GCME

Geotechnical Report

Mast Arm Structures & Box Culvert

Lyons Road
From North of LWDD L-30 Canal to Boynton Beach Boulevard

Palm Beach County, Florida

PBC Project No.: 2018503

GCME Project No.: 2000-01-18008

July 8, 2021

Prepared for:
Propel Engineering, Inc
6685 Forest Hill Boulevard, Suite 205
Greenacres, FL 33413




GCME

Date: July 8, 2021

TO: Propel Engineering, Inc.
6685 Forest Hill Boulevard, Suite 205
Greenacres, FLL 33413

Attention: Mr. Maj Alam, P.E.
Project Manager / President

SUBJECT:  Geotechnical Services Report
Mast Arm & Box Culvert Structures - Preliminary
Lyons Road, from north of LWDD L-30 Canal to Boynton Beach Boulevard
Palm Beach County, Florida
Palm Beach County Project No.: 2018503
GCME Project No.: 2000-01-18008

Dear Mr. Alam,

GCME, Inc. has completed the Preliminary Geotechnical Services Report for Mast Arm
Structures and Box Culvert in connection with the subject project. This report presents the
results of our study, which primarily includes classification and determination of soil parameters
for the in-place subsurface soil strata identified in the field. The information is transmitted to
you for use in the box culvert and mast arm structures foundation design.

The work was completed following our contract with your firm and followed the basic guidelines
of the Florida Department of Transportation (FDOT) Soils and Foundations Handbook, 2020.
This report is written using English units.

Introduction

The project site is located along Lyons Road from north of LWDD L-30 Canal to Boynton Beach
Boulevard in Palm Beach County. We understand that the new mast arm and box culvert
structures will be constructed at the proposed locations. As per our scope of services and
information provided by your office, three (3) mast arm and one (1) box culvert structure borings
were drilled in order to obtain the subsurface profiles along the corridor.

The scope of services did not include an environmental assessment for determining the presence or
absence of wetlands or hazardous or toxic materials in the soil, bedrock, surface water,
groundwater, or air, on or below or around this site. Any statements in this report or on the boring
log regarding odors, colors, unusual or suspicious items or conditions are strictly for the
information of the client.

GCME, Inc. 1730 W. 10" Street, Riviera Beach, FL 33404 - Ph: 561/845-8727 - Fax: 561/845-8728
www.gcmeinc.com



Field Exploration and Subsurface Conditions

Our field testing program for the project consisted of drilling four (4) Standard Penetration Test
(SPT) borings, please refer to ‘Approximate Boring Location Plan’ Plate — 1 and 2. The borings
for the mast arm structures were drilled to depths of 25 feet below existing grade and the box
culvert boring was extended to 30 feet below existing grade.

The SPT borings were advanced using mud rotary procedures. The borings were drilled to depth of
25 to 30 feet below grade. Samples of the in-place materials were recovered with a standard split
barrel advanced with a 140-pound hammer falling 30 inches (the SPT after ASTM D 1586). Soil
samples were field classified, placed in sealed containers and transported to our laboratory for
further analysis by a soils engineer. Classification of the subsoils found in the boring followed the
Unified Soil Classification System (ASTM D 2487).

The borings disclosed that the project corridor is underlain with interlayering of sands and silty
sands and limestone fragments. The subsurface geologic profiles encountered at the boring
location, along with the SPT results, are presented in Figure 1 and 2. The soil profiles are drawn
with reference to elevation. The station, offset and elevation information are provided by the
project surveyor.

The above subsurface description is of a generalized nature provided to highlight the major soil
strata encountered. The records of subsurface exploration included in the boring log should be
reviewed for specific information as to individual boring location. The stratifications shown on the
records of subsurface exploration represent the conditions only at the actual boring location. The
stratifications represent the proximate boundary between subsurface materials and the transition
may be gradual.

In the borings drilled, groundwater levels were encountered 5.3 to 7.6 feet below existing ground
surface, which corresponding to elevations +13.4 to +14.0 feet, NAVD. Fluctuations of the
groundwater should be anticipated. Groundwater condition will vary with environmental variation
and seasonal condition, such as the frequency and magnitude of rainfall patterns, as well as man-
made influences, such as existing swales, drainage ponds, and under drains. We recommend that
the contractor determine the actual groundwater levels at the time of the construction to determine
groundwater impact on his or her construction procedure.

Samples from the boring were field-classified, placed in sealed containers, and transported to the
laboratory for further analysis by a soils engineer. Selected samples from the boring are selected
and tested for moisture content, organic content and sieve analysis. Corrosion series tests are also
performed on selected soil samples. The laboratory index property test results are presented in
Table — 1. The corrosion series test results are presented in Table — 2.

Mast Arm Soil Parameters

Design loads, foundation sizes and depths have not been provided for this study. It is our
understanding that the foundation system for the mast arm structures will be designed by others.



However, the mast arm structure foundation design should consider the recommended design
values for effective unit weight, angle of internal friction, cohesion, coefficient of active earth
pressure and coefficient of passive earth pressure provided in Table - 3, titled ‘Soil Parameters’ in
this report. The foundation design should also consider torsion loads (if any) created by wind
forces.

Box Culvert Structure Evaluation and Recommendation

Geotechnical Overview

The box culvert structures proposed along Lyons Road will provide continuous hydraulic
connections for the Canal. Please note, we do not have any information provided (or made
available) to us about the box culvert structure at the time of writing this report. Information
available to us based on our experience with similar structures indicates that the maximum
service bearing pressure imparted to the foundation soils is approximately 2,500 pounds per
square foot (psf). The allowable bearing resistance (LRFD, factored resistance) is approximately
3,000 pounds per square foot (psf), based on assuming the structure bottom elevation will be
about 4 to 6 feet below canal bottom and will bottom in loose sands. These materials are
generally suitable for support of the culvert structures on a reinforced concrete mat foundation.
The subsoils have sufficient strength to provide a factor of safety of at least 2.2 or 3.0 with
respect to allowable bearing capacity of 3,000 or 2,500 psf, respectively.

Considering that an excavation will be made for construction of the proposed culvert structures,
and that this excavation will extend below the groundwater table, it is expected that the
construction will be completed within dewatered open cuts at the structure locations. Dewatering
will likely take the form of pumping from wells, wellpoints, sumps or horizontal wells. Concrete
placement and backfilling should be completed in a dry condition.

Recommended Geotechnical Design Parameters

The results of the field exploration and laboratory testing were used to estimate geotechnical
parameters of the existing subsoils at the anticipated bottom of the structures for preliminary
design of the project components. These parameters include moist and buoyant unit weights,
angle of internal friction, angle of wall friction, cohesion, and active, passive and at-rest lateral
earth pressure coefficients. Values for these parameters were selected based upon standard
correlations available in the geotechnical literature that are dependent on SPT N-values and the
results of laboratory testing completed for this project. A summary of the geotechnical design
parameters is presented in in the table that follows (the details is also included in Table — 4).

Unit Weight (pef) 0 5 C K Coefficient of Lateral
- Degrees | Degrees | (psf) | (pci) Earth Pressure
Moist Buoyant Ka Ko Kp
105 42.6 30 24 0 30 0.333 0.500 3.000
Notes: ¢ indicates angle of internal friction (degrees)

0 indicates angle of wall friction for concrete (degrees)
C indicates cohesion



k indicates modulus of subgrade reaction

K. indicates coefficient of active lateral earth pressure
K, indicates coefficient of at-rest lateral earth pressure
K, indicates coefficient of passive lateral earth pressure

Foundation Support

The results of the borings drilled for the proposed culvert structures indicate that the structure
will bottom on sands. These materials are suitable for support of the culvert structure on a
reinforced concrete mat foundation. Based on LRFD with F.S.=3.0, the allowable bearing
capacity is about 2,500 psf, as mentioned above. The excavation bottom may be more workable
if the foundation soils are over-excavated and replaced with structural backfill or crushed stone
such as FDOT No. 57 Stone. If the crushed stone is utilized, it should be wrapped in a
geosynthetic to prevent movement of soil fines into the interstitial pore space of the stone.

Considering that the imposed maximum bearing pressure is predicted to be relatively low (2,500
psf), the resulting total structure settlement is estimated to be about 2.0 inches. This is an elastic
response as the sand strata displace under the imposed embankment weight. The maximum
displacement should occur within the shallow subsoils, particularly those that are relatively
loose. We estimate that the maximum ground settlement occur mostly within the time period of
embankment fill construction (i.e., 3 to 6 months). We believe that based on the granular
subsurface soils found along the project corridor, the anticipated long-term settlement is
estimated to be about less than 10 percent of the settlement anticipated along the culvert
alignment, and is expected to be less than 0.2 inch. Total differential settlement along the culvert
alignment is anticipated to be minimal and is estimated to be approximate 1.0 inch.

Lateral resistance of the foundation to lateral loads will be provided by earth pressure mobilized
on the vertical faces of the substructure located orthogonal to and leeward of the direction of
thrust and shearing forces acting at the footing—subgrade interface. Calculations for lateral
resistance should be based upon the geotechnical design parameters provided earlier in this
report, and a friction factor of 0.4 for mass concrete in contact with structural backfill. Use of
these values assumes that the substructures can safely sustain a horizontal translation on the order
of three eighth to one half inch. Horizontal resistance determined in accordance with the above
recommended values should be factored for safety. We suggest that the safety factor be not less
than 1.5.

Structural Backfill

Backfill placed adjacent to the structure walls should consist of reasonably well-graded sands
(ASTM D 2487) having a maximum size of 4 inches. It should be placed in 12-inch (loose
measure) horizontal lifts and be compacted to at least 95 percent of the maximum dry density
determined in accordance with the Standard Proctor (ASTM D 698). Backfill placed within 8
horizontal feet of the structure walls should be placed in 6 inch lifts and compacted using only
relatively light, hand-led compactors. The maximum size of the backfill in these areas should be
limited to 1 inch.



Lateral earth pressures associated with the structural backfill should be calculated based upon
moist and buoyant unit weights of 115 and 60 pounds per cubic foot, respectively, and active, at-
rest and passive earth pressure coefficients of 0.333, 0.500 and 3.000, respectively. The resulting
equivalent fluid pressures should be factored to account for allowable wall strain.

Construction and Other Considerations

In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of Labor,
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for
Excavations, 29 CFR, part 1926, Subpart P.” This document was issued to better ensure the safety
of workmen entering trenches or excavations. It is mandated by this federal regulation that
excavations, whether they be utility trenches, basement excavations or footing excavations, be
constructed in accordance with the new OSHA guidelines. It is our understanding that these
regulations are being strictly enforced and if they are not closely followed, the owner and the
contractor could be liable for substantial penalties.

The contractor is solely responsible for designing and constructing stable, temporary excavations
and should shore, slope, or bench the sides of the excavations as required to maintain stability of
both the excavation sides and bottoms. The contractor's "responsible person,” as defined in 29 CFR
Part 1926, should evaluate the soil exposed in the excavations as part of the contractor's safety
procedures. In no case should slope height, slope inclination, or excavation depth, including utility
trench excavation depth, exceed those specified in local, state, and federal safety regulations.

The recommendations presented herein related to excavations and construction dewatering are
for planning purposes for the Propel Engineering design team. We recommend the contractor
should consult and work with an experienced hydrogeologist for the design of an appropriate
excavation and dewatering methodology for the proposed culvert construction. GCME does not
assume responsibility for construction methods, site safety or the contractor's or other parties’
compliance with local, state, and federal safety or other regulations.



Limitations of Study

The geotechnical engineer warrants that the findings, recommendations, specifications, or
professional advice contained herein are preliminary and have been presented after being prepared
following generally accepted professional engineering practice in the fields of foundation
engineering, soil mechanics and engineering geology. This company is not responsible for the
conclusion, opinion, or recommendations made by others based on this data. No other warranties
are expressed or implied.

The scope of the investigation was intended to evaluate soil conditions within the influence of the
proposed mast arm and box culvert structures and does not include an evaluation of potential deep
soil problems such as sinkholes. The analysis and recommendations submitted in this report are
based upon the data obtained from the soil borings performed at the locations indicated. If any
subsoil variations become evident during the course of this project, a re-evaluation of the
recommendations contained in this report will be necessary after we have had an opportunity to
observe the characteristics of the conditions encountered. The applicability of the report should
also be reviewed in the event significant changes occur in the design, nature, or location of the
proposed structures.

The scope of our services does not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in the soil, groundwater, or surface water
within or beyond the site studied. Any statements in the report regarding odors, staining of soils, or
other unusual conditions observed are strictly for the information of our client.
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We are pleased to be of continued service to Propel Engineering Inc. and the Palm Beach County
(PBC). If you have any questions or comments regarding the contents of the following report,
please call.

Very truly yours,
GCME, INC. —
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Attachments: Plates 1 and 2 — Approximate Boring Location Plan
Figures 1 and 2 — Report of Core Borings
Table 1 — Laboratory Test Results
Table 2 — Corrosion Test Results
Table 3 — Mast Arm Soil Parameters
Table 4 — Box Culvert Soil Parameters
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SUMMARY OF LABORATORY TESTING RESULTS [ STRUCTURES]

TABLE -1

Project Name: Lyons Road From N of LWDD L-30 Canal to Boynton Beach Boulevard [PBC No.: 2018503]

Natural 1 o . Atterberg Limits Sieve Analysis
. ganic
Boring No Sample Depth USCs Moisture Content
' (ft) Symbol | Content o) |FLCBIPLORIPI )| 34" | 38" #4 | #10 | #20 | #40 | #60 | #100 | #200
(%)
MA-1 2.0 4.0 SP-SM 9.4 100.0 | 98.7 97.5 960 | 949 | 809 | 231 | 100 6.0
MA-1 8.0 10.0 SP-SM 14.7 900 | 846 78.4 69.0 | 626 | 488 | 187 | 121 | 108
MA-1 18.0 20.0 SP-SM 22.8 100.0 | 100.0 | 100.0 | 1000 | 99.9 | 872 | 406 | 168 7.6
MA-2 10.0 12.0 SM 17.9 100.0 | 99.3 98.6 973 | 952 | 816 | 344 | 212 | 163
MA-2 13.5 15.0 SP-SM 15.6 1000 | 97.3 89.0 830 [ 776 | 635 | 217 | 114 9.2
MA-2 18.0 20.0 SP-SM 26.2 100.0 | 100.0 | 1000 | 99.7 | 993 | 836 | 30.4 | 135 5.6
MA-3 0.0 1.0 oL 29.9 10.0
MA-3 12.0 13.5 SP-SM 17.1 100.0 | 100.0 98.8 964 | 933 | 826 | 418 | 165 9.8
MA-3 23.0 25.0 SP 21.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 86.6 | 44.0 | 146 3.9
B-101 6.0 8.0 SP 19.3 100.0 | 100.0 | 100.0 | 1000 | 99.9 | 846 | 282 9.7 4.6
B-101 13.5 15.0 SP 20.8 98.8 97.9 97.7 975 | 972 | 833 | 261 8.9 4.2
B-101 28.0 30.0 SP-SM 25.3 3.3
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MA-1 20 - 40 SP-SM 9.4 #20 94.9
#40 80.9
#60 23.1
Note : MC - Moisture Content (%) #100 10.0
OC - Organic Content (%) #200 6.0
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#40 48.8
#60 18.7
Note : MC - Moisture Content (%) #100 12.1
OC - Organic Content (%) #200 10.8
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#40 87.2
#60 40.6
Note : MC - Moisture Content (%) #100 16.8
OC - Organic Content (%) #200 7.6
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#40 81.6
#60 34.4
Note : MC - Moisture Content (%) #100 212
OC - Organic Content (%) #200 16.3
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BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC oC #10 83.0
MA-2 135 - 15.0 SP-SM 15.6 #20 77.6
#40 63.5
#60 21.7
Note : MC - Moisture Content (%) #100 11.4
OC - Organic Content (%) #200 9.2
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MA-2 18.0 - 20.0 SP-SM 26.2 #20 99.3
#40 83.6
#60 30.4
Note : MC - Moisture Content (%) #100 13.5
OC - Organic Content (%) #200 5.6
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MA-3 120 - 135 SP-SM 17.1 #20 93.3
#40 82.6
#60 41.8
Note : MC - Moisture Content (%) #100 16.5
OC - Organic Content (%) #200 9.8
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MA-3 23.0 - 25.0 SP 21.0 #20 100.0
#40 86.6
#60 44.0
Note : MC - Moisture Content (%) #100 14.6
OC - Organic Content (%) #200 3.9
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BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC oC #10 100.0
B-101 6.0 - 80 SP 19.3 #20 99.9
#40 84.6
#60 28.2
Note : MC - Moisture Content (%) #100 9.7
OC - Organic Content (%) #200 4.6
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#40 83.3
#60 26.1
Note : MC - Moisture Content (%) #100 8.9
OC - Organic Content (%) #200 4.2
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SUMMARY OF CORROSION TEST RESULTS

TABLE -2

PBC No.: 2018503

Project: Lyons Road From LWDD L-30 Canal to Boynton Beach Boulevard

Environmental
. . Depth o ) Classification
Boring No. | Soil Type | Sample Interval pH Resistivity | Chloride | Sulfate (Substructure)
(ohm-cm) (ppm) (ppm) Steel Concrete
. Extremely Extremely
B-101 SP, SP-SM Soil 8.0 - 10.0 3.6 3600 9.1 65.0 Aggressive | Aggressive
. Moderately | Moderately
MA-2 SP, SP-SM Soil 8.0 - 10.0 6.4 2300 6.5 140.0 Aggressive | Aggressive

Table 1.3.2-1 Criteria for Substructure Environmental Classifications

Environmental Steel Concrete
Classification . Units -
Condition Water Soil Water Soil
pH <6.0 <5.0
Extremely
Aggressive (If Cl ppm > 2000 > 2000
any of these SO, ppm N.A. > 1500 > 2000
conditions exist N
) Resistivity Ohm < 1000 <500
cm
pH >7.0 >6.0
Slightly
Aggressive (If all c ppm <500 < 500
of these SO, ppm N.A. <150 <1000
conditions exist, _
) Resistivity Og‘n']l" > 5000 > 3000
Moderately This classification must be used at all sites not meeting requirements for either slightly aggressive or
Aggressive extremely aggressive environments.

pH = acidity (-log;oH"; potential of Hydrogen), Cl = chloride content, SO, = Sulfate content.
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TABLE -3

SOIL PARAMETERS FOR MAST ARMS

Project: Lyons Road From LWDD L-30 Canal to Boynton Beach Boulevard [PBC No: 2018503]

Approximate Earth Pressure
Soil Unit Weight i L Wall-Soil Friction Angle (degrees) i
) ! SPT"N" [SPT "N"| SPT"N" b 9™ soil Angle | Undrained Coefficient | wayl-soil Soil
Boring Elevation ) I (pcf) L Shear ) Modulus
Depth (feet) Range Ave. Ave. Soil Classification of Friction Adhesion -
Number (feet) Strength, . . . Soil- k-value
(Auto) | (Auto) | (Safety) Ysubmergea| (deQrees) Active | Passive | (psf) |Soil-Mass . -
Ysat (Pef) c (psf) Precast [ Soil-Steel (pci)
(peh* (Ka) (kp) Concrete Concrete
0-6 19.2 13.2 4-6 5 6 Sand (SP, SP-SM) 96 33.6 29 0 0.347 2.88 0 27 20 17 15
6-8 [132 12| 15 15 19  [Hmestoremodeledas| yp5 | 541 33 0 0295 | 3.39 0 27 20 17 50
MA-1 8/-10 11.2 9.2 15 15 19 Sand (SP-SM) 116 54.1 33 0 0.295 3.39 0 27 20 17 50
10|- 17 9.2 2.2 6-7 6 8 Sand (SP, SP-SM) 103 40.4 30 0 0.333 3.00 0 27 20 17 20
17/-25 2.2 -5.8| 11-12 12 14 Sand (SP, SP-SM) 113 50.8 31 0 0.320 3.12 0 27 20 17 40
. . Weighted Average of Submerged Unit Weighted Average of .
F dat Depth (feet Weighted Average of N N L R dat
oundation Depth (feet) 9 9 safety Weight (pcf) Friction Angle (degrees) ecommendation
1 15 10 41.3 30 Special Design
2 20 10 42.7 31 Special Design
3 25 12 45.1 31 Special Design
0-4 19.1 15.1 4-6 5 6 Sand (SP, SP-SM) 97 34.9 29 0 0.347 2.88 0 27 20 17 15
4/-6 15.1 13.1 13 13 16 Sand (SP) 115 52.2 32 0 0.307 3.25 0 27 20 17 45
6/-6.5 |13.1 12.6 12 12 15 Silty Sand (SM) 114 51.3 30 0 0.333 3.00 0 27 20 17 40
MA-2 6.5- 10 12.6 9.1 12 12 15 Sand (SP) 114 51.3 32 0 0.307 3.25 0 27 20 17 40
10-12 9.1 7.1 10 10 12 Silty Sand (SM) 112 49.4 29 0 0.347 2.88 0 27 20 17 35
12|- 22 7.1 -2.9 5-6 6 7 Sand (SP, SP-SM) 100 37.7 30 0 0.333 3.00 0 27 20 17 20
22/-25 -2.9 -5.9 17 17 21 Sand (SP) 118 55.9 33 0 0.295 3.39 0 27 20 17 60
. . Weighted Average of Submerged Unit Weighted Average of .
F dat Depth (feet Weighted Average of N N L R dat
oundation Depth (feet) 9 9 safety Weight (pcf) Friction Angle (degrees) ecommendation
1 15 11 43.9 30 Special Design
2 20 10 42.5 30 Special Design
3 25 12 45.2 31 Special Design
1-6 18.2 13.2| 19-23 21 26 Sand (SP, SP-SM) 122 59.9 35 0 0.271 3.69 0 27 20 17 75
6-8 13.2 11.2 12 12 15 Sand (SP) 114 51.3 32 0 0.307 3.25 0 27 20 17 40
MA-3 8/-10 11.2 9.2 20 20 25 Sand (SP) 121 58.7 34 0 0.283 3.54 0 27 20 17 70
10|- 22 9.2 -2.8( 7-11 9 11 Sand (SP, SP-SM) 111 48.5 31 0 0.320 3.12 0 27 20 17 30
22/-25 -2.8 -5.8 15 15 19 Sand (SP) 116 54.1 32 0 0.307 3.25 0 27 20 17 50
. . Weighted Average of Submerged Unit Weighted Average of .
Foundat Depth (feet Weighted Average of N N L R dat
oundation Depth (feet) '9 verag safety Weight (pcf) Friction Angle (degrees) ecommendation
1 15 20 54.9 33 Standard Design
2 20 17 53.2 33 Standard Design
3 25 18 53.4 32 Standard Design
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TABLE -4
SOIL PARAMETERS FOR BOX CULVERT

Project: Lyons Road From LWDD L-30 Canal to Boynton Beach Boulevard [PBC No: 2018503]

Approximate

Earth Pressure

Soil Unit Weight i o Wall-Soil Friction Angle (degrees) i

_ _ sPT N [sPT N | sPT *N* ) RALL P Angle Undrained Coefficient Wall-Soil Soil
Boring Elevation ) I (pcf) L Shear ) Modulus

Depth (feet) Range Ave. Ave. Soil Classification of Friction Adhesion -

Number (feet) Strength, . . . Soil- k-value

(Auto) | (Auto) | (Safety) Ysubmergea| (deQrees) Active [ Passive [ (psf) [soil-Mass . -

Ysat (Pef) ¢ (psf) Precast [ Soil-Steel (pci)

(peh* (ka) (kp) Concrete | - e

0-2 20.3 18.3 6 6 7 Sand (SP) 101 39.1 30 0 0.333 3.00 0 27 20 17 20

2/-6 18.3 14.3( 10-14 12 15 Sand (SP) 114 51.3 32 0 0.307 3.25 0 27 20 17 40

B-101 6-10 (143 10.3 4 4 5 Sand (SP) 93 30.8 29 0 0.347 2.88 0 27 20 17 15

10|- 22 10.3 -1.7 7-9 8 10 Sand (SP) 109 46.3 30 0 0.333 3.00 0 27 20 17 25

22/-30 -1.7 -9.7 14 14 17 Sand (SP, SP-SM) 116 53.1 32 0 0.307 3.25 0 27 20 17 50

0-30' Recommended Values: Ngyo=9, Ngarery=11,

ysat=105pcf, ysub=42.6pcf, ®=30°, Ka=0.333, Kp=3.000, Ko=0.500, k=30pci.

Wall Fiction Angle 5=17°, y=0.3 (for precast concrete). Wall Fiction Angle 5=24°, u=0.4 (for mass concrete). Wall Fiction Angle 5=17°, u=0.3 (for steel).
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1730 W. 10t Street
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Ph: (561) 845-8727; Fax: (561) 845-8728
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November 26, 2024

Propel Engineering, LLC

2711 Vista Parkway, Suite B7

West Palm Beach, FL 33411

Attn:

Maj Alam, P.E., PMP

Email: maj@propel-engineering.com

Lyons Rd and Boynton Beach Blvd Intersection Improvements

RE:  Geotechnical Services — Roadway
Palm Beach County, Florida
TSFGeo File No. 7111-23-253
PBC Project No. 2020110

Dear Ma;j:

TIERRA SOUTH FLORIDA, INC. (TSFGeo) has completed a roadway soil survey for the
subject project. The soil survey was performed in general accordance with FDOT procedures. The
results of our exploration program and subsequent geotechnical recommendations are presented in

this report.

If you have any questions or comments regarding this report, please contact our office at your

earliest convenience.

Respectfully submitted,
TSFGeo

Ramakumar Vedula, P.E.
Principal Engineer
FL Reg. No. 54873

W \‘||I.|'l',

'.*\)‘!AAR V gl,"

M e neana, ,

No #54873

*

Sean Tromans, E.I
Staff Engineer
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ON ANY ELECTRONIC COPIES
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CERTIFICATE OF AUTHORI ZATION 28073
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2765 Vista Parkway, Suite 10 ¢ West Palm Beach, Florida 33411
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1.0 PROJECT DESCRIPTION

The project, as we understand it, will consist of widening Lyons Road from Boynton Beach Blvd
to about 1,800 feet north of the existing intersection.

The purpose of this study was to provide geotechnical (i.e., soils and ground water) input to the
design team to assist in the design and construction of the proposed roadway improvements.

2.0 SCOPE OF SERVICES

The study was performed to obtain information on the existing subsurface conditions along the
project alignment to assist in the design and preparation of construction plans for the proposed
construction. The following services were provided:

1. Reviewed readily available published soils information. This information was obtained
from the Soil Survey of Palm Beach County, Florida, published by the United States
Department of Agriculture (USDA) Natural Resources Conservation Services (NRCS).

2. Performed a Geotechnical field study that included thirteen (13) auger borings to a depth
of approximately 10 feet below existing grade.

3. Performed one (1) Borehole Permeability (BHP) test per South Florida Water Management
District Standards.

4. Performed one (1) Double Ring Infiltration Test (DRIT).
5. Classified soil samples using the ASTM Soil Classification System.

6. Performed a limited amount of laboratory testing on selected soil samples for classification
purposes, including grain size analysis, organic content, and moisture content testing.

7. Prepared this Geotechnical Services Report for the project.

3.0 RESULTS OF SUBSURFACE EXPLORATION

3.1 Review of USDA Soil Survey

Based on a review of the Palm Beach County Soil Survey created by the United States Department
of Agriculture (USDA) Natural Resources Conservation Service (NRCS), it appears that the
improvement area is mapped as follows:

Map Unit 6 — Basinger Fine Sand, 0 to 2 percent slopes

The Basinger component makes up 80 percent of the map unit. Slopes are 0 to 2 percent.
This component is on flats on marine terraces on coastal plains. The parent material
consists of sandy marine deposits. Depth to a root restrictive layer is greater than 60 inches.
The natural drainage class is poorly drained. Water movement in the most restrictive layer
is high. Available water to a depth of 60 inches (or restricted depth) is low. Shrink-swell

Geotechnical Services — Roadway TSFGeo
Lyons Rd and Boynton Beach Blvd Intersection Improvements

Palm Beach County, Florida

TSFGeo File No. 7111-23-253
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potential is low. This soil is not flooded. It is frequently ponded. A seasonal zone of water
saturation is at 6 inches during July, August, September, October. Organic matter content
in the surface horizon is about 2 percent.

Map Unit 25 — Oldsmar sand, 0 to 2 percent slopes

The Oldsmar component makes up 85 percent of the map unit. Slopes are 0 to 2 percent.
This component is on flatwoods on marine terraces on coastal plains. The parent material
consists of sandy and loamy marine deposits. Depth to a root restrictive layer is greater
than 60 inches. The natural drainage class is poorly drained. Water movement in the most
restrictive layer is moderately low. Available water to a depth of 60 inches (or restricted
depth) is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. A
seasonal zone of water saturation is at 12 inches during June, July, August, September,
October, November. Organic matter content in the surface horizon is about 2 percent.

A portion of the USDA map for the project area is included as Soil Map, Palm Beach County
Area, Florida.

3.2 Field Exploration

The subsurface conditions along the project corridor were explored by thirteen (13) auger borings,
with depths to approximately 10 feet below existing grades.

The boring field locations were determined by TSFGeo personnel using a hand-held GPS system.
Approximate locations of the borings performed are presented in the Boring Location Plan
included in the Appendix. The soil samples were returned to our laboratory for classification by a
geotechnical engineer. The samples were visually classified in the laboratory in general accordance
with the AASHTO Soil Classification System.

3.3 General Soil Conditions

The subsurface conditions were explored by auger borings drilled to depths of 10 feet below
existing grades. The boring locations were marked in the field by TSFGeo personnel using hand-
held GPS system. Approximate locations of the borings are presented in the Appendix. The
samples of the in-place soils were placed in airtight jars and returned to our laboratory for
classification by a Geotechnical Engineer. The samples were visually classified in general
accordance with the AASHTO Soil Classification System.

The soil types encountered in the borings have been assigned a stratum number. The stratum
numbers and soil types encountered are listed below. Soil profiles encountered in the borings are
presented in the Appendix.
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Stratum Typical Soil Description AASHTO FDOT Soil
Number Classification Designation
1 Topsoil A-8 Unsuitable
2 Light Brown to Brown Sand with Limerock (Fill) A-3 SELECT
3 Light Brown to Brown Sand A-3 SELECT
Note: Alpha characters added to the right of stratum numbers on the cross-section profiles are included to
note observances of trace materials in the soils as follows: A — Trace Shell, B — With Shell, C — Trace
Limerock, D — Trace Limestone.

A Geotechnical Engineer classifies soils based on a visual review of the recovered samples,
laboratory testing and interpretation of the field boring logs. The boring stratification lines
represent the approximate boundaries between soil types of significantly different engineering
properties; however, the actual transition may be gradual. In some cases, small variations in
properties not considered pertinent to our engineering evaluation were abbreviated or omitted for
clarity. The boring profiles represent the conditions at each boring location, variations do occur
and should be expected among the borings.

3.4 Borehole Permeability (BHP) Test Results

One (1) BHP test was performed using the usual open-hole, constant head methodology. The hