 &&lonsofproduct + 3 =87,000 galloAs. 
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TO 

-----;----- FREi PRODUCT VOLUME CALCULATION 
North Fuel Farm, NAS Cecil Field 

S03 743 0563 1995.02-17 
17:35 n211 P.13/19 

The est.ima.ted thickness and extent. of product at the Nor-ch Fuel Farm is:; 
illustrat.ed on Figure 1. Free product was detected in wells MW-lS, l6, and 17 
at. apparent th.icknsssas varying from 0.42 faot t:o 5.03 feet.. The volume of free 
produc't saturated soil has been e.9t:imated in the table belot..T using' t:he average 
end area method. 

1.0 

2.0 

3.0 

4.0 

5.0 

The porosi~y of ~he soil is est:imated to be 0.25. Therefore, the volume of free 
product is estimated to be: 

139/175fc~ x 0.25 pOIosi~y;;;; 34,795ft3 ., 260,260 gallons of product;. 

Based upon baildown ~es~ results, converting apparent thic~L\ess of free product 
to true thickness of free product: 

260,260 gal..lonsofpzoducr; ... 3 = 87,000 gallons. 
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. BIOSLURPING WELL DESIGN 
NAS Cecil Field, Norrh Fuel Farm 

Following the principles oudined in Eiaslurping - Vacuum-Enhanced Freo Producr Recoverv CouDled 
with Biaventinq! A Case Studv, estimates were made for a bioslurping system to be incorporated in 
free producz recoveyy ar the North Fuel Farm Site. 

The acrual increase in hydraulic gradient at each well is equa) to the vacuum rhat is translated to each 
wellhead. This is also affected by pressure drops in the system manifold and by the site soil 
psrmeability. Based on this fact rhe followìng procedure was used ro estimate productrecovery ratea 
for the proposed bioslurping system. 

First, the vacuum and associated flowrates necessary to affect the given radius of influente was 
derermined using rhe following calculation which is also used far determining the same parameters for 
soìl vapor extraction (SVEI treatment. 

Soil vapor extraction WEJ wells are designed based on a rnethodology presented in the arcicle “A 
Practica1 Approach ìo The Design, Operation, and Monitorìng of In Situ Soil-Venring Systems” (P. C. 
Johnson, et al). The predicred flow to a well is calculared ùsing the following equarion. 

where: Q = air flow rate ih cubic centimeters per second 
H = lengrh of well screen in centimeters 
k = soil, permeability to air flow in cm2 or darcy 

P = viscosity of air = 1.8 x 10’ g/cm-s or 0.018 cp 

PW = absolure pressure ar ex-rraction well in g-cm/9 (PA) 
P *un = absolute ambient pressure = 1.01 x 10’ g-cm/s2 (PA) 
k = radius of vapor exrracrion well in centimeters 

RI = radius of influonce of vapor extraction well in centimeters. 

The viscosity of air and rhe approximare ambient pressure are given as constan%. The ,soil 
permeability 10 air flow is calculared from rhe hydraulic conducdviry [IL), the unir weighr of water iy,), 

and rhe viscosity of water &J by the following equarion. 

The resulting value of k is consid&d to be wishin an arder of magnitude of the actual soil permeability 
to air. Ezcause of this uncertainty and to be conservaíive, rhe calculared value of k is incrcased by 
an order of magnirude. The variables l-l and S, are from the well geometry. The absolute pressure at 
the extraction well is rhe ambient pressure mìnus the design vacuum, which is chosen basad on 
expsrience. The desired radiu s of influente can be chosen 70 meet the design requiremenrs since rhis 
method is nor sensitive to large changes in its value (rypical values are between 30 and 1 OO feet). 
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Following the principles outlined in Bioslurping - Vgcuum-Enhanced Free Product Recovery Coupled 
with Bioventing~ A CCise Study. estimates were made for a bioslurping system to be incorporated in 
free product recove~ at the North Fuel Farm Site. 

The actual increase in hydraulic gradient at each well is equal to the vacuum that is translated to each 
wellhead. This is also affected by pressure drops in the system manifold and by the site soil 
permeability. Based on this fact the following procedure was used to estimate product recovery rates 
for the proposed bioslurping system. 

First, the vacuum and associated flowrates necessary to affect the given radius of influence was 
determined using the following calculation which is also used for determining the same parameters for 
soil vapor extraction ISVE) treatment. 

Soil vapor extraction 15VEI wells are designed based on a methodology presented in the article "A 
Practical Approach to the Design, Operation, and Monitoring of In Situ Soil-Venting Systems" (P. C. 
Johnson, et a1). The predicted flow to a well is calculated using the following equation. 

where: 

k x P.", x 
~ 

= air flow rate ih cubic centimeters per second 
= length of well screen in centimeters 
= soil· permeability to air flow in cm2 or darcy 
"" viscositY of air ~ 1.8 x 10"" g/cm·s or 0.018 cp 
= absolute pressure at extraction well in g·cmls~ (PAl 
= absolute ambient pressure -"& , .01 x 105 g·cm/s2 IPA) 
= radius of vapor extraction well in centimeters 
== radius of influence of vapor extraction well in centimeters. 

The viscosity of air and the approximate ambient pressure are given as constants. The, soil 
permeability to air flow is calculated from the hydraulic conductivity 0(".,), the unit weight of water trw), 
and the viscosity of water (Il",,) by the following equation. . 

The resulting value of k is considerjld to be within an order of magnitude of the actual soil permeability 
to air. Because of this uncertainty and to be conservative, the calculated value of k is increased by 
an order of magnitude. The variables Hand R.. (Ire from the well geometry. The absolute pressure at 
the extraction well is the ambient pressure minus the design vacuum. which is chosen based on 
experience. The desired radius of influence can be chosen to meet the design requirements since 'this 
method is not sensitive to large changes in its value (tYPical values are between 30 and 100 feet). 
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The selecred radius of influente for rhe North Fuel Farm site was 90 feet based on the locations of rhe 
. 

exìsting monitoring Wells. Inducing a total vacuum of 60 inches of water at the well head resulted in 
a necessary air flowrate of 26 scfm per well. 

The induced vacuum of 5 feet was rhen used as the hydraulic gradient increase or drawdown in our 
bioslufping Wells as shown in rhe case study perFormsd at Fallon Naval Air Station in Nevada. Based 
on this fact, total fluids recovary rates were obtained using the design approach for a groundwarer 
recovery well. 

This methodology is outlined below. 

Given the following information: 

Average Groundwarer Gradient ll) in f0t: 
Average Horizontal Hydraulic Conductiviry (KJ in ft/day; 
Average Depth to Watar in feet; 
Saturated Aquifer Thickness (b) in feet; 

The Transmissiviry can be calculared using the following equation: 

Orher design parameters are given as follows: 

Aquifer Storage Coefhcienr (3; 
Well Efficiency in percenr; 
Time Since Pumping Began 11) in days; 
Total Well Depth ìn feer; 
Well Screen Lengrh in feet; 
Well Sump Length in feeT; 
Saturared Screen Length in feet; 
Wefl Casing Diameter (d) in feet; 
Effemive Well Diamerer (d,) in feet; and 
Effective Well Radius (rJ in feet; 

The theoretical specific capaciry of a well is equal to the discharge rate (QI divided by the drawdown 
s) and can be calculared with the Cooper-Jacob equation (Walron, 19911. 

0, 4xT 

S rzw s 
-0.5772 - In - 1 1 4Tt 

A correction factor must be determined and applied for partially penerrating Wells. A percent of the 
maximum specific capacity artainable can be obrained using rhe l(ozeny equation (Driscoll, 19%). 
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The selected radius of influence for the North Fuel Farm site was 90 feet based on the locations of the 
existing monitoring wells. Inducing a total vacuum of 60 inches of water at the well head resulted in 
a necessary air flowrate of 26 scfm per well. 

The induced vacuum of 5 feet was then used as the hydraulic gradient increase or drawdown in our 
bioslurping wells as shown in the case study performed at Fallon Naval Air Station in Nevada. Based 
on this fact, total fluids recovery fateS were obtained using the design approach for a groundwater 
recovery well. 

This methodology is outlined below. 

Given the following information: 

Average ~roundwater Gradient m in ftlft; 
Average Horizontal Hydraulic Conductivity (KH) in ftlday; 
Average Depth to Water in feet: 
Saturated Aqulfer _Thickness (b) in feet; 

The Transmissiviry can be calculated using the following equation: 

Other design parameters are given as follows: 

Aquifer Storage Coefficient (S); 
Well Efficiency in percent; 
Time Since Pumping Began (t) in days; 
Total Well Depth in feet; 
Well Screen Length in feet; 
Well Sump Length in feet; 
Saturated Screen Length in feet; 
Well Casing Diameter (d) in feet; 
Effective Well Diameter (dwl in feet; and 
Effective Well Radius (rw ) in feet; 

The theoretical specific capacitY of a well is equal to the discharge rate (0) divided by the drawdown 
5) and can be calculated with the Cooper.Jacob equation (Walton. 1991 I. 
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A correction factor must be determined and applied for partially penetrating wells. A percent of the 

maximum specific capacity attainable can be obtained using the Kozeny equation (Driscoll. 1986). 
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where: 

Q/s, = specific capacity of a parcially penetrating well (gpmlft) 
Qls = maximum possible specific capacity of a fully penetrating well (gpm/ftI 

r = well radius (ft) 
b = aquifer rhickness (ft) 
L = well screen length as a fraction of the aquifer rhickness 

The corrected specific capacity can then be calculated as follows: 

z (actual) = {'(theoretical) x Cozrection Factor 

The vacuum applied at rhc wellhead is considered analogous TO the drawdown produced from pumping. 
Assuming a well drawdown (sI, a design flow rate (QI is calculated as follows; 

To estimate rhe area which will be influenced by a well, a distance, in rhe down gradient direcrion. to 
the sragnarion point can be calculated. 

xr = - Q 
2xKbI 

Finally, the design well drawdown must take rhe well efficiency inro account. Therefore. the assumed 
well drawdown is corrected as follows and should be equal to the vacuum induced during bioslurping. 

sc = Sassumed x l+well efficiency 

FROM :RBB-ES TO 81213 743 121563 1995.1212-17 
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where: 

0/5" "" specifie capacity of a partially penetrating well (gpm/ft) 
O/s ;;:: maximum possible specific capacity of a fully penetrating well (gpm/ftl 

r = well radius (ft) 
b = aquifer thickness (ft) 
L = well screen length as a fl'action of the aquifer thickness 

The corrected specific capacity can then be calculated as follows: 

17:36 

12 (actual) = 
s 

QO( theoretical) x COIrection Factor 
s 

#211 P.17/19 

Th~ vacuum applied at the wellhead is considered analogous to the drawdown produced from pumping. 
A~suming a well drawdown {51, a design flow rate (Q) is calculated as follows; 

Q = s x Q 
s 

To estimate the area which will be influenced by a well, 3 distance, in the down gradient direction. to 
the stagnation point can be calculated. 

Q 
21CKbI 

Finally, the design well drawdown must take the well efficiency into account. Therefore. the assumed 
well drawdown is corrected as follows and should be equal to the vacuum induced during bioslurping. 

sr: = sassumed X 1 +-well efficiency 

... 



BIOSLURPING WELL DESIGN 
NAS Cecil Field, North Fuel Farm 
Date: Fsbruary 14, 1995 

C hecked B y: 
Engineer: FJU - 

Existing Monitoring Wells 

Average Gradient (1) 0.0008 ft/fl 
Hydraulic Conductivity (K) 2 Wday 
Saturated Aquifer Thickness (b) . 120 leet 
Transmissivity (7) 240 Ft A 3/day/fl 
Time Since Start of Pumping (t) 30 days 
Estimated Aquifer Storage Coefficienl (S) 0.25 

Total Well Depth 
Average Depth to Water 
Well Casing Diameter 
Effective Well Diamelar 
Effactive Well Radius 
Well Screen Length 
Well Sump Length 
Saturated Screen Length 

Theoretical Specilic Capacity (Q/s) 
Partial Penetration Correction Factor 

Corrected Q/s 

Assumed Drawdown (s) 

Design Flow Rate (s X Q/s) 

Distanca to Stagnation Point 

Estimated Well Efliciency 
Design Well Drawdown 

28 feel 
17 feet 

0.166667 feet 
0.333333 feet 
0.166667 feet 

10 leet 
0 feet 

10 lee-t 

1.07 gpm/ft 
13.64 % 

0.15 gpm/fl 

3.33 feet 

0.5 gpm 

-77.4 Ceet 

50 % 
5.00 Feel 

&, . Captyre Boundary Dístance (y) 243.2326 

- 

from p. 217, WaIton(l991) 
from Kozeny equation, p. 250, Driscoll(l986) 

1. 

from p. 123, Todd 
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BIOSLURPING WELL DESIGN 
NAS Cecil Field. North Fuel Farm 
Date: February 14. 1995 

Existing Monitoring Wells 

Average Gradient (I) 
Hydraulic Conductivity (K) 
Saturated Aquifer Thickness (b) 

~ Transmissivity (T) 
~: Time Since Start of Pumping (t) 

Estimated Aquifer Storage Coefficient (8) In 
(Jl 
(Jl 
rl I 

Total Well Depth 
Average Depth to Water 

m ' Well Casing Diameter 
lSI I Effective Well Diameter 
~ Effective Well Radius 
I"-
M ' Well Screen Length 
~ Well Sump Length 

Saturated Screen Length 

a 

Theoretical Specific Capacity (O/s) 
Partial Penetration Correction Fa.ctar 

t- Corrected Q/s 

Assumed Drawdown (s) 

Design Flow Rate (s X O/s) 

Distance to Stagnation Point 

In Estimated Well Efficiency 
!3 Design Well prawdown 
CI 

I: 

~, . Capl~ re Boundary Distance (y) 

0.0008 ft/ft 
2 ft/day 

120 feet 
240 ft '" 3/day/fI. 

30 days 
0.25 

28 feel 
17 feet 

0.166667 feet 
0.333333 feet 
0.166667 feet 

10 feet 
o feet 

10 teet 

1.07 gpmlft 
13.64 % 

0.15 gpm/ft 

3.33 feet 

0.5 gpm 

-77.4 feet 

50% 
5.00 feel 

243.2326 

Checked By: 
Engineer: FJU 

from p. 217. Walton(1991) 
from Kozeny equation, p. 250. Driscoll(19S6) 

... 

from p. 123. Todd 
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BIOSLURPING WELL DESIGN 
NAS Cecil Field, North Fuel Farm 
Date: Februarv 14, 1995 Enqineer: 

1 
FJU ‘. 

Symbol Value Unils Description Source 
KW 
KW 
RW 

RW 

Ri 

Ri 

H 
H 

P design 
P design 

gamma-w 

U-w 
u-a 
Ka 
Ka 
Ka 

Patm 
Pw 
Q 
Q 

Qd 
Qd 

5.06 cm 
90 feet 

2 ft/day 

2743.2 cm 
7 feet 

0.00070556 cm/sec 

213.36 cm 
60 in. H20 

0.16666667 feet 

14.75 % of atm. 
9800 N/m A 3 

0.001 N-s/m * 2 
0.00002 N-s/m * 2 

.7.2OOE-13 m”2 
7.200E- 12 m A 2 
7.200E-08 cm A 2 

101000 PA 
66103 PA 

0.00124146 m n 3/s 
2.63021063 cfm 
0.01241459 m fi 3/s 
26.3021063 cfm 

hydraulic conduclivity 

. radius of extractìon well 

radius ol influente 

length of well screen 

design vacuum al the well 

unit weight of water 
viscosily 01 water 
viscosity of air 
pneumatic conduclivily 

X safety factor of 10 

absolule ambient pressure (1 atm .) 
pressure at extraction well 
flow rate based on measured KW 

design flow rate wl safety factor 

nole: unll converslons ere included in calculations, 

measured 
conversion 
selected 
conversion 
selected 
conversion 
selected 
conversion 
selected 
conversion 
constan1 
cons tant 
cons tant 
calculated 
calculated 
conversion 
constanf 

I: : calculated 
calculated 
conversíon 
calculated 
conversio n 

(J1 
rI , 

BIOSLURPlNG WELL 0 ESI GN (J1 
rI 

0. NAS Cecil Field l North Fuel Farm ...... 
rI Date: February 14

1
1995 Engineer: FJU rI ... 

N 
:II: 

I"-
S;tmbol Value Unils Descri~tion Source 

1'1 Kw 2 ft/day hydraulic conductivity measured 
I"-
rI Kw 0.00070556 cm/sec conversion 

Rw 0.16666667 feet radius of extraction well selected 
I"- Rw 5.08 em conversion rI 
I 

N Ri 90 feet radius of influence selected IS) 
• I 

In Ri 2743.2 cm conversion (J1 
(J1 

H 7 feet length of well screen selected rI 

H 213.36 em conversion 
M P design 60 in. H2O design vacuum at the well selected 
In 
In P design 14.75 % of atm. conversion IS) 

M gamma-w 9800 N/m" 3 unit weight of water constant <t 
I"-

M 
u W 0.001 N-s/m A 2 viscosity of water constant 

IS) u a 0.00002 N-s/m;'\, 2 viscosity of air constant (0 

Ka 7.200E-13 m A 2 pneumatic conductivity calculated 
Ka 7.200E-12 m '" 2 X safety factor of 1 0 calculated 
Ka 7.200E-08 em A 2 conversion 

Palm 101000 PA absolute ambient pressure (1 atm.) constant 
0 Pw 86103 PA pressure at extraction well ... calculated I-

a 0.00124146 m A 3/s flow rate based on measured Kw calculated 
Q 2.63021063 cfm conversion 

Qd 0.01241459 rnA 3/s design flow rate wI safety 'actor calculated 
Qd 26.3021083 cfm conversion 

no Ie: unll conversions are included in calculations. 
1/)-
UJ . 
I 

IQ 
IQ 
II 

" 


