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Remediation Methods

* Most Common:
e Excavation
e Air Sparging/Soil Vapor Extraction
e Multi-Phase Extraction /N
* Bio-Sparging

* Not as Common:
 Biological Treatment
 Chemical Treatment

.~
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Trenching
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Air Sparging/ Soil Vapor
Extraction Trailer

3/30/2017 FDEP-PRP



3/30/2017 FDEP-PRP



Pump and Treat

» Use Ground Water Pumps to Capture
Contaminated Groundwater

e For Treatment use an Air Stripper or Activated
Carbon to Remove Contaminants from
Groundwater to Levels Acceptable for

Disposal.

 Disposal - Transfer to Infiltration Gallery,
njection Well, or Surface Water

3/30/2017 FDEP-PRP 8




Regulation

 NPDES (National Pollutant Discharge Elimination
System) Permit

e For Disposal of Treated Water to a Lake or Stream or
Storm Drain

e UIC (Underground Injection Control)
e For Disposal of Treated Water to an Injection Well
e For Injecting Chemicals into the Ground
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Off-Gas Treatment

e

* Treatment of Recovered Vapors -y

* Thermal Treatment
e Vapors Are Incinerated

e Thermal Treatment: Catalytic Oxidizer, Internal
Combustion Engine

e Carbon Treatment

e Vapors Are Absorbed On To Granular Activated Carbon
(GAC)
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Granular Activated Carbon
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Biological Treatment

* Injection of Nutrients, Enzymes, etc.

e Used Alone and in Conjunction with Other
Technologies

 Enhanced Bio-Sparging
e Careful Planning Required

 Not Always Easy to Get Injected Material in
Contact with Contamination

6NO,+6HY*+C_H.——6 C02(9)+ 6H20+3N

3 66 2(g)
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Chemical Treatment

e Oxidizing Chemicals are Injected Underground
e Hydrogen Peroxide (H,0,)
* Hydrogen Peroxide with Ozone (H,0,/0;)
e Fenton’s Reagent (Iron-catalyzed Hydrogen Peroxide)
* Potassium Permanganate (KMnO,)

* Heat and Chemistry Destroy the Contamination

* Not Always Easy to Get Chemicals in Contact with
Contamination
H\ H
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Post Active Remediation

Monitoring

* Following Source Removal

e 1 Groundwater Sampling Event if NO Previous
Groundwater Contamination Existed

e 4 Quarters of Groundwater Sampling if Previous
Groundwater Contamination Existed

* Following O&M

e Four Quarters of Groundwater Monitoring
 Soil Confirmation (if applicable)

3/30/2017 FDEP-PRP 19




e Source Removal SOW
e Schedule Pay Items
e Attachment A

Source Removal Table

Water Sampling Table

Soil-Air Sampling Table

Well Abandonment (if applicable)
Well Installation (if applicable)

e Remedial Action Construction SOW
e Schedule Pay Items
e Attachment A

3/30/2017

Remedial Action Construction (RAC)
Table

* Trenching Calculations Workbook
O&M Parameters Table (Optional)
Water Sampling Table
Soil-Air Sampling Table
Well Abandonment (if applicable)
Well Installation (if applicable)

FDEP-PRP
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RAC Table

Remedial Action Constru n Table

5Pl Section 5 and 6

Well Installation Specilfications

IPmcess Type [AS. SYE. MPX. GWT. etc)

Tatal Sustemn ‘well Count

Existing Wells to be Used

Mew System Wellz

‘el Tupe [HW, WS, &)

‘wiell Diameter (inches)

Biaring Length [feet)

‘well Length (feet)

Sereened Length (feet)

‘el aults

Slot Size linches)

Wwiell Material HOPE, PVC)

Inztallstion Method (OPT, HSA, MR, Sonic, Open Trench)

Boring Diameter (inches)

Total Boring Length [feet])

=]

Total Well Length [feet)

S5PI Section 12

Surface Removal

Quantity

Concretelfsphalt Remowal [square feet)

Additional remowal of concrete > d-inch [square feet)

Transport & Disposal of Miked Debris or Clean Concrete [ton)

0.0

Transport & Disposal of Petroleum Impacted Soil #hoone Saneain

Well Installation

Trenching

Transport Petroleum Impacted Soil [von)

1}

Dizposal of Petraleum Impacted Sail [ron)

1}

Transport and Dispozal of Petroleum Impacted Sail (included drum]

SPI Section 13

Resurfacing

Quantity

Asphalt Paving [square feet]

Concrete Paving [square feet]

Concrete Paving extra 1-inch [square feet] {caloulation assumes 2" addition

Grass=Sod or Seed and Mulch [square feet)

5PI Section 15

Underground Piping Specifications

Underground Piping Diameter (inches)

Underground Piping Material (40150 PVC, HOPE)

Total foctage of trench (feet]

Trench Installation and Plumbing [inear feet, 1ta 10 lines)

Trench Installation and Plumbing (linear feet, 1o 20 lines)

Trench Installation and Plumbing [linear feet, 21ta 30 lines]

Trench Installation and Plumbing [line ar feet, additional > 30 lines]

5PI Section 18

Process Type

YAFPDOR

SYSTEM 1| TREATME

SYSTEM 2

YAPOR
TREATME

Remedial Action Equipment

Sustem Size (S, M. L)

Estimated Usage [Months] <= & months or » B months

\apor Treatment Vessel Size [pounds)

FDEP-PRP

5-1 through 6-4, includes 8" and 12” diameter manhole

§-11 or 8-12 or Section 22 for specialty vaulis. 2" and 1

58 through 5-23 or 15-1 for HWs. Total boring depth is
§-1 through 6-4 for vertical and angled wells, includes &

12-1 See Trench Calculation.
12-2 See Trench Calculation.
12-4 andior 12-5.

12-7 or 12-8 Assumes that 1/2 of the soil in the trench
12-9 through 12-12
12-5. Assumes a 10-inch borehele and that the 55 gallo

131 and 13-2.
13-3.

13-4
13-6 or 13-7.

