
 

 

 
 
 
DATE: April 3, 2024  
 
BID NO. 23-030-KSB  ADDENDUM No. 4 
 
Project.:  Highlands County Solid Waste Management Center Class I Cell 5 Landfill 

Expansion Highlands County Project No. 21078 

 

The following represents clarification, additions, deletions, and/or modifications to the above 
referenced solicitation. This addendum shall hereafter be regarded as part of the solicitation. Items 
not referenced herein remain unchanged. Words, phrases or sentences with a strikethrough 
represent deletions to the original solicitation. Underlined words and bolded, phrases or sentences 
represent additions to the original solicitation, as applicable. 
Questions and Answers 

 REMAINING QUESTION FROM ADDENDUM 3 
Q16 Detail 2 on page C18 shows 12” of structural fill on top of Subgrade but elevations on page 

C8 top of subgrade and C10 top of secondary liner appear to be the same elevation. Is this 
12” of structural fill required? Where is it to be paid?  

A16 The elevations shown on Drawings C8 and C10 represent the elevation of the 
top of the subgrade, which is also the top of the structural fill layer. Structural 
fill material is the same material as General Fill with a smaller allowable 
maximum particle size. The onsite material is expected to be acceptable for 
use as the structural fill material. Over excavating and backfilling are not 
necessary to construct the structural fill layer where the top of this layer lies 
below the existing grade as long as it meets the requirements for structural 
fill. This work is paid for under Bid Item 11.a., Earthwork – Excavate to Backfill 
and to Stockpile. 
  
If over excavation and replacement were required to construct the structural 
fill layer, as directed by the Engineer, the work will be paid for under Bid Item 
11.b., Earthwork – Excavate from Borrow Area and Backfill. 

  
  
Q1 Can the County share their estimate for the probable cost of construction for the project 

with the Bidders? 
A1 Please refer to the response to Addendum 3, Question 12. 
  
Q2 The “Invitation to Bid” for the project indicates that the bid can either be submitted 

electronically or via hard copy submission.  It also states that the original bid bond must be 
“physically received by Purchasing prior to the submission deadline…”  If we are physically 
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delivering a hard copy of the bid, is it acceptable to package the bid bond with the bid or 
should it be packaged separately and delivered prior to submission of the bid? 

A2 See page 5, Section 00010-1, Invitation to Bid. The bond may be included with 
the hard-copy submission package.  

  
Q3 The “Statement of Indemnification” form to be submitted with the bid includes the Florida 

Department of Transportation (FDOT).  Will this statement of indemnification apply to 
FDOT? 

A3 Division 0, Section 00160-8, Certificates and Forms, relating to “Florida 
Department of Transportation (FDOT)” is to be removed from the solicitation 
package. This is not applicable to this project. 

  
Q4 Where should the Contractor plan to stockpile material stripped from the Cell 5 footprint? 
A4 This material shall be stockpiled to the east of the dewatering area.  Drawing 

C2 has been revised to indicate the location of this stockpile.  Please note that 
this material will become the property of the Owner for their use.  Additionally, 
the Owner may elect to strip this material themselves prior to the beginning of 
work by the Contractor.  The Contractor shall install a silt fence around the 
stockpile meeting the requirements of Drawing EC3. Attachment 1.a provides 
Revised Drawing C2. Attachment 1.b provides redline markups showing the 
revisions to the Drawing C2.      

  
Q5 Specification Section 02330, Soil-Bentonite Cutoff Wall, Part 2, paragraphs B and C describe 

the temporary and permanent soil caps for the completed slurry cutoff walls.  Paragraph B 
states that the temporary cover shall be at least two feet thick.  Does this mean that the top 
elevation of the wall would be level two feet below the lowest elevation (on the low side of 
the cell) and the cover soil (both temporary and permanent) would be 2’ thick on the west 
end and slope up to be thicker to the east?  In other words, is it correct to assume that the 
top of the slurry wall would be at a fixed elevation with no slope. 

A5 The Temporary Soil Cap (Section 02330, Soil-Bentonite Cutoff Wall, 
Article 2.01.B) is intended to be installed if the slurry wall is excavated and 
constructed from existing site grades or at an elevation higher than the 
proposed bottom liner grades as shown on Drawing C10. The top of the 
Permanent Soil Cap (Section 02330, Article 2.01.C) is to be installed at the 
elevation of the bottom liner grades as shown on Drawing C10. If the soil 
bentonite cutoff wall is constructed after construction of the final bottom liner 
grade, then only the Permanent Soil Cap would be required.   

  
Q6 It was stated during the pre-bid meeting that the base elevation will be 47 ft. NGVD for the 

cutoff walls.  Please confirm that this will be the base elevation for both cutoff walls. 
A6 That is correct. The base elevation of the Environmental Cutoff Wall shall be 

at EL 47.0. Please refer to the responses to Addendum 3, Questions 2 and 3, 
for additional information. 

  
Q7 It is our understanding that temporary piezometers will be installed within each of the 

perimeters of the slurry wall footprints in order to monitor the effectiveness of the 
dewatering system.  Is it correct to assume that these piezometers can be abandoned prior 
to the installation of the geosynthetic materials once the effectiveness of the dewatering 
system has been verified? 



 

 

A7 One piezometer shall be installed within the limits of each soil bentonite cutoff 
wall (two total piezometers) on the west end. The piezometers can be 
abandoned immediately before the geosynthetic materials are installed once 
the effectiveness of the dewatering system is demonstrated. 

  
Q8 Since the dewatering effort will need to continue until the soil cover is placed over the cell, 

will it be permissible to install a pipe through the slurry wall below the cell subgrade that 
would report to the perimeter of the cell for pumping?  Will it then be acceptable to abandon 
and grout-fill these pipes (assuming one per slurry wall containment) once the dewatering 
effort is complete? 

A8 The proposed approach is acceptable.   
  
Q9 In the event that unsuitable soil is discovered in the work area that would need to be 

removed and replaced, how would such work be paid for under the contract? 
A9 If unsuitable soils is discovered within the work area, excavation and 

replacement shall be paid for under Item 11.b. Earthwork – Excavate from 
Borrow Area and Backfill. Removal and replacement of soils shall be as 
directed by the Engineer. Also, soil with a moisture content outside the ranges 
specified in Section 02301, Earthwork for Landfill Construction, are not 
classified as unsuitable and do not qualify for payment as unsuitable material. 
The Contractor shall test materials as needed to obtain installed density and 
moisture contents.    
 

  
Q10 Bid Item #5, Site Demolition, on the bid form is shown with a unit of measure of “LF.”  Is it 

correct to assume that the unit of measure should read LS for lump sum? 
A10 That is correct. A revised copy of the bid form is included as Attachment 2 and 

electronically. 
  
Q11 Plan Sheet C1 (“Site Plan”) shows an area on the far southeast side of the landfill that is 

marked as “Future Borrow Pit Area.”  We were told during the pre-bid meeting that this 
would be the area that we would need to use if the Owner elects to go with the deductive 
alternate bid item for onsite drainage soil.  If the Owner does elect to go with this option, 
will all clearing, access road construction, stripping, etc., for borrow area preparation be the 
responsibility of the Contractor? 

A11 Development of the borrow area such as clearing, access road construction, 
striping, over burden removal, etc., shall be the responsibility of the Owner.  
Development of this area by the Owner is expected to occur before the 
drainage soil is installed. The Contractor will need to provide all equipment 
and operations to excavate suitable soils, load, transport, install, and repair 
any damage to the haul road as a result of their construction activities. Please 
refer to the response to Question 16 for additional information. 

  
Q12 If the onsite borrow area is to be developed, where should clearing debris and strippings be 

disposed of/stockpiled on the site? 
A12 Please refer to the response to Question 11 in this addendum.  
  
Q13 Is there any geotechnical information available for the onsite borrow pit area that will help 

us understand if there will need to be any overburden that would need to be removed to 



 

 

get to the onsite drainage sand?  If overburden needs to be removed, where would that be 
stockpiled? 

A13 Please refer to the response to Questions 11 and 16.  
  