See Trench Calculations (Total Scope Units)

15-1.a Quantities from Trench Calculation workbook
15-1.b Quantities from Trench Calculation workbook
15-1.c Quantities from Trench Calculation workbook
15-1.d Quantities from Trench Calculation workbook

17-1 and 18-17 or 18-18.
18-35 or 18-38.




RAC Table Exercise

e Open your books to Construction Drawings 1
through 3.

e Fill out Section 5 and 6 of the RAC Table.
* You have 15 minutes to complete this exercise.

3/30/2017 FDEP-PRP 22




struction Drawing 2
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EXISTING —
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Exercise Solution

Ay LENE THETUS G ri SRDNTLOLG W LIPS S0 LT VLT .

Remedial Action Construction Table
SPI Section 5 and 6

Well Installation Specifications
Process Type (AS, SVE, MPX, GWT, etc) SVE AS
Tatal System Well Count 7 6
Existing Wells to be Used
Mew System Wells 7
Well Type (HW, VW, AW) WMWY WMWY

2

7

7

5

et

Well Diameter {inches)
Boring Length (feet)

L |Well Length (feet) 32 6-1 through 6-4, includes 8"
i |Screened Length (feet) 2 Shuma Soil

i [ Well Vaults 12" MH 12" MH 6-11 or B-12 or Section 22 fo
" |Slot Size (inches) 0.02 MA

i |[Well Material (HDPE, PVC) PVC PVC

}|Installation Method (DPT, HSA, MR, Sonic, Open Tranch) HSA HSA

) |Boring Diameter (inches) 8.00 3.24

| |Total Boring Length (feet) 49 0 192 0 5-6 through 5-23 or 15-1 for |
! Total Well Length (feet) 49 0 192 0 6-1 through 6-4 for vertical ai

3/30/2017 FDEP-PRP 25




yTrenching Calculation Workbook

5Pl ltem 15-1.d.
SPI ltem 15-1.a. SPI ltem 15-1.b. SPI ltem 15-1.c. Trenching Installation
Trenching Installation | Trenching Installation | Trenching Installation of additional bundle of
of trench containing 1{ of trench containing | of trench containing ADDITIONAL |1-10 lines greater than
Trench | Number of Pipesin |  Length of Trench 10 Plumbing Lines | 11-20 Plumbing Lines | 21-30 Plumbing Lines | Additional | bundle of 1- | 30lines in trench
Segment Trench Segment (feet) (linear foot of trench) | (linear foot of trench) | (linear foot of trench) | pipes =30 10lines | (linear foot of trench) Motes
A 0 0 0 0 0 0
B 0 0 0 0 0 0
C 0 0 0 0 0 0
D 0 0 0 0 0 0
E 0 0 0 0 0 0
F 0 0 0 0 0 0
G 0 0 0 0 0 0
H 0 0 0 0 0 0
| 0 0 0 0 0 0
| 0 0 0 0 0 0
K 0 0 0 0 0 0
L 0 0 0 0 0 0
M 0 0 0 0 0 0
N 0 0 0 0 0 0
0 0 0 0 0 0 0
p 0 0 0 0 0 0
Q 0 0 0 0 0 0
R 0 0 0 0 0 0
5 0 0 0 0 0 0
T 0 0 0 0 0 0
U 0 0 0 0 0 0
V 0 0 0 0 0 0
Actual Footage of Trench 0 0 0 0 0
10% Contingent (rounded) 0 0 0 0 0
Total Scoped Units| 0 0 0 0 0
SPI Iltem 15-1.a. 5P1 ltem 15-1.b. SPI ltem 15-1.c. SPI Item 15-1.d.

FDEP-PRP




Trenching Example

GRAPHIC SCALE
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—J Trenching Calculation Exercise

e Open your books to Construction Drawing 1 and
Drawing 4.

e Fill out the trenching workbook.
* You have 15 minutes to complete this exercise.
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Construction Drawing 1

L\ \ CONCRETE WALK \\/

PROPOSED EQUIPMENT COMPOUND:
FENCED AND GATED ENCLOSURE
WITH REMEDIATION TRAILER AND

GAC VESSELS

UNDERGROUND
i ELECTRIC

MW-15

CANOPY
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SECTION A - & SECTICN B - B"
T - & SCH 40 PVYC SVE LINE 1-2" SCH 40 PVG SVE LINE
61" SCH 40 PV AIR SPARGE LINE 1‘1" SCH 40 AIR SPARGE LINE
1-4" HOPE PERFORMATED DIRAIN PIFE

O O

o P
| . 18"——-—| I |
SECTION C - C SECTIOND -D¥
5= 2" SCH 40 PYC SVE LINE 3- 2" 5CH 40 PVC SVE LINE
£-1" SCH 40 PV AR SPARGE LINE 3-1" SCH 40 PVC AR SPARGE LINE

SECTIOME -E' SECTIONF - F SECTION G - G

11" SCH 40 PVC AIR SPARGE LINE 1-2" SCH 40 PVC SVE LINE B
1-1° SCH 40 PVC AIR SPARGE LINE
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Exercise Solution

4/& ¥ \‘lr L3 W\ W £ 3 W W W 4
- \ GONGRETE WALK .
Trenching Installation | Trenching Installation | SP1ltem 15-1.c. Trenching vooov v ﬂ\w ~—¥ ¥\ FENCEDANDGATED E‘J&%“éﬁ?fé”l
of trench containing 1-| of trench containing Installation of trench M EDATION TRALER AN
Trench | Number of Pipes in Length of Trench 10 Plumbing Lines | 11-20 Plumbing Lines | containing 21-30 Plumbing - CONCRETE i
Segment Trench Segment (feet) (linear foot of trench) | (linear foot of trench) | Lines (linear foot of trench) Notes T UNDERGROUN
A 14 15 0 15 0 Trailer toSVES HLECHC v
B 3 30 30 0 0 SVE-S to AS-2
C El 15 15 0 0 SVE-5t0 AS-6
8 10 10 0 0 As-EtoSVEE
G 1 31 31 0 0 SVE-5t0 SVET
D 6 80 B0 0 0 SVE-6to SVE-1
E 1 7 7 0 0 ASE Leg
Actual Footage of Trench 188 173 15 0
10% Contingent (rounded) 19 17 2 0 CANOPY
Total Scoped Units| 207 190 17 0
SPl ltem 15-1.a. SPI ltem 15-1.b. 5P1 ltem 15-1.c.

KANNE
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Exercise Solution

Trenching Installation |Trenching Installation Trenching
of trench containing 1- | of trench containing |  Installation of
Trench | Number of Pipes in Length of Trench 10 Plumbing Lines 11-20 Plumbing Lines |trench containing
Segment Trench Segment (feet) (linear foot of trench) | {linear foot of trench) | 21-30 Plumbing Notes
A 14 15 0 15 0 Trailer to SVE-5
B 3 30 30 0 0 SVE-S to AS-2
C 10 143 143 0 0 SVE-S to end
I Actual Footage of Trench 188 173 15 [1]
I 10% Contingent {rounded) 19 17 2 [1]
Total Scoped Units, 207 190 17 0
5P Item 15-1.a. SPI Item 15-1.b. SPI Item 15-1.c.
5Pl Section 15
Underground Piping Specifications SVE ] AS 0
IUnderground Piping Diameter {inches) 2 1
Underground Piping Material (40/80 PVC, HDPE) SCH 40 SCH 40
Total footage of trench (feet) 207 See Tre
Trench Installation and Plumbing (linear feet, 1 to 10 lines) 190 15-1.a 1
Trench Installation and Plumbing (linear feet, 11 to 20 lines) 17 15-1b
Trench Installation and Plumbing (linear feet, 21 to 30 lines) 15-1.c
Trench Installation and Plumbing (linear feet, additional =30 lines) 15-1.d 1
5PI Section 18
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e 17. Remediation System O&M Packaged Work
Scopes (Excluding Remediation System Equipment)

ATC Contract

e All inclusive packages on a monthly basis of
* Mobilization, Per Diem, Labor, and Materials

e Equipment necessary for conduction operation monitoring,
system related sampling, preventative maintenance, trouble
shooting after startup in accordance with the approved RAP.

e Excluding quarterly monitoring well sampling.

Treatment/RecovervPoints| 1 Technology | 2 Technologies 3 Technologies
=10 TreatBecovery Points Small Small Small
10-20 TreatFecovery Points Medivm Medium Medium
21-40 TreatFecovery Points Large Large Largg
=40 Treat/Fecovery Points n'a Exfra Large Extra Large

17.

MONTHLY REMEDIATION SYSTEM O&M PACKAGED WORK SCOPES (Excluding Remediation System Equipment

17-1. |Sysiem O&M Package - Smal Per Month
17-2. |Sysiem O&M Package - Medium Per Month
17-3. |Sysiem O8M Package - Large Per Month
17-4. |Sysiem O&M Package - Exira Large Per Monh
17-b. |Supplemental Sysiem O&M Package - Add Thermox or Calox Treament Per Month

3/30/2017
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ATC Contract

e 18. Remedial Action Equipment/System Use (Equipment
Only, Excluding O&M)

* Unless otherwise specified, the following pay items include:

All equipment, material and non-O&M labor costs.
All down well groundwater pumps, if applicable
Carbon polishing equipment and initial carbon.

Major repairs or replacement items including remediation equipment
in need of replacement, and associated mobilizations to and form site
for that purpose.

Costs for equipment and liability insurance and/or liability damage
waivers.

Mobilization to and from the site for replacement remediation system.

Excluding mobilization of personnel and equipment to and from site for
initial installation and final removal.

3/30/2017
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ATC Contract

System size is defined by the blower size (or water flow), number of legs, and air flow capacity

Groundwater Treatment System Requirements: System must include a control panel,
multi-well nlet manifold down well groundwater pumps, cilwater separator, equalization
tank, fransfer pump, fray air stripper with blower, carbon polishing capability, inlet and
outlet ports, valves, totalizing flow meters, switches, thermal overlead and overflow shut

off capability.

System Minimum Water Mininmm Number of Minimm Air Flow
Size Flow Capacity Legs Mamfold Capacity (SCEM)
Small 73 5 300

Medum 150 10 750
Large 250 20 1500

Air Sparging System Requirements: System nmst provide compressed ol free ar at a
temperature compatible with schedule 40 PVC pipe. The system must include control
panel, applicable filters, a manifold to distribute air to each air sparging well, and means
to measure air flow and pressure to each air sparging well, a pressure relief valve,
discharge silencers/noise confrol, and a means of condensate removal.

System | Miminmm Blower Size | Minmmm Number of Legs Mimimmum Air Flow
Size (HEF) in Manifold Capacity (SCEM)
Small b 3 30
Medium| 10 10 150

Large | 20 20 250

Vapor Extraction Svstem Requirements: The system must iclude a SVE
blower/pump, ar dilution valves, vacuum relief valves, transfer pump, moisture separator
device, telemetry, control panel and applicable filters and meters. The system must include
the capacity to add and remove vapor treatment equipment as needed. The system must
mnclude a manifold to withdraw ar from  VE wells and include sampling port for all

3/30/2017

applicable parameters.

System | Minmmwm Blower Size | Minmmm Number of Legs Mimmmm Air Flow
Size (HF) in Manifold Capacity (SCEM)
Small 3 5 100

Medium 10 10 250

Large 20 20 500

FDEP-PRP
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ATC Contract

Carbon Off-Gas Treatment Add-On size is defined by pounds of carbon.

Air Sparging/Seil Vapor Extraction System Requirements: System mmst provide oil

free air at a temperatore compatible with schedule 40 PWVC pipe. The system must

include a manifold to dismbute and measure air flow and pressure to each air sparging

well. The system must include a moisture separator device. The system must include a

mamfold to withdraw air from vacuum extraction (VE) wells and imclude sampling port

for all applicakle parameters. The system mmst include an interlock that prevents operation
of the air sparsing system in the event the WES is not operating

System | Mininnm Blower Size | Minimnmm Number of Legs Mininmum Adr Flow
Size (HF) in Mamifold Capacity (SCFM)
Small

Medium See individual specs for AS and SVE above
Large

Multiphase Extraction System Requirements: System mmst include MPE blower or
pump. heat exchanger, moisture separator. vacuum relief, and air stripper. The system
must mclude the capacity to add and remove vapor treatment equipment as needed. The
system mmst include a manifeld to withdraw air and water from MPE wells and include
sampling ports for all applicable parameters.

System | Mininnm Blower Size | Minimnmm Number of Legs Mininmum Adr Flow
Size (HP) in Manifold Capacity (SCFM)
Small 3 to <10 3-10 35 to 60

Medium 10 to 20 10 to20 60 to 150
Large 20 to 40 20 to 40 150 to 300

Air Sparging Multiphase Extraction System Requirements: System must provide oil
free air at a temperature compatible with schedule 40 PWVC pipe. The system must
include a manifold to distribute and measure air flow and pressure to each air sparging
well. System mmst include MPE blower or pump. heat exchanger. moisture separator,
vacuum relief, and air stripper. The system must include a manifold to withdraw air
from MPE wells and include sampling port for all applicable parameters. The system
must include an interlock that prevents operation of the air sparging system in the event
the MPE is not operating.

System | Mimmmm Blower Size | Minimmm Number of Legs Miminmum Adr Flow
Size (HE) in Manifold Capacity (SCFM)
Small

Medium See individual specs for AS and MPE above
Large

Carbon Off-Gas Treatment Add-On: Carbon canisters must be equipped with standard
size immlet/'outlet connections and drain for accumulated condensate.

System Pounds of Gramular
Size Activated Carbon
Small =500

Medium 300-1000
Large =1000-2000

FDEP-PRP




Schedule of Pay Items

Section 18 in the SPI lists the holding tanks and systems per month, per term, and per size.

i 18. |REMEDIAL ACTION SYSTEM/EQUIPMENT USE (Equipment Only, Excluding O&M)
18-1. |Medium Holding Tank - 2,000 to 6,000 gal. capacity - Short Term < 6 mos. Per Monh
18-2. |Medium Holding Tank - 2,000 to 6,000 gal. capacity - Long Term > 6 mos. Per Monh
18-3. |Large Holding Tank > 6,000 o 10,000 gal. capacily - Short Term = 6 mos. Per Monh
18-4. |Large Holding Tank > 6,000 o 10,000 gal. capacily - Long Term > 6 mos. Per Monh
18-5. |Groundwaier Treaiment Sysiem - Stand Alone Small - Short Term < 6 mos. Per Monh
18-6. |Groundwaier Treaiment Sysiem - Stand Alone Small - Long Term > 6 mos. Per Monh
18-7. |Groundwater Treaiment Sysiem - Stand Alone Medium - Short Term = 6 mos. Per Monh
18-8. |Groundwater Treaiment Sysiem - Stand Alone Medium - Long Term = 6 mos. Per Monh
18-9. |Groundwater Treaiment Sysiem - Stand Alone Large - Short Term = 6 mos. Per Monh
18-10. |Groundwater Treament Sysiem - Stand Alone Large - Long Term > 6 mos. Per Monh
18-11. |Air Sparge Sysiem - Small - Short Term =< 6 mos. Per Monh
18-12. |Air Sparge Sysiem - Smal - Long Term = 6 mos. Per Monh
18-13. |Air Sparge Sysiem - Medium - Short Term = 6 mos. Per Monh
18-14. |Air Sparge System - Medium - Long Term = 6 mos. Per Monh
18-15. |Air Sparge Sysiem - Large - Short Term = 6 mos. Per Monh
18-16. |Air Sparge Syséem - Large - Long Term > 6 mos. Per Monh
18-17. |ASISVE Sysiem - Small - Short Term = G mos. Fer Month
18-18. |ASISVE Sysiem - Small - Long Term > 6 mos. Per Monh
18-19. |ASISVE Sysiem - Medium - Short Term =< 6 mos. Per Monh
18-20. |ASISVE Sysiem - Medium - Long Term = 6 mos. Per Monh
18-21. |ASISVE Sysiem - Large - Short Term = 6 mos. Per Monh
18-22. |ASISVE Sysiem - Large - Long Term > 6 mos. Per Monh

3/30/2017 FDEP-PRP 37




Schedule of Pay Items

Section 18 in the SPI lists the off gas treatment per month, per term, and per size.

18-20. | Groundwaier Treament - Add On - Small - Short Term < 6 mos. Fer Month
18-30. | Groundwaier Treament - Add On - Medium - Short Term < 6 mos. Per Month
18-31. |Groundwaier Treament - Add On - Large - Short Term < 6 mos. Per Month
13-32. |Groundwater Treament - Add On - Small - Long Term > 6 mos. Per Month
18-33. | Groundwaier Treament - Add Cn - Medium - Long Term > 6 mos. Per Month
13-34. |Groundwater Treament - Add On - Large - Long Term > 6 mos. Per Month
18-3b. |Carbon OF Gas Treament - Add On - Small - Short Term < 6 mos. Fer Month
18-36. |Carbon OF Gas Treament - Add On - Medium - Short Term = 6 mos. Per Month
18-37. |Carbon OF Gas Treament - Add On - Largely - Short Term < 6 mos. Per Month
18-38. |Carbon OFf Gas Treament - Add On - Small- Long Term > 6 mos. Per Month
18-39. (Carbon OF Gas Treament - Add On - Medium - Long Term > & mos. Per Month
18-40. |Carbon OF Gas Treament - Add On - Large - Long Term > 6 mos. Per Month
18-41. | Thermox/Caiox OF Gas Treament - Add On - Small - Short Term < 6 mos. Fer Month
18-42. | Thermox/Catox OF Gas Treament - Add On - Medium - Short Term = 6 mos. Per Month
18-43. | Thermowx/Caiox OF Gas Treament - Add On - Large - Short Term < 6 mos. Per Month
13-44. | Thermox/Calox Off Gas Treament - Add On - Small - Long Term > 6 mos. Per Month
18-45. | Thermox/Catox OF Gas Treament - Add On - Medium - Long Term > 6 mos. Per Month
13-46. | Thermox/Calox Off Gas Treament - Add On - Large - Long Temm > 6 mos. Per Month

3/30/2017 FDEP-PRP 38




PAY UNIT OF 1
— DESCRIPTION MEASURE UNITS
t Task2
3 14 |Permi Fees (aciual e only, costfo obtain permitis included in applicable pay #ems) Reimbursable® 500 i
i) 1-7. |8% Handing Fee for Cost Reimbursable liems % Surcharge 500 !
1| 31 |Mobiizagon, Light Duty Vehicle (car or 1/2 fon fruck) - = 100 mies each way Per Round Trp 1 !
30 Drill Rig and Support \Vehicles Mobilizafion (hollow stem auger, mud rotary or sonic) - = 100 miles each
3 T |way Per Round Trip 1 i
Per Diem - For fravel » 1 consecufive day (prorated in quarier day incrementsin accordance with Per Person,
2 Ha 112.061, F.8.) - Travel Voucher required and quoted rafe should be per person per day Per Day 186 !
2 346 |HSAor MR Bening, = & inch diameter, < 5{ foot fotal depth Per Foot 192 !
il 348 |HSAor MR Bering, = & fo 10 inch diameter, < 50 foot folal depth Per Foot 49 !
1| &1 |Well Ingialiabon - 1 inch diameter Per Foot 192 i
' g-2a  |Well Installsfion - 2 inch diameter (verbical) Per Foot 49 !
1 &11. |Elecronic Data Deliverables (EDD) Per Sampling Event 1 !
Tl 911, |Sol, Arsenic (EPA 8010 or EPA 80200 Per Sample 1 !
3f 912, | Sol, Cadmium (EPA 8010 or EPA 8020) Per Sample 1 !
3 913, |Sold Chromium (EPA 8010 or EPA 6020) Per Sample 1 i
M 914, |Sol, Lead (EPA 6040 or EPA 6030 Per Sample 1 i
1| 915 |Sol, Texicty Charactensiic Leaching Procedure-Extracion Only (EPA 1311) Per Sample 1 !
3 941 |Waler, Lead, Total (EPA 200.7, EPA 200.8, EPA 8010 or EPA 6020) Per Sample 1 !
i 126 |Transportand Disposal of Pefroleum Impacied Sol (includes drum) Per Drum 20 !
S DETAIMAMRD
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RAC SPI Construction

PAY UNIT OF
ITEM DESCRIPTHON e UNITS
Task 3
¥ 1-7. 6% Handling Fee for Cost Reimbursabls li2ms %% Surchamge BATS
1 31, Mobilizason, Light Duty Wehicle (car or 172 ton truck) - = 100 miles sach way Per Round Trp 2z
5 33, Heawy Duty/Siakebed Truck (34 fon +) - = 100 miles sach way Per Round Trp 2
3 35 Work Trader - < 100 milles each way Per Round Trp 2
3| 315 |Loadse/Backhos Mobiliza$on - = 100 miss sach way Per Round Trp 1
41 Fer Dvem - For travel > 1 consecutive day (prorated ; guarier day mcremenisin accordance with Per Perzon,
5 = 112.061, F.S.) - Tranwel WVoucher required and guotsd rate chould be per person per day Per Day 32
2 12-1. |Remowal and Loading of Asphall andior Concrete - up to 4 nch thickness Per Sguare Foot 3225
5| 125 |Tramspoet and Disposal of Mooed Debes Per Ton %9
3| 12-7.  |Traneport Petroleum Impacied Sol (bulk) =< 100 miss Per Ton 13
¥ 129 |Desposal of Petroleum Impacied Sol at a Landill (bulk) =< 450 tons Per Ton 13
3| 12-17. | Delivery, Pick Up and Rental of ) Cubic ard Roll-Cff Contaimer Pear Wesk 1
3| 12-18. | Addsonal Rental of 20 Cubic Yard Roll-Of Contzmer Par Wesk 1
3 13-3. | Concrete Paving - 4 nch thickness (mcludes sub-hase) Per Square Foot 3225
3 13-4, Concrete Paving - addidonal 1 mch thickness Per Square Foot 245
_| 151.a. |Trenching and Insisliaton of 1-10 Plumbing {and Elecincal) Lines i Trench Per Linsar Foot of .
5 Trench %8
151.b. |Trenching and Instsllaton of 11 - 20 Lines Fer Linear Foot of .
7 Trench 7
153 Flumbang amd Electincal Matenals/Egquipment Insialled i Trench (If FDEF authonzes, submet guote{s)
1 = with Change Owder) Reambureable™ ZT00
b 15-7. | Compound Construcon/Fencing (matenals) Reimbursabls* 1875
1 15-8. |Usky Dvop Reimbursable™ 3800
2 15-9. | Uty Conmection Reimbursabls™ S0
e o L L P A R A L | - -
SPI Section 12 |
Surface Removwval Quantity
Concrete/Asphalt Removal (square feet) 322.5 12-1
I Additional removal of concrete > 4-inch (sgquare feet) 545 12-2
Transport & Disposal of Mixed Debris or Clean Concrete (ton) 26.9 12-4
Transport & Disposal of Petroleum Impacted Soil {Choose Container Method) Well Installation Trenching
Transport Petroleum Impacted Soil (ton) 13 12-F
Disposal of Petroleum Impacted Soil (ton) 13 12-9 ¢
Transport and Disposal of Petroleum Impacted Soil (included drum) 20 12-6.
SPI Section 13 |
Resurfacing Quantity
Asphalt Paving (square feet) 13-1
Concrete Paving (square feet) 322.5 13-3.
Concrete Paving extra 1-inch (sguare feet) {calculation assumes 2" additional} 545 , jg—i
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RAC SPI| Baseline & Startup

PAY UNIT OF N
DESCRIPTION UNITS |
ITEM MEASURE I
Task 4
3-1. Mobiizasion, Light Duty Vehicle (car or 1/2 ton truck) - = 100 miles each way Per Round Trip 1 )
8-1. Moniioring Well Sampling with Water Level, = 100 foot depdh Per Well 13 )
&-11. |Electronic Data Deliverables (EDD) Per Sampling Event 1 )
2-2Z7. |Water, BTEX = MTBE (EPA 602, EPA 524, EFPA 8021 or EPA 8280) Fer Sample 13 g
930 Waiter, Polycyclic Aromasc Hydrocarbons, including 1-methyinaphthalene + 2-methyinaphthalene (EPA
"7 |610 [HPLC], EPA 625, EPA 8270 or EPA 8310) Per Sample 13 )
2-62. | Air, Total Petrcleum Hydrocarbons (EPA Method 18 or TO-3) Per Sample 3 g
15-4.b. |System Installaion/integradon/Stariup - 1 Technology Component - 11-20 Recovery/Treatment Points Per Stariup 1 5
18-5. |5 | liason/| B0 St A f 1 Technology C Fer Addmonal Tech
-5. fem Installadon/iniegradonStariup — AddiSon o echno omponent
ye = ¢ Y po Component 1 g
18-19. | Remedial AcSon Stariup Report Per Report 1 g
21-6.b. |P.E. Project Oversight for Remediadon Sysiem Iniegradon and Stariup - Medium System Per Sysiem 1 g
21-20. |P.E. Review, Evaluason and Cerdficadion of As-Bull Drawings (P.E. sealed red lined modificaions) Per Sat of Drawings 1 )
SOIL and AIR SAMPLING TABLE
(9-68.)
Air-Total
. . Expedited Depth Petroleu
Task # 50|IL.i'Alrﬂ5am ple _fFre-q 'Il_e"::-r Turnarcund Interval m
TEDHETTE NAE cagn it <aExkes ) (TA) {if applicable}| Hydroca
rbons
(TO-3)
4 Influent Day 3 1
4 Mid-pt carbon Dawy 3 1
4 Efluent Day 3 1
5 InfMid/EfF Week 2 3
5 InfMid/ERf Week 3 3
5 InfMid/EfF Week 4 3
| 5 InfMid/ERf Month 2 3
5 InfMid/EfF hMonth 3 3
5 InfMid/Ef Monthily 9
Task 4 Subtotal 3
Task 5 Subtotal 15
Task & Subtotal 9
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Task 5
|31 |Mobilization, Light Duty Vehicle (car or 1/2 ton truck) - < 100 miles each way Per Round Trip 1 $
8-1.  |Maonitoring Well Sampling with Water Level, < 100 foot depth Per Well 13 §
8-11. |Electronic Data Deliverables (EDD) Per Sampling 1 $
9-27. |Water, BTEX + MTBE (EPA 602, EPA 624, EPA 8021 or EPA 8260) Per Sample 13 $
0.30 Water, Polycyclic Aromatic Hydrocarbons, including 1-methylnaphthalene + 2-methylnaphthalene
 |(EPAG10 [HPLC], EPA 625, EPA 8270 or EPA 8310) Per Sample 13 §
9-68. |Air, Total Petroleum Hydrocarbons (EPA Method 18 or TO-3) Per Sample 15 $
17-2. | System O&M Package - Medium Per Month 3 $
18-20. |AS/SVE System - Medium - Long Term > & mos. Per Month 3 $
18-21. |Operation & Maintenance Report, Quarterly or Non-Annual Per Report 1 §
21-8.  |P.E. Project Oversight for Remediation System Operation and Maintenance Per Month 3 $
RETAINAGE
Any biank helds are not appiicabie 1o this SCops of Work.
O&M (System) Parameters Table
Location ) F Depth to | Dissolved P ’ Hour )
TASK #(s) :ﬂﬂ; :v::]ur.;::rzg {“;:‘,'I‘;:EL} r;:::; D:Dyg(:n Jﬁiﬁ::‘? Flow OVA R::;?“rg Observations
4 Manifold Daily X X
4 AS wells Daily X X
4 SVE wells Daily X X X
4 Key MWs Daily X X X X
4 Vajor components AS/SVE Daily *
[ Manifold Maonthly X X
5 Key Wells Manthly X X X
5 Wajor components AS/SVE Per visit x
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3/30/2017

A Pl Kl Bt E B B A 8 Pt mmr i O L,
Source Remowval Table

SPI1 Section 10

Sheet Piling

Sheet Piling Length [Feet]

Sheet Piling Depth [feet]

Sheet Piling Area [square Feet)

Sheet Piling Duration [number of daysfweeks!months]

Conventional Excavation ¥Yolume

Areal

Area 2

Area 3

Excavation Length [feet]

Excawvation Width [Feet])

Excawvation Area [=quare feet]

Excawvation Depth [feet]

Excavation Wolume [cubic yards)

Contingent Excawvation (102 of wolume) [cubic yards)

Total

Mazimum Excavation [cubic yard)

11

LDA Excavation Yolume

Diameter of LOA, [feet]

LOA boring area [square feet]

Mumber of LOWA borings

LOA Depth [Feet]

Qe LOW, boring wolume - [cubic yards)

Encawvation Wolume [cubic yards)

Zontingent Excawvation (102<]) (cubic yards)

Total

Mazimum Excavation [cubic yard)

(= E=1 (=1 (=]

(= E=1 (=1 (=]

=AE=21=1 (=]

Flowahble Fill, BackFill, Clean Duverburden

Flowable Fill Wolume [cubic yards)

Clean Backfill based on Proposed Wolume [cubic yards]

Clean Backfill based on Contingent Wolume [cubic yards)

Clean Backfill ko allow For Compaction [205] [cubic yards]

gimum Clean Backfill ¥olume with Approval [cubic yards)

[N =1 [=1 [=1 (=]

Clean Dverburden Reuse with Approval [cubic gards)

Dewatering

Groundwater Treatment Technology

Fumber of Dewatering Foints

Depth of Dewatering Poinks

Foint of Discharge

FPermits Required? [MPDES, Local, eks]

Dlewatering Duration [number of daysiwesksimonths]

S5PI1 Section 12

Surface Removal

Concrete Remowal and Loading [square feet]

Concrete Remowal and Loading > 4" [=quare feet]

Asphalt Femowal and Loading (square feet]

Mized Debris For Transport and Disposal [tons])

Transport and Disposal

Flaximum Excavation Mass @ 1.4 tonstcy [fons]

0o

Contingent Transport and Disposal [102<] [tons)

Mazimum Transport and Disposal [tons)

SPI Section 13

Resurfacing

Asphalt Paving 2" thickness [square feet].

Asphalt Paving additional 17 thickness [square Feet].

Concrete Faving 4" thickness [square Feet)

Concrete Pawing additional 17 thickness [square Feet]

Grass - Sod or Seed and Mulch [square Feet)

FDEP-PRP
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} A B C D E F G H ]
1 | FDEP Facility ID#: 209502933 STCM Facility Name: McKechnie Property

2

3 |Any blank fields are not applicable to the scope of work.

Pl Source Removal Table

5 SPI Section 10

6 |Sheet Piling

7 |_Sheet Piling Length (feet)

8 | Sheet Piling Depth (feet)

9 Sheet Piling Area (square feet) 0

10 | Sheet Piling Duration (number of days/weeks/months)

11 |Conventional Excavation Volume Area 1 Area 2 Area 3 Total
12 | Excavation Length (feet) 10 275 29

13 | Excavation Width (feet) 7 g8 10

14 | Excavation Area (square feet) 70 220 290

15 | Excavation Depth (feet) 14 14 6

16 | Excavation Volume (cubic yards) 36 114 64

17 | Contingent Excavation (10% of volume) (cubic yards) 4 " 6

18 Maximum Excavation {cubic yard) 40 125 71 236
19 |LDA Excavation Volume Area 1 Area 2 Area 3 Total
20 | Diameter of LDA (feet)

21| LDA boring area (square feet) 0 0 0

22 | Number of LDA borings

23 | LDA Depth (feet)

24 | One LDA boring volume - (cubic yards) 0 0 0

25 | Excavation Volume (cubic yards) 0 0 0

26 | Contingent Excavation (10%) (cubic yards) 0 0 0

27 Maximum Excavation (cubic yard) 0 0 0 0
28 Flowable Fill, Backfill, Clean Overburden

29 | Flowable Fill Volume {cubic yards) 0

30 | Clean Backfill based on Proposed Volume (cubic yards) 150

31| Clean Backfill based on Contingent Volume (cubic yards) 15

32 | Clean Backfill to allow for Compaction (20%) (cubic yards) 33

33 Maximum Clean Backfill Volume with Approval (cubic yards) 198

34 [Clean Overburden Reuse with Approval (cubic yards) 71

35 |Dewatering

36 | Groundwater Treatment Technology

37 | _Number of Dewatering Points

38 | Depth of Dewatering Points

FDEP-PRP




Source Removal Example

34 Clean Overburden Reuse with Approval (cubic yards) [k

35 |Dewatering

36 | Groundwater Treatment Technology

37 | Number of Dewatering Points

38 | Depth of Dewatering Points

39 | Point of Discharge

40 | Permits Required? (WFPDES, Local, etc)
41 | Dewatering Duration (number of days/weeks/months) |Week[s} |
42 5Pl Section 12
43 | Surface Removal

44 | Concrete Removal and Loading (sguare feet)

45 | Concrete Removal and Loading =4" (square feet)

46 | Asphalt Removal and Loading (square feet) 5016
47 Mixed Debris for Transport and Disposal (tons) 124
48 | Transport and Disposal

49 | Maximum Excavation Mass @ 1.4 tons/cy (tons) 231.0
30| Contingent Transport and Disposal (10%) (tons) 231
51 Maximum Transport and Disposal {tons) 2541

52 SPI Section 13
53 Resurfacing
54 | Asphalt Paving 2" thickness (sguare feet). 5016
53 | Asphalt Paving additional 1" thickness (sgquare feet).
56 | Concrete Paving 4" thickness (square feet)

57 | Concrete Paving additional 1" thickness (square feet)
58 | Grass - Sod or Seed and Mulch {sguare feet) 235
59 |Notes:

Top 6 feet of excavation will be used for clean overburden, remaining 14 feet will be removed for disposal.
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T LT I ESpURE PR e Ve
K.

H SCHEDULE OF PAY ITEMS WORKSHEET

Facility Name: MCKECHNIE PROPERTY
7-Digit Facility ID #: 8502833

County: 20

Region: North
Site Manager Name: DOMNA BURMEISTER
Site M Phone: (850)245-8889

Site Manager Email: donna burmeister@dep state fus

v 7 7 7 «
I'T'::I DESCRIPTION "lgr;t?':f ?ETPAI.IIC;D ':.:.E;m:':&n {]UEI&I'I;S T.Q:K 1 TAlglK 2 TAEK 3 TA|;|K 4 Tﬁls_ll( 3 TAI#K [ TA|;|K T TA|;|K 3 T.Al;ll( 9 Tﬂ!‘ln_ll( 0
QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. | QUANT. | QUANT. | QUANT.
1-2.a |Site Health & Safety Plan for Continued Work (no cost to FDEP) Per Site ] - |5 - 1 1
1-7. |6% Handling Fee for Cost Reimbursable tems % Surcharge 5 0085 0.06 5165.16 0 5165.16 ] ] ] ] ] ] ] 0
3-1. [Mobilization, Light Duty Vehicle (car or 1/2 fon truck) - < 100 miles each way PerRound Trip | § 4725 § 4H7.25 B 3 2 1 1 1
1108 Dl Rig and Swpport Vehicles Mobilization (hollow stem auger, mud rotary or sonic) - = 100 miles .
each way PerRound Trip | § 190000 | $ 1,900.00 1 1
3-11. |Excavator Mobilizafion - = 100 mies each way PerRound Trip | § 62633|% 626.33 1 1
3-17. [Mini Excavator/Loader [BDbcatT”] Mobilization - = 100 miles each way PerRownd Trip | § ME3|§ 34163 1 1
3-18. |Drum Compactor mobdization - < 100 miles each way PerRound Trip | § 40500 | § 405.00 1 1
aa Per Diem - For fravel = 1 wnsewﬁ\rel day (prorated in quarter day incrementzin accordance with Per Person,
112.061, F.5.) - Travel Voucher required and quoted rate should be per person per day Per Day 5 80.00|% 80.00 10 10
5.2, |Hand Auger Boring < 10 foot tofal depth Per Boring 5 18220 | $ 182.20 2 2
546. [HSA or MR Boring, = 6 inch diameter, < 50 foot total depth Per Foot 5 269 |% 2368 B0 (1]
5-12. |HSA or MR Boring, = 10 1o 14 inch diameter, < 50 foot tofal depth Per Foat 5 459 | § 45.9% 46 45
623 |Well Installation - 2 inch diameter (verfical) Per Foot 5 00| % 36.00 &0 1]
5. |Surface Casing - 6 inch diameter Per Foot 5 4337 | § 4327 46 48
B-1. |Monitoring Well Sampling with Water Level, < 100 foot depth Per Well H 11530 | § 115.30 16 4 4 4 4
66, [SoillSediment Sample Collection Per Sample § 51.76 | § 51.786 6 ]
811, |Bleconic Data Deiverables (EDD) Per Sampiing Event| § 160.00 | § 160.00 § 2 1 1 1 1
8-2. |Soil, BTEX + MTBE (EPA 8021 or EPA B260) Per Sample H 08 |$ 3086 5 5
9.5 |Soil, Polycyclic Aromatic Hydrocarbons (EPA 8270 or EPA 8310) Per Sample § 5580 | § 55.80 5 5
9.6. |Soil, Priority Pollutant Volatle Organics (EPA 8260) Per Sample 5 4555 | % 4555 1 1
a7 Soil, Priority Pollutant Extractakle Organics-Base MNeufral and Acid Exiractables (EPA B270 kst [eg.,
EPA 80818082 + EPA B270]) Per Sample 5 11274 | % 112.74 1 1
4.8, |Soil, Tofal R Petrol Hydrocarbons (FL-PRO) Per Samgle 1 wes| % 3986 B (1
a1 Soil, 8 RCM Metals (EPA 6010 or EPA 6020 [Arsenic, Barium, Cadmium, Chromium, Lead,
Selenium, Silver] and EPA 6020 or EPA 7471 [Mercuryl) Per Sample 5 5148 51.24 1 1
9-15. [Soil, Toxicity Characteristic Leaching Procedure-Extraction Only (EPA 1311) Per Samplz 5 6148 | § 61.43 1 1
9.27. (Water, BTEX + MTBE (EPA 602, EPA 624, EPA 8021 or EPA B260) Per Sample 5 2847 | § 2847 17 1 4 4 4 4
Schedule of Pay Items 3-3-16 Page 1of2 2/16/2017
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emoval SP| Example

Sk
Petroleum C ination Site Resp Action 5

SCHEDULE OF PAY ITEMS WORKSHEET

PAY UNIT OF CONTRACTED | NEGOTIATED TOTAL (4 (4 = 5 ] - - - O
TEM DESCRIPTION MEASURE [TEM PRICE ITEM PRICE | QUANTITIES TASK1 | TASK2 | TASK3 | TASK4 | TASKS | TASKG | TASK7 | TASKS | TASK9 | TASK10
QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. | QUANT. | QUANT. | QUANT.
.30, Water, Polycyclic Aromatic Hydrocarbons, including 1-methylnaphthalens + 2-methylnaphthalens
(EPA 610 [HPLC], EPA 625, EPA 8270 or EPA 8310) Per Sample $ E149 | % &148 18 4 4 4 4
10-7. |Corventional Sol Excavation and Loading < 300 cubic yards Per Cubic Yard | § B036 (% 60.36 236 238
10-14. |Clean Backfill Material, Compaction and Testing (includes transport) < 300 cubic yards Per Cubic Yard | $ 8614 (% 8614 198 198
10-15.a.|Clean Overburden Used As Backfll, Compaction and Tesfing < 300 cubic yards Per Cubic Yard | § 2400 (% 24.00 | il
12-1. |Removal and Loading of Acphalt andior Concrete - up to 4 inch thickness Per Square Foot | § 25 (% 2.56 5016 5016
12-5. |Tranzport and Disposal of Mined Debris Per Ton $ 4937 | § 4337 124 124
12-6. |Transport and Disposal of Petroleumn Impacted Soil (includes drum) Per Drum $ 17053 | § 170.53 18 18
127, |Trangport Petroleum Impacted Soil (bulk) < 100 miles Per Ton H 2807 | % 2807 2541 2541
12-10. |Disposal of Pefroleum Impacted Scil at a Landil (bulk) > 450 tong Per Ton $ 3556 | § 3556 2541 2541
13-1. |Asphalt Paving - 2 inch thicknees (includes sub-base) Per Square Foot | § 622§ 6.2 5016 5016
136, |Grass - Sod Per Square Foot | § 155 | § 155 235 235
19-1. |Soil Source Removal Report Per Report § 177545 | § 1,775.45 1 1
19-7. Matural Attenuation or Post RA Monitoring Repert, Quarterly or Mon-Annual Per Report $ 124230 | § 124230 3 1 1 1
198, |Matural Attenuation or Post RA Monitoring Report, Annual Per Report 5 148076 | § 149076 1 1
21-20. |P.G or P E. Review, Evaluation and Cerfification of an Annual Natural Attenuation Monitoring Report Per Report § 10000 | § 100.00 91 1
22-1. |POWER POLE REMOVAL AND REPLACEMENT Reimbursable” | § s 100 1780 1750
22-2. |TREE REMOVAL (3 PINE TREES) Rembursabie* | $ Sl T T e
223, |ORC ADVANCED Reimbursable® | § - s 100| 1815.46 181516

izrsion: 9.2
*For reimbursable pay items the cost listed is a "not to excesd” amount. Fees will be reimburzed for the pay item bazed on the e

actual invoice. Please note, the unit of measure for these iteme will be displayed as dollars for invoicing purposes. Please refer to
the Scope of Work for addifional description of these items.
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