Q14 Will the drainage soil excavated from onsite be suitable for use on the project without the 

need for any screening or conditioning?   
A14 The Contractor shall assume that processing the material (other than 

excavation and installation) will not be required and should not be included in 
the cost of this work for bidding purposes. If processing is required and the 
Owner opts for this approach, the cost of the additional work will be negotiated 
and addressed through a change order.    

  
Q15 Is there a requirement as to which area of the onsite borrow area footprint would need to 

be developed first? 
A15 Attachment 3 includes a copy of the borrow area construction drawings. Cells 

will be developed sequentially by the Owner starting with Cell 1. Please refer 
to the responses to Questions 11 and 16 for additional information.      

  
Q16 Where would dewatering from the onsite borrow area be discharged to? 
A16 The development of the onsite borrow area and dewatering operations will be 

by the Owner. Please refer to the response to Question 11 for additional 
information    

  
Q17 What would the final disposition of areas developed in the borrow pit need to look like 

(perimeter slope angle, final vegetation, etc.)?   
A17 The development of the onsite borrow area and dewatering operations will be 

by the Owner. The Contractor will need to stay within the limits of the 
proposed excavation limits and final grades. The Contractor is not expected 
grade down to final grades, install to soil, or grass the borrow are upon 
completion of their work and should not include this work in their bid price.   

  
Q18 Under which bid item should the work required to expose and clean the tie-in to existing 

Cell 3 be included? 
A18 This work shall be included under Bid Item 19, Anchor Trenches. 
  
Q19 Under which bid item should the cell access ramp and turnaround pad be included? 
A19 This work shall be included under Bid Item 24, Paved and Unpaved Site Roads. 
  
Q20 The plans and specifications do not appear to correspond to each other regarding the 

quantity of leachate pumps at each pump station.  The plans appear to call for four (4) 
pumps per pump station (one (1) for each riser and one (1) spare.  Specification Section 
11300 – Leachate Pumps, Part 2.03A specifies a total of eight pumps per pump station (four 
collection pumps, two detection pumps, and two spare pumps).  Are we required to supply 
a total of four (4) pumps per pump station (two collection pumps, one detection pump, and 
one spare pump? 

A20 A total of four pumps shall be provided per pump station (two collection 
pumps, one detection pump, and one spare pump) for a total of eight pumps. 

  
Q21 Please specify the total length of each pump lead and cable. 



 

 

A21 The Contractor is responsible for determining the total pump lead cable length 
for each individual pump and coordinating that with the pump 
supplier/manufacturer. Total length will be required as shown on the 
Drawings, but the exact length will depend on the conduit layouts and conduit 
routings. 

  
Q22 Detail 1 on Drawing No. C24 instructs us to raise existing groundwater monitoring wells MW-

32G and MW-33G.  Drawing No. C28 provides details for raising existing groundwater 
monitoring wells.  However, this work does not appear on the Bid Form, nor is it described 
in the Measurement and Payment specifications.  Are we to include this work under Bid Item 
10 Groundwater Monitoring Wells and Gas Probes?  Also, please provide the height to which 
they are to be raised. 

A22 Raising the groundwater monitoring wells has been removed from the project. 
Attachment 1.a provides Revised Drawings G2, C2, and C24. Attachment 1.b 
provides redline markups showing the revisions to the Drawings C2, C24, and 
C28.  For MW 32G, the Contractor shall excavate outside the footprint of the 
base of the well casing to allow for a soil pad the support the current above 
grade infrastructure for MW 32G and to allow for access for future sampling 
as directed by the Engineer in the field during construction.   

  
Q23 Detail 1 on Drawing No. C24 instructs us to protect existing groundwater monitoring well 

MW-31G.  Does this existing groundwater monitoring well also get raised, like MW-32G and 
MW-33G?  Or, is it to be left alone and not raised. 

A23 Raising the groundwater monitoring wells has been removed from the project. 
Please refer to the response to Question 22 for additional details.   

  
Q24 Note 1 on Drawing No. C8 instructs Contractor to install piezometers within the Cell 5 

project area to monitor groundwater levels and dewatering system performance.    
However, there are no details of new piezometers to be installed.  Please provide the 
quantity of piezometers to be installed, as well as the details and specifications for the work. 

A24 The piezometers shall be of the same general design as the groundwater 
monitoring wells shown on Drawing C27 but with only the PVC pipe stub up 
above grade and not the other above-grade components including concrete 
pad, aluminum case, and bollards. The piezometers shall be screened in the 
zone in which groundwater is to be observed. Additional information on 
installation is included in Specification Section 02526, Groundwater 
Monitoring Well Construction and Well Abandonment. Please refer to the 
response to Question 7 for additional details.   

  
Q25 Note 4 on Drawing No. C8 instructs Contractor to abandon piezometers in accordance with 

the plans and specifications.  However, this work is not provided in the plans.  Please provide 
the quantity of piezometers to be abandoned, as well as the details and specifications for 
the work. 

A25 The piezometers shall be abandonment in accordance with Specification 
Section 02526, Groundwater Monitoring Well Construction and Well 
Abandonment. During abandonment, piezometer infrastructure shall be 
demolished to 2 feet below the final bottom liner elevation before completing 
abandonment in accordance with Specification Section 02526, Article 3.04. 
Please refer to the response to Question 7 for additional details.   

  



 

 

Q26 Is there a water source onsite which we are allowed to use for the duration of the work?  If 
so, where is the location of the water source?  Also, are we required to pay any fees 
associated with using the water source? 

A26 Please refer to the Well Inventory figure in Attachment 4 for the discussion 
below. 
 
The well labeled 1 is a non-potable well, South Florida Water Management 
District Water Use Permit 28-00339-W. This is a 12-inch-diameter well and is 
classified as an Industrial Landscape Groundwater Supply well. The source of 
the water is the Florida Aquifer. The water is chlorinated and supplies 
bathrooms at the site. It has a permitted capacity of 0.72 MGD. It can be used 
for construction activities, but the Contractor shall minimize its usage when 
other sources at the site are acceptable quality for the intended purpose.   
 
The dry hydrant pump shown on the figure in Attachment 4, which draws water 
from a previous borrow area, is also available for the Contractor’s use.   
 
No required fees are associated with the use of either of these water sources.  

  
Q27 Will the water source meet the required specifications for quality water? 
A27 Whether the water from the two sources identified in the response to Question 

26 will meet the specified requirements for use in the soil bentonite slurry wall 
without some form of treatment or softening is unknown.  
 
Attachment 5 provides available data from surface water and onsite 
groundwater wells. The onsite non-potable water source is the Floridan 
Aquifer, and general water quality data can be obtained online for this source.  
 
Deviations from the requirements of Specification Section 02330, Soil-
Bentonite Cutoff Wall, Article 2.01.F.3, in terms of water quality will be allowed 
if in the soil bentonite cutoff wall subcontractor’s professional opinion the 
quality is compatible with their mix design and they demonstrate that the 
installed slurry wall will meet the other requirements presented in Section 
02330. 

  
Q28 What is the maximum rate at which we can extract water from the source? 
A28 The dry hydrant pump source has no extraction rate limits other than the 

installed infrastructure and the capabilities of the Contractor’s pumping 
system. 
 
Please refer to the response to Question 26 for details on the non-potable well. 

  
Q29 We have been informed that Argentine Bahia seed is not available until after harvest in 

September.  Due to the bad crop last year and it is also sold out.  Pensacola Bahia may 
possibly be more available.  Please confirm that Pensacola Bahia is an acceptable equal. 

A29 Pensacola Bahia is an acceptable equal. 
  
Q30 Is the gravel specified in Specification Section 02301 Earthwork for landfill construction, Part 

2.07 to be used for both the leachate collection and leak detection trenches, as well as the 
leachate collection and leak detection sumps?  If not, please specify what type of gravel each 
is to receive. 



 

 

A30 The gravel specified in Specification Section 02301, Earthwork for Landfill 
Construction, Article 2.07, can be used for the leachate collection and leak 
detection trenches, as well as the sumps.   

  
Q31 Detail 3 on Dwg. No.: C18 shows a gravel filled chamber, with no geotextile, under the 

leachate collection trench.  However, Section A on Dwg. No.: C23 appears to show gravel in 
this same chamber, but with a geotextile wrap.  Does this receive any geotextile?  If so, does 
this geotextile completely wrap around the gravel inside this chamber?  Additionally, is this 
geotextile to be 8oz or 16 oz? 

A31 Detail 3 on Drawing C18, right expanded detail, shows all required 
geosynthetic layers for the leachate collection trench. Wherever gravel is 
directly adjacent to geomembrane, a minimum of 32 ounces of geotextile shall 
be installed consisting of a 16-ounce geotextile (either one 16-ounce or two 8-
ounces geotextiles) and a double-sided geocomposite (consisting of a geonet 
with two 8-ounce geotextiles bonded to it). This also applies to the sumps as 
presented on Drawing C21 and Note 2.  
 
The geotextile separating the gravel from the overlying sand shall be 8 ounces. 

  
Q32 Will the primary geocomposite terminate at the toe of the slope as indicated on details 

1/C18 and 4/C20 or will they extend to the edge of liner as shown on dwg C6 notes for the 
location key map? 

A32 The primary geocomposite terminates at base of the slopes on the east, west, 
and south sides. On the north side, the primary geocomposite extends to the 
tie-in with the existing liner system.   

  
Q33 Location key map on C6 for the secondary geocomposite indicates there will be 2 additional 

layers in the sump and leachate trench, but the details only show 1 additional layer that 
overlaps the other and doesn’t cover the entire footprint of the sump or trench. Are the 
details correct or are we to assume that the material will have 2 whole layers covering the 
footprints of the sump and trench? 

A33 In accordance with Proposed Secondary Geocomposite Location Key Map, 
Note 2, two layers of secondary geocomposite are required in the leak 
detection layer of the leachate collection sump and two in the leak detection 
sump. Please refer to the response to Question 31 for additional details.   

  
Q34 Detail 3 on Dwg C18 is showing a layer of some material extending 3’ minimum past the 

trench limits underneath the GCL. The zoomed in views do not show anything beneath the 
GCL. What is that material and does it go in the sump as well? 

A34 Bidders shall disregard the layer in question. 
  
Q35 Are we required to supply the 4” trash pump shown on Dwg. No. C20?  If so, please provide 

specifications for the two (2) rain tarp stormwater pumps, i.e. manufacturer, model, size, 
electrical requirements, etc. 

A35 Please refer to the response to Question 5 in Addendum 3. 
  
Q36 We would prefer to perform the slurry wall work at the existing grade and not at a benched 

grade.  Is the existing surface stable enough to support a trencher and support equipment? 
A36 Please refer to the Geotechnical Report included with the original bid 

documents for site conditions. 



 

 

  
Q37 Addendum No. 3 stated that water from ponds and dewatering operations are available for 

our use.  Will the quality of the water source meet the required specifications? 
A37 Please refer to the response to Question 27. 
  
Q38 Are there any underground obstructions or utilities that may interfere with the slurry wall 

installation? 
A38 To the best of our knowledge, no underground obstructions or utilities that 

may interfere with the soil-bentonite cutoff wall installation are present. 
However, the Contractor is responsible for contacting the Utilities Notification 
Center in accordance with General Note 9 on Drawing G4.    

  
Q39 Are there any overhead/above ground obstructions or utilities that may interfere with the 

slurry wall installation? 
A39 Please refer to the response to Question 38.  
  
Q40 Any specialized training required for our field crew? 
A40 Health and safety is the responsibility of the Contractor. 
  
Q41 Can our spoils from the slurry wall installation act as a temporary cap in-leu of plastic cap? 
A41 Yes. 
  
Q42 Please confirm that the Soil-Bentonite wall is to sit on the cemented silt/limestone layer and 

is not to be keyed into the cemented silt/limestone layer?  Furthermore, the OPT Test 
Section states there will be at least one key-in verification exploration. Can this be removed 
as we are not keying-in to the cemented silt/limestone layer and only placing the Soil-
Bentonite wall on top of this layer?  

A42 The soil bentonite cutoff wall is not being keyed into a cemented silt/limestone 
layer. The key-in verification section has been deleted. Section 02330, Soil-
Bentonite Cutoff Wall, Article 3.02.B.3 has been deleted. Attachment 6 
provides revised copy of Section 02330.  

  
Q43 Can the section about maintaining cutter speeds and advancement rates be removed? Our 

cutter speed and advancement rates are dependent on depth and soil conditions. We may 
be able to trench faster through shallow areas and slower through deeper areas. 

A43 Yes. Section 02330, Soil-Bentonite Cutoff Wall, Article 3.04.B has been 
deleted. Attachment 6 provides a revised copy of Section 02330. 

  
Q44 Can the required hydraulic conductivity be shown as “K≤7.5x10-7” in lieu of “K=7.5x10-7”? 
A44 The requested change is acceptable. Section 02330, Soil-Bentonite Cutoff 

Wall, Article 2.01.D.3.B has been revised. Attachment 6 provides a revised 
copy of Section 02330. 

  
Q45 Will a bench scale mix be required, or can the contractor rely on their experience with soils 

of the area to propose a mix design? 
A45 The Contractor may rely on their experience with soils and the area to propose 

a mix design as long as it meets the specification requirements for hydraulic 
conductivity.   

  
Q46 Can a 30” wide Soil-Bentonite wall be acceptable? 



 

 

A46 Yes. 
Attachment(s): ATTACHMENT 1.a: REVISED DRAWINGS G2, C2, and C24  

ATTACHMENT 1.b: REDLINE MARKUPS TO DRAWINGS C2, C24, AND 
C28 
ATTACHMENT 2: REVISED BID FORM 
ATTACHMENT 3: BORROW AREA DRAWING SET 
ATTACHMENT 4: WELL INVENTORY FIGURE 
ATTACHMENT 5: SURFACE WATER AND GROUNDWATER DATA 
ATTACHMENT 6: REVISED SPECIFICATION SECTION 02330 
 

  

 

  



 

 

IN DIVISION 00 – PROCUREMENT AND CONTRACTING REQUIREMENTS: 

1. Section 00300, Bid Form: 
 

Delete: 
Section 00300 in its entirety. 

Replace with: 
Revised Section 00330 included in Attachment 1.  

IN DIVISION 2 – SITE CONSTRUCTION: 

1. Section 02330, Soil Bentonite Cutoff Wall: 
 

Delete: 
Section 02330 in its entirety. 

Replace with: 
Revised Section 02330 included in Attachment 6.  

IN THE DRAWINGS: 

1. Drawing G2, Drawing Index and Abbreviations; Drawing C2, Project Site Plan and 
Key Map; Drawing C24, Landfill Details; Drawing C28, Landfill Details: 

 
Delete: 
Drawings G2, C2, C24, and C28 in their entirety. 

Replace with: 
Drawings G2, C2, and C24 included in 1.a. Redline markups showing the revisions to 
the Drawings C2, C24, and C28 are included in Attachment 1.b.      

 

 

 

 



 

 

ATTACHMENT 1.a 

REVISED DRAWINGS G2, C2, and C24  
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA



PA
R
A
M

ET
ER

B
EN

Z
EN

E
B
R
O

M
O

-
C
H

LO
R
O

-
M

ET
H

A
N

E

B
R
O

M
O

-
D

IC
H

LO
R
O

-
M

ET
H

A
N

E

B
R
O

M
O

FO
R
M

B
R
O

M
O

-
M

ET
H

A
N

E
C
A
R
B
O

N
 

D
IS

U
LF

ID
E

C
A
R
B
O

N
 

TE
TR

A
-

C
H

LO
R
ID

E

C
H

LO
R
O

-
B
EN

Z
EN

E
C
H

LO
R
O

-
ET

H
A
N

E
C
H

LO
R
O

-
FO

R
M

C
H

LO
R
O

-
M

ET
H

A
N

E
C
IS

-1
,2

-
D

IC
H

LO
R
O

-
ET

H
EN

E

A
LL

 D
A

TA
H

IG
H

LA
N

D
S

 C
O

. 
S

W
M

C
 C

LA
S

S
 I

 L
A

N
D

FI
LL

1 
µg

/L
*

91
 µ

g/
L*

**
0.

6 
µg

/L
**

*
4.

4 
µg

/L
**

*
9.

8 
µg

/L
**

*
70

0 
µg

/L
**

*
3 

µg
/L

*
10

0 
µg

/L
*

12
 µ

g/
L*

**
70

 µ
g/

L*
**

2.
7 

µg
/L

**
*

70
 µ

g/
L*

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

S
TA

N
D

A
R
D

U
N

IT
S

FE
B

R
U

A
R

Y
 2

0
1

9
 T

H
R

O
U

G
H

 J
A

N
U

A
R

Y
 2

0
2

4

M
W

-3
3

12
/1

4/
20

20
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
 -

 
M

W
-3

3
03

/2
3/

20
21

<
 0

.3
0

<
 0

.3
7

<
 0

.1
9

<
 1

.0
<

 2
.3

<
 1

.8
<

 0
.4

4
<

 0
.3

5
<

 1
.4

<
 0

.3
2

<
 0

.9
6

<
 0

.2
7

M
W

-3
3

09
/2

1/
20

21
<

 0
.3

0
<

 0
.3

7
<

 0
.1

9
<

 0
.4

8
<

 8
.1

<
 1

.8
<

 0
.4

4
<

 0
.3

5
<

 3
.7

<
 0

.3
2

<
 0

.4
3

<
 0

.2
7

M
W

-3
3

03
/2

8/
20

22
<

 0
.3

0
<

 0
.3

7
<

 0
.4

4
<

 2
.8

<
 3

.9
<

 1
.8

<
 0

.4
4

<
 0

.3
5

<
 3

.7
<

 0
.5

6
<

 0
.9

2
<

 0
.8

3
M

W
-3

3
10

/0
5/

20
22

<
 0

.3
0

<
 0

.3
7

<
 0

.1
9

<
 0

.4
8

<
 3

.9
<

 1
.8

<
 0

.4
4

<
 0

.3
5

<
 3

.7
<

 0
.5

6
<

 0
.4

3
<

 0
.2

7
M

W
-3

3
03

/2
9/

20
23

<
0.

28
<

0.
33

<
0.

39
<

0.
36

<
0.

32
<

0.
42

<
0.

41
<

0.
38

<
0.

42
<

0.
37

<
0.

39
<

0.
39

M
W

-3
3

09
/2

7/
20

23
<

0.
28

 
<

0.
33

 
<

0.
39

 
<

0.
36

 
<

0.
32

 
<

0.
42

 
<

0.
41

 
<

0.
38

 
<

0.
42

 
<

0.
37

 
<

0.
39

 
<

0.
39

 

In
te

rm
ed

ia
te

M
W

-2
2

03
/2

5/
20

19
<

0.
30

<
0.

37
<

0.
19

<
2.

6
<

4.
0

<
0.

45
<

1.
1

<
0.

35
<

3.
7

<
0.

32
<

0.
97

<
0.

27
M

W
-2

2
06

/2
6/

20
19

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

09
/2

4/
20

19
<

0.
30

<
0.

37
<

0.
19

<
2.

6
<

4.
0

<
0.

45
<

1.
1

<
0.

35
<

3.
7

<
0.

32
<

0.
97

<
0.

27
M

W
-2

2
12

/1
7/

20
19

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

03
/2

3/
20

20
<

0.
30

<
0.

37
<

0.
19

<
2.

6
<

4.
0

<
0.

45
<

1.
1

<
0.

35
<

3.
7

<
0.

32
<

0.
97

<
0.

27
M

W
-2

2
06

/1
8/

20
20

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

09
/1

4/
20

20
<

0.
30

<
0.

37
<

0.
19

<
0.

48
<

8.
1

<
1.

8
<

0.
44

<
0.

35
<

3.
7

<
0.

32
<

0.
43

<
0.

27
M

W
-2

2
12

/1
4/

20
20

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

03
/2

4/
20

21
<

0.
30

<
0.

37
<

0.
19

<
0.

48
<

8.
1

<
1.

8
<

0.
44

<
0.

35
<

3.
7

<
0.

32
<

0.
43

<
0.

27
M

W
-2

2
06

/2
2/

20
21

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

09
/2

0/
20

21
<

0.
30

<
0.

37
<

0.
19

<
0.

48
<

8.
1

<
1.

8
<

0.
44

<
0.

35
<

3.
7

<
0.

32
<

0.
43

<
0.

27
M

W
-2

2
12

/2
8/

20
21

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

03
/2

4/
20

22
<

0.
30

<
0.

37
<

0.
44

<
2.

8
<

3.
9

<
1.

8
<

0.
44

<
0.

35
<

3.
7

<
0.

56
<

0.
92

<
0.

83
M

W
-2

2
08

/2
5/

20
22

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

10
/0

4/
20

22
<

0.
30

<
0.

37
<

0.
19

<
0.

48
<

3.
9

<
1.

8
<

0.
44

<
0.

35
<

3.
7

<
0.

56
<

0.
43

<
0.

27
M

W
-2

2
12

/2
8/

20
22

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

03
/2

8/
20

23
<

0.
28

<
0.

33
<

0.
39

<
0.

36
<

0.
32

<
0.

42
<

0.
41

<
0.

38
<

0.
42

<
0.

37
<

0.
39

<
0.

39
M

W
-2

2
06

/3
0/

20
23

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

 -
 

M
W

-2
2

09
/2

7/
20

23
<

0.
28

 
<

0.
33

 
<

0.
39

 
<

0.
36

 
<

0.
32

 
<

0.
42

 
<

0.
41

 
<

0.
38

 
<

0.
42

 
<

0.
37

 
<

0.
39

 
<

0.
39

 

* ** **
*

=
Pr

im
ar

y 
D

ri
nk

in
g 

W
at

er
 S

ta
nd

ar
d

=
S
ec

on
da

ry
 D

ri
nk

in
g 

W
at

er
 S

ta
nd

ar
d

=
C

ha
pt

er
 6

2-
77

7 
- 

G
ro

un
dw

at
er

 C
le

an
up

 T
ar

ge
t 

Le
ve

l (
G

C
TL

)
=

N
o 

S
ta

nd
ar

d
=

N
ot

 A
na

ly
ze

d
(1

)
-LE

G
EN

D
I

=
 V

al
ue

 is
 b

et
w

ee
n 

th
e 

M
et

ho
d 

D
et

ec
ti
on

 L
ev

el
 (

M
D

L)
 a

nd
 t

he
 R

ep
or

ti
ng

 D
et

ec
tio

n 
Le

ve
l (

R
D

L)
J

=
 E

st
im

at
ed

 v
al

ue
V

=
 A

na
ly

te
 f

ou
nd

 in
 a

ss
oc

ia
te

d 
m

et
ho

d 
bl

an
k

Q
=

 E
st

im
at

ed
 v

al
ue

; 
an

al
yt

e 
an

al
yz

ed
 a

ft
er

 a
cc

ep
ta

bl
e 

ho
ld

in
g 

tim
e

W
ed

ne
sd

ay
, 

Ja
nu

ar
y 

31
, 

20
24

ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA
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ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA



PA
R
A
M

ET
ER

V
IN

YL
 

C
H

LO
R
ID

E
X
YL

EN
ES

TO
TA

L 
V
O

C
S

(E
)-

1,
4-

D
IC

H
LO

R
O

-2
-

B
U

TE
N

E

D
IB

R
O

M
O

-
M

ET
H

A
N

E

A
LL

 D
A

TA
H

IG
H

LA
N

D
S

 C
O

. 
S

W
M

C
 C

LA
S

S
 I

 L
A

N
D

FI
LL

1 
µg

/L
*

20
 µ

g/
L*

*
(1

)
(1

)
70

 µ
g/

L*
**

µg
/L

µg
/L

µg
/L

µg
/L

µg
/L

S
TA

N
D

A
R
D

U
N

IT
S

M
A

Y
 2

0
1

9
 T

H
R

O
U

G
H

 A
P

R
IL

 2
0

2
4

S
u

rf
ac

e 
W

at
er

W
et

la
nd

s
09

/2
3/

20
19

<
 0

.3
9

<
 2

.1
0.

84
<

 2
.5

<
 0

.6
8

W
et

la
nd

s
03

/2
5/

20
20

<
 0

.3
9

<
 2

.1
1.

3
<

 2
.5

<
 0

.6
8

W
et

la
nd

s
09

/1
5/

20
20

<
 0

.3
9

<
 2

.1
7.

63
<

 2
.5

<
 0

.6
8

W
et

la
nd

s
03

/2
4/

20
21

<
 0

.3
9

<
 2

.1
-

<
 2

.5
<

 0
.6

8
W

et
la

nd
s

09
/2

2/
20

21
<

 0
.3

9
<

 2
.1

-
<

 2
.5

<
 0

.6
8

W
et

la
nd

s
03

/2
5/

20
22

<
 0

.8
8

<
 2

.1
-

<
 2

.5
<

 0
.3

4
W

et
la

nd
s

10
/0

5/
20

22
<

 0
.3

9
<

 2
.1

-
<

 2
.5

<
 0

.6
8

W
et

la
nd

s
03

/2
8/

20
23

<
0.

44
<

1.
3

-
<

0.
46

<
0.

41
W

et
la

nd
s

09
/2

9/
20

23
<

0.
44

 
<

1.
3 

-
<

0.
46

 
<

0.
41

 

* ** **
*

=
Pr

im
ar

y 
D

ri
nk

in
g 

W
at

er
 S

ta
nd

ar
d

=
S
ec

on
da

ry
 D

ri
nk

in
g 

W
at

er
 S

ta
nd

ar
d

=
C

ha
pt

er
 6

2-
77

7 
- 

G
ro

un
dw

at
er

 C
le

an
up

 T
ar

ge
t 

Le
ve

l (
G

C
TL

)
=

N
o 

S
ta

nd
ar

d
=

N
ot

 A
na

ly
ze

d
(1

)
-LE

G
EN

D
I

=
 V

al
ue

 is
 b

et
w

ee
n 

th
e 

M
et

ho
d 

D
et

ec
ti
on

 L
ev

el
 (

M
D

L)
 a

nd
 t

he
 R

ep
or

ti
ng

 D
et

ec
tio

n 
Le

ve
l (

R
D

L)
J

=
 E

st
im

at
ed

 v
al

ue
V

=
 A

na
ly

te
 f

ou
nd

 in
 a

ss
oc

ia
te

d 
m

et
ho

d 
bl

an
k

Q
=

 E
st

im
at

ed
 v

al
ue

; 
an

al
yt

e 
an

al
yz

ed
 a

ft
er

 a
cc

ep
ta

bl
e 

ho
ld

in
g 

tim
e

Tu
es

da
y,

 A
pr

il 
2,

 2
02

4

ATTACHMENT 5, SURFACE WATER AND GROUNDWATER DATA



 

 

ATTACHMENT 6 

 REVISED SPECIFICATION SECTION 02330 

 



08345-045-01 02330-1 SOIL-BENTONITE CUTOFF WALL    

April 2024February 2024  

SECTION 02330 

SOIL-BENTONITE CUTOFF WALL 

 

 

PART 1 GENERAL 

 

1.01 SCOPE OF WORK 

 

A. This Section describes the requirements for constructing multiple variable length 

soil-bentonite (SB) cutoff walls at the Highlands County Solid Waste 

Management Center Cell 5 Landfill Expansion near Sebring in Highlands County, 

Florida. All procedures, operations, and methods shall be in accordance with the 

Specifications and Drawings. The Contractor shall furnish all labor, equipment, 

tools, appliances, and materials and perform all operations necessary for 

constructing multiple variable length SB cutoff walls using the one-pass trench 

(OPT) method. The SB cutoff wall shall be installed to the top of the cemented 

silt/limestone layer. 

 

1.02 SUBMITTALS 

 

The Contractor shall submit shop drawings in accordance with Section 01330, Submittals and 

Acceptance: 

 

A. Pre-Construction Submittals: Submit the following within 30 days of Notice to 

Proceed and 30 days before beginning construction of the SB cutoff wall. 

 

1. Construction Quality Control (CQC) Plan 

 

a. The Contractor shall provide a detailed CQC Plan signed by the 

Contractor addressing procedures, test methods, and Quality 

Control Laboratory qualifications. 

b. The CQC Plan shall include project title, project number, project 

location, sample test identification numbering procedures, sample 

soil test and retest reports, and sample test location site plans. 

 

2. SB Cutoff Wall Implementation Plan 

 

a. Detailed Implementation Plan with forms. 

b. OPT Equipment – to include details of equipment used for 

excavating and backfilling the trench, manufacturing and hydration 

of bentonite slurry, slurry delivery, etc., as required for SB Cutoff 

Wall construction.  

c. OPT Method – Description of approach to wall construction 

(e.g., start location, direction of progress, how to terminate and 

close the convergence of adjacent walls), a Test Section Design 
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and Implementation Plan, the Results of the Test Section Testing, 

and a Test Section Report.  

d. The Implementation Plan shall include the minimum requirements 

for a working platform, including anticipated platform elevation 

required for the OPT trencher to work from. 

e. SB Wall construction sequence and schedule. 

  

B. The Contractor shall submit a Test Section Design and Implementation Plan. The 

Contractor will submit a proposed Test Section Design including in- situ wall 

sampling and an implementation plan. This will include batching and monitoring 

procedures for inspection of bentonite and water usage, rate of advancement, 

chain rotation, and a target mix design including percentage and rate of bentonite 

and water injection. A Test Section Report shall be submitted for review by the 

Owner and Engineer. 

 

C. Test reports including a Daily Quality Control Report, a Weekly Quality Control 

Report, a Laboratory Test Report, and the CQC Test Results. 

 

D. Certificates of the Bentonites Powder Manufacturer Test Results and of the 

Calibration of Scales and Flow Meter Test Results. Provide, for information only, 

bentonite manufacturer’s certification of material compliance with specifications 

for each shipment of bentonite. 

 

E. Closeout Submittals including the Construction Records, Construction 

Documentation, the Construction Log, and the As-Built Drawings. 

 

1.03 REFERENCE STANDARDS 

 

Reference standards and recommended practices referred to in this Section shall be the latest 

revision of any such document in effect at bid time. The following documents are a part of this 

Section. Where this Section differs from these documents, the requirements of this Section shall 

apply. 

 

A. American Petroleum Institute (API) 

 

1. API Spec 13A—Specification for Drilling Fluid Materials. 

2. API RP 13B-1—Recommended Practice for Field Testing Water-Based 

Drilling Fluids. 

 

B. American Society for Testing and Materials (ASTM)  

 

1. ASTM C143/C 143M—Standard Test Method for Slump of Hydraulic-

Cement Concrete. 

2. ASTM D4832—Standard Test Method for Preparation and Testing of 

Controlled Low Strength Material Test Cylinders. 
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3. ASTM D5084—Measurement of Hydraulic Conductivity of Saturated 

Porous Materials Using a Flexible Wall Permeameter. 

4. ASTM D6913—Standard Test Method for Particle Seize Distribution of 

Soils Using Sieve Analysis.  

5. ASTM D7263—Standard Test Methods for Laboratory Determination of 

Density (Unit Weight) of Soil Specimens. 

 

C. Occupational Safety and Health Administration (OSHA) 

 

1. 29 CFR 1926—Safety and Health Regulations for Construction. 

 

1.04 QUALITY ASSURANCE 

 

A. The Owner will engage and pay for the services of an Engineer and a testing 

agency to perform Construction Quality Assurance (CQA) testing in addition to 

the CQC testing performed by the Contractor. The Contractor shall help the 

Engineer with CQA sampling and testing by providing samples, personnel, and 

equipment necessary. 

 

1. The Owner will engage and pay for CQA testing of the materials in 

accordance with test procedures listed in Table 2. The CQC Testing 

Agency contracted by the Contractor shall not be the same as the CQA 

Testing Agency contracted by the Owner. 

2. The CQA tests will be the basis of acceptance of material and 

construction. The Contractor is responsible for the cost of retesting if the 

CQA test fails. The retest will be paid for by the Owner and reimbursed by 

the Contractor. The Contractor, at his discretion, may retain and bear all 

costs for a testing agency to confirm or dispute the results of the CQA 

tests. 

 

B. The Contractor shall coordinate construction and CQC activities with the 

Engineer. 

 

1.05 QUALIFICATIONS  

 

A. The quality control Monitor (QC Monitor) shall be an employee of, or 

representative of, the Contractor. He shall continuously monitor and perform 

testing required during the progress of the SB slurry wall construction.  

 

B. The quality assurance monitor (QA Monitor) shall be an employee of the 

Engineer and will represent the Owner. He shall continuously monitor the 

progress of the SB slurry wall construction. 
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C. The QC Monitor shall be responsible for conducting all necessary quality control 

testing and monitoring in the field, and shall collect and transport all samples 

required for laboratory analysis. 

 

D. The QA Monitor shall observe the testing performed by the QC Monitor and 

perform periodic quality assurance testing. The Contractor shall provide access to 

the QA Monitor to collect his own samples as well as provide access to observe 

and review all QC testing and records. 

 

E. The QA Monitor shall have the authority to direct the Contractor’s work only as it 

relates to the contract specifications, including stop work authority for slurry wall 

construction if specification requirements are not met. 

 

1.06 TESTING REQUIREMENTS (NOT USED – SEE PRODUCTS)  

 

1.07 RECORD DRAWINGS 

 

A. Record Drawings shall be prepared, maintained, and submitted showing the 

location and depth of the SB cutoff wall depth at 10-foot intervals along the 

wall alignment in accordance with the requirements of Section 01785, Record 

Documents, and the Contract Documents. Record Drawings shall be updated 

throughout the project and are subject to field review by the Engineer any time 

upon request. 

 

1.08 DEFINITIONS  

 

A. Bentonite Slurry: Bentonite slurry is a colloidal mixture of adequately hydrated 

bentonite and water and other suitable material prepared in accordance with 

API Spec 13A. 

 

B. Construction Quality Assurance (CQA): A planned system of activities that 

provides assurance that the materials to be installed on the project are in 

accordance with the contract plans and specifications. CQA includes inspections, 

testing, and evaluations to assess the quality of the materials and the construction. 

CQA refers to the measures taken by the Owner to determine compliance and 

conformance of the materials with the Contract Specifications.  

 

C. Construction Quality Control (CQC): A planned system that provides procedures 

for delivering a construction project that meets the requirements defined in the 

contract plans and specification. CQC is performed by the Contractor and 

includes surveying, documentation, sampling, testing, and personnel 

qualifications. 
 

ATTACHMENT 6, REVISED SPECIFICATION SECTION 02330



08345-045-01 02330-5 SOIL-BENTONITE CUTOFF WALL    

April 2024February 2024  

D. Contractor: The Contractor referred to herein is the company chosen to perform 

the work. The Contractor is responsible for his own Quality Control inspection 

and testing. 
 

E. General Fill: Soil fill that meets the characteristics in Section 02301, Earthwork 

for Landfill Construction, Article 2.02, and is placed to specified relative 

compaction densities and moisture contents to lines and grades shown on the 

Drawings. 
 

F. One-Pass Trench Method: The OPT method is accomplished via track-mounted 

equipment consisting of a continuous cutter chain that rotates at high speeds on a 

blade that is inserted into the ground. Trenchers are equipped with metered 

bentonite delivery systems, underground water injection nozzles, as applicable 

pre-mixed slurry injection ports, speed controls for both the mixing chain and 

track speeds, GPS mapping and laser guides to control depth (or other Engineer 

approved methods for horizontal and vertical alignment). The blade and cutter 

chain are initially rotated from a horizontal position at the ground surface to a 

vertical one at the desired depth. From that point, the equipment can move in 

forward or reverse, cutting a continuous trench (on a straight or curved alignment) 

while mixing the soil in situ with metered amounts of additives (dry-mixed or 

slurried). Because of the high-speed rotation of the cutter chain, a relatively stiff, 

heavy mix can be processed. Trenching depth can be varied within a limited range 

before withdrawal of the blade and chain are required to replace with a longer or 

shorter blade and cutter chain. 

 

G. Owner’s Representative: The Owner’s Representative is any individual 

designated by the Owner to act on its behalf in the execution of these 

specifications. 

 

H. Quality Control (QC) Monitor : An employee of the Contractor overseeing 

construction and performing quality control testing to verify compliance with 

project requirements. 

 

I. Quality Assurance (QA) Monitor: An employee or designated representative of 

the Engineer and representing the Owner, observing and documenting the 

construction and performing testing to verify compliance. 

 

J. Soil-Bentonite Slurry Cutoff Wall Backfill: A homogeneous mixture of material 

produced by mixing soil, bentonite, and water and/or other materials approved by 

the Engineer, which is used to construct the SB slurry cutoff wall. 
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PART 2 PRODUCTS 

 

2.01 MATERIALS 

 

A. Bentonite 

 

1. Bentonite shall be sodium cation base montmorillonite powder that 

conforms to API Spec 13A, Section 9. Bentonite shall be new, pulverized, 

high-swelling natural sodium cation montmorillonite (Premium Grade 

Wyoming-type bentonite or equivalent). Chemically treated bentonite will 

not be allowed unless otherwise approved by the Engineer). No bentonite 

from the bentonite manufacturer shall be used prior to acceptance by the 

Engineer. All bentonite shall be subject to inspection, sampling, and 

verification of quality by Contractor QC testing and Engineer QA testing. 

Bentonite not meeting specifications shall be promptly removed from the 

site and replaced with bentonite conforming to specification requirements 

at the Contractors expense. Protect bentonite from moisture during transit 

and storage. 

2. The Contractor shall provide a sample of the bentonite material used 

within the mix upon request from the Engineer. The sample shall consist 

of a minimum of 10 pounds of the proposed bentonite at least 5 days prior 

to use with certification that it meets API Spec 13A. 

3. The Contractor shall submit a copy of the Bentonite Powder Manufacturer 

Test Results for each lot shipped to the site and a certificate of compliance 

stating that the bentonite complies with all applicable standards. 

 

B. Temporary Soil Cap 

 

1. Temporary soil cap placed over completed slurry cutoff walls shall be 

uncompacted general fill at least 2 feet thick. 
 

C. Permanent Soil Cap 

 

1. The permanent soil cap placed over completed slurry cutoff walls shall be 

compacted general fill. A single layer of BX-1100 (or equivalent) geogrid 

shall be placed over the wall and at the base of the compacted fill. The 

geogrid shall extend at least 30-inches out from the slurry wall trench 

edges on either side and be covered entirely with one 12-inch lift of fill 

compacted to 95% of the Modified Proctor Maximum Dry Density. 
 

D. OPT SB Mixture 

 

1. The Contractor shall inject, calculate, and monitor quantities of bentonite 

and water depending on the results of the OPT Test Section. 
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2. The SB mixture shall consist of in situ soil mixed with water (both in situ 

and added) and bentonite to form a low permeability wall. The bentonite 

shall consist of either a slurry mixture or dry application with water 

injection as needed for the OPT method. The bentonite shall meet the 

requirements specified. The initial mixture shall contain a minimum of 

four percent bentonite by dry weight of soil. The final mix proportions 

shall be determined by the testing results of the required test section. 

Based on the results of the specified test section, the bentonite quantity 

shall be adjusted by the Contractor as necessary, and as approved by the 

Engineer to achieve the properties specified below. 

 

3. The SB mixture in the trench shall have the following properties based on 

a 10-specimen moving (running) average: 

 

a. Slump: The SB mixture shall have a 10-test average slump cone 

value of 5 to 7 inches determined in accordance with 

ASTM Cl43/Cl43M. No test result shall be less than 4 inches and 

no higher than 9 inches. 

b. Hydraulic Conductivity: The SB mixture shall have a 10-test 

running average less than or equal to 7.5x10-7 centimeters per 

second (cm/sec) or less when measured at 14 days or later and 

tested in accordance with ASTM D5084. No test shall be greater 

than 1x10-6 cm/sec. Any test greater than 1x10-6 cm/sec may be 

retested once before rejection. 

 

4. For gradation, the Contractor will use ASTM D6913. There are no set 

criteria for the gradation results. 

 

5. The initial design mix may be adjusted by the Contractor if necessary and 

if approved by the Engineer based on the Results of the Test Section 

Testing and to adapt to changes in field conditions. 

 

E. The Contractor must submit a record of OPT injection materials (bentonite and 

water quantities) introduced into the cutoff wall including any additives utilized, 

and adjustments for each production shift including the date mixed and stations 

completed. 

 

F. Water 

 

1. Source: Water for construction, including all piping, pumping, valving, 

storage, hauling, conditioning, and distribution shall be the responsibility 

of the Contractor. 

 

2. The water source shall be subject to the approval of the Engineer. 
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3. Water Quality: The water quality shall comply with the standards 

specified below unless otherwise approved by the Engineer following 

compatibility testing. The Contractor shall furnish water quality test results 

for water used for mixing with the slurry to assure conformance with these 

standards. 

 

Property Property Requirement Test Method 

pH 7.0 +/- 1.0 API RP 13B-1 

Total Dissolved Solids < 500 ppm EPA 600/4-90/027F 

Oil, organics, acids, or 

other deleterious 

< 50 ppm each API RP 13B-1 

Hardness <= 50 ppm API RP 13B-1 

 

G. Disposal Site: Cutoff wall trench excavated material or excess slurry that is not 

suitable for use shall be disposed of within the approved disposal area as 

designated by the Owner. 

 

2.02 EQUIPMENT 

 

A. Field Laboratory Equipment 

 

1. The field laboratory equipment used for the Contractor’s quality control 

testing shall be made available for QA testing at any time and shall 

contain, at a minimum, the following: 

 

a. Two Marsh funnel sets. 

b. One standard filter press (4 single units or one 4 unit press). 

c. Two mud balances (direct reading of density). 

d. One slurry sampler. 

e. Two No. 200 sieves. 

f. One set of standard sieves and sieve shaker. 

g. One oven to measure moisture content. 

h. One scale. 

i. One pH meter. 

j. Two slump cones. 

k. An adequate number of 3-inch by 6-inch cylindrical sample molds. 
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B. Hauling Equipment 

 

1. Earthwork-related hauling and SB mixing equipment, if required to 

execute the work specified herein, shall be pneumatic-tired and track 

equipment suitable for hauling excavated material and mixing soil with 

bentonite slurry. 

2. The maximum overall width of the equipment used for construction shall 

be 18 feet. 

 

C. OPT Method Equipment 

 

1. OPT Excavation Equipment: 

 

a. The equipment shall be capable of excavating the required 

minimum width of trench in a single pass of the excavating 

equipment. The equipment shall be able to excavate at least 5 feet 

deeper than the maximum target depth. The Contractor shall 

provide written description on the method for verifying vertical 

tolerance as part of the OPT Cutoff Wall Implementation Plan 

submittal package. The cutoff wall depth shall be documented at 

10-foot intervals along the wall alignment or as otherwise 

approved by the Engineer to verify that required depth has been 

achieved. 

 

2. OPT Mixing Equipment: 

 

a. The OPT equipment used for batching and mixing the bentonite 

and injected water shall be capable of mixing the materials into a 

homogeneous mixture conforming to the contract specification 

requirements. Mixing equipment shall be capable of continually 

mixing in the situ trench material to provide and maintain a 

uniform blended cutoff wall. 

b. The OPT equipment shall have a controlled weighing system for 

assuring that the dry and/or wet constituents of the mixture are 

properly proportioned. If a dry mixture is used, the proportions and 

rates of injection of bentonite and any added water shall be 

continuously monitored and recorded. If wet bentonite slurries are 

pumped, appropriate mixing and storage tanks shall be provided 

and the slurry density, flow rates, and total volume of slurry 

pumped shall be obtained using a data acquisition system. Wet 

slurries shall be fully hydrated (minimum 8 hours) prior to testing 

or placing in the trench. 

c. The equipment will have integral electronic inclinometers or 

similar approved instrumentation for continuously verifying and 
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documenting that the walls are being constructed within vertical 

tolerances. Accurate measurement equipment shall be included in 

the equipment to fully verify and document the depth of wall being 

constructed at all times. 

d. The rate of material use will be made available for the Engineer’s 

inspection so that the proportions of the various mixes can be 

checked. Data acquisition display will be easily accessible to QA 

Monitors and will not interfere with Contractor's activities. At the 

end of each shift, the Contractor shall submit a hardcopy output of 

all the data collected along with a digital record of the materials 

used. 

 

PART 3 EXECUTION 

 

3.01 TOLERANCES 

 

A. The cutoff wall shall be constructed to the lines, and grades showing in the 

Construction Drawing Set and to the approximate elevations determined during 

the Cemented Silt Layer Elevation field investigations.     

 

B. The cutoff wall shall not deviate from vertical more than two percent of the wall 

depth. Deviations from vertical of more than two percent may be cause for 

rejection for that segment of the cutoff wall. Reconstruction of an SB cutoff wall 

segment because of excess deviation from vertical shall not be cause for 

additional compensation. The Contractor shall provide written description on the 

method used for verifying vertical tolerance to the Engineer as part of the 

submittal package. 

 

C. The cutoff wall shall be to the depth and identified above. The Engineer may 

direct the Contractor to modify the depth based on refusal criteria, examination of 

trench cuttings, and key-in material information.   

 

D. The cutoff trench and the temporary soil cap shall be centered on the cutoff wall. 

The cutoff wall alignment shall be allowed to be off-center no more than 1.5 feet 

on either side of centerline. 

 

3.02 OPT METHOD PREPARATION  

 

A. The Contractor shall submit an SB Cutoff Wall Implementation Plan that includes 

a construction schedule, sequence of operations, equipment data, and quality 

control program details. 
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B. OPT Test Section 

 

1. Before starting cutoff wall construction, the Contractor shall construct a 

cutoff wall test section to verify that the performance criteria specified 

herein are met. A minimum 100-foot linear test section of the Subcell III-1 

cutoff wall will be constructed to verify that the mix design meets 

minimum project performance criteria. The Contractor will submit a 

proposed test section design including in- situ wall sampling and an 

implementation plan. This will include batching and monitoring 

procedures for inspection of bentonite and water usage, rate of 

advancement, chain rotation, and a target mix design including percentage 

and rate of bentonite and water injection. After completing the test section, 

the Contractor will perform two full depth sample explorations using 

techniques approved by the Engineer to verify the homogeneity of the 

cutoff wall mixed material. 

2. The Contractor shall submit a report summarizing the procedures and 

results of the preconstruction OPT test section. The report shall include 

advancement rate, chain rotation speeds, a description of materials used 

(including additives), mix proportions, water ratio, densities, gradation and 

classification of mixed materials, slump of mixed materials, calculation 

relating to injection and mixing rate with minimum bentonite cement by 

weight of dry soil, slump of mixed materials, and permeability of a 

minimum of one set of cylinders of the proposed OPT cutoff wall from the 

top, middle, and bottom once every sheet or every 200 feet in length. The 

calculation needs to show how the injection and procedure ensures mixing 

of minimum bentonite, as per the approved design mix. 

3. At least one key-in verification exploration shall be located in the test 

section. The location of the test section will be selected in conjunction 

with the Engineer. 

4.3. Following completion of the SB cutoff wall test section, the Contractor 

shall either stand down until the specified laboratory test results 

demonstrate that the performance criteria are met or proceed at his/her 

own risk with cutoff wall construction. If the Contractor elects to proceed 

with cutoff wall construction and the test results indicate performance 

criteria are not met, the Contractor shall remix any completed length of 

cutoff wall until the performance criteria are met. Any required remedial 

remixing necessary to meet the performance criteria shall be performed by 

the Contractor at no additional cost to the Owner. As a result of the 

findings of a successful test section, the OPT Cutoff Wall Implementation 

Plan shall be revised as necessary. 
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3.03 OPT METHOD EXCAVATION 

 

A. OPT Method excavation occurs simultaneously with the SB Cutoff Wall 

construction. No open trenches will be present at any time. 

 

3.04 OPT METHOD SB CUTOFF WALL CONSTRUCTION 

 

A. The Contractor shall monitor and adjust the cutter post speed as necessary during 

the wall excavation and mixing process. All metering and weighing equipment 

shall be calibrated at the beginning of the cutoff wall installation work and again 

at the 50 percent project completion point. The OPT Contractor shall submit the 

monitoring results to the Engineer at the end of each day. 

 

B. The cutter speed and advancement rates shall be as established by the Contractor 

during the test section and shall be adjusted as needed to achieve adequate 

mixing. If the cutter speed and advancement rate vary by more than 10% from the 

parameter established in the test section, the Engineer may require additional 

testing to verify acceptable results. 

 

C.B. The quantity of bentonite (dry or slurry) injected shall be in accordance with the 

design established during the test section. The bentonite injection rate shall be 

constantly monitored, calculated, and controlled. For production quality control, 

the real-time monitoring of the bentonite injection rate shall be performed. The 

injection rate shall meet the minimum rate established by the test section. 

 

D.C. The Contractor may request to modify the established test section and injection 

ratio. All modifications are subject to review by the Engineer, and the Engineer 

may request additional quality control testing to verify acceptable results. 

 

E.D. Cutoff wall elements shall be excavated maintaining chain rotation and excavator 

advancement speed to ensure a continuous, thoroughly mixed cutoff wall. At each 

new shift or for work stoppage greater than 12 hours, the completed cutoff wall 

trench shall be reworked and excavated at a distance of 5 feet at all depths. When 

trench excavation overlaps into previously completed cutoff wall, the excavation 

shall extend a minimum of 5 feet into the previously completed OPT cutoff wall 

at all depths. The Contractor will continuously monitor and report chain rotation 

speed as well as excavation advancement rate. 

 

F.E. After completion of an OPT work segment (shift, day, etc.), maintain the OPT 

mix to within 1 foot of the ground surface. After initial setting of the OPT mix, 

remove any free water, all sloughed trench sidewall material, and disturbed mix 

material from the top of the cutoff wall, and add fresh OPT mix to the top of the 

cutoff wall. Repair any depression that develops within the completed cutoff wall 
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area, with additional OPT mix material. Place a temporary plastic sheeting cover 

over the top of the cutoff wall to prevent desiccation after trench is topped off. 

 

G.F. Temporary Cap 

 

1. A temporary cap shall be placed within 48 hours of the SB backfill 

reaching the working surface over each 100-foot reach along the trench. 

The temporary cap shall be constructed using embankment fill material 

and placed without compaction effort. The temporary cap shall be 

removed no sooner than 28 calendar days after placement, except that a 

shorter time may be allowed by the Engineer based upon monitoring of the 

actual cutoff wall settlement. The temporary cap shall be 2 feet thick and 

extend at least 2 feet laterally from each edge of the completed trench. If 

any depression develops within the completed SB slurry cutoff wall, it 

shall be repaired by placing additional material. This material shall be SB 

backfill if the depression is observed during cutoff wall construction and 

embankment fill material if the depression is observed after placement of 

the temporary cap. Heavy construction equipment and machinery shall 

only be driven over the constructed SB cutoff wall at approved heavy 

equipment crossing points that are bridged to support the equipment 

weights. Contractor will avoid heavy equipment loading adjacent to or on 

the temporary cap until approved by the Engineer based on the settlement 

plate monitoring. 

 

H.G. Removal of Temporary Cap 

 

1. The temporary cap shall be removed and a permanent cap installed before 

bottom liner installation.  The permanent soil cap placed over completed 

slurry cutoff walls shall be compacted general fill. A single layer of  

BX-1100 (or equivalent) geogrid shall be placed over the wall and at the 

base of the compacted fill. The geogrid shall extend at least 30 inches out 

from the slurry wall trench edges on either side and be covered entirely 

with one 12-inch lift of fill compacted to 95% of the Modified Proctor 

Maximum Dry Density. Movement of construction equipment and 

machinery over the slurry trench is only allowed at approved heavy 

equipment crossing points. 

 

I.H. Cutoff Wall Protection 

 

1. After placement of the SB slurry cutoff wall, the Contractor shall take all 

necessary actions to protect the backfilled cutoff wall from disturbance. 

No construction activity on top of the cutoff wall will be permitted until 

the settlement monitoring period is completed. Heavy construction 

equipment and machinery shall only be driven over the cutoff wall at 
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approved equipment crossing points which are bridged with steel plates 

and additional cover material so as not to impose any significant 

equipment load on the cutoff wall. 

 

J.I. Cleanup 

 

1. The Contractor shall continually clean up all slurry waste, debris, and 

leftover materials resulting from the cutoff wall construction process. 

After completion of the Work, the site shall be cleared of all debris which 

may have accumulated in the execution of the work. Spoils generated by 

the cutoff wall construction that do not meet the requirements for use in 

the fill areas shall be disposed of within the area designated by the Owner. 

 

3.05 TESTING 

 

A. OPT Method Material Testing 

 

1. The Contractor shall test the SB mixture following the construction of the 

OPT SB Cutoff Wall Test Section. The results from these tests will 

determine the bentonite and water quantities applied to the SB Cutoff Wall 

construction. Testing requirements within the Test Section are the same as 

within the SB Cutoff Wall. 

2. The Contractor shall take at least two bulk samples of the SB cutoff wall 

mix material from the cutoff wall trench for every work shift and at least 

every 200 feet along the cutoff wall alignment.  This material will be field 

tested for slump, density, and gradation. The Contractor, in coordination 

with the QA Monitor, shall also collect enough material for 4 lab tests 

from every 200 feet (or a minimum of one set per shift for less than 

200 feet production), and shall be stored and handled in accordance with 

ASTM D4832. Two samples will be kept by the Contractor and two by the 

QA Monitor. One sample representing each of the batches collected per 

shift or 200 feet (whichever is more frequent) will be tested by the 

Contractor’s QC laboratory for hydraulic conductivity. QA permeability 

tests will be performed at half the frequency of QC tests; roughly one test 

for every 400 feet of constructed wall. The remaining samples will be 

stored for possible tests in the future. 

3. Permeability tests shall be conducted on specimens molded at the 

placement moisture content to the in-situ density using method 

ASTM D5084. The sample shall be back-pressured and tested at a 

hydraulic gradient between 5 and 10 psi. The maximum effective 

confining stress should be less than 10 psi.  

 

ATTACHMENT 6, REVISED SPECIFICATION SECTION 02330



08345-045-01 02330-15 SOIL-BENTONITE CUTOFF WALL    

April 2024February 2024  

B. Field Quality Control 

 

1. The Contractor shall perform material testing to ensure the final materials 

conform to these specifications, using the same test methods used by the 

Engineer. 

2. Material testing may also be performed by the Engineer. Where materials 

tested by the Engineer are in nonconformance with the specifications, the 

Contractor shall execute appropriate actions to bring the materials into 

conformance and then perform further testing of the materials. 

3. The Engineer will perform final acceptance testing of the materials. If the 

materials do not meet the specification requirements at final acceptance 

testing, the materials shall be rejected and the Contractor shall remove the 

materials from the work site and replace the materials at no additional cost 

to the Department. The testing procedure described above will be 

repeated. 

4. The Contractor is responsible for determining the depth of the trench 

excavation and the final depth of the SB cutoff wall. The depths shall be 

recorded at 10-foot intervals along the alignment. 

 

 

END OF SECTION 
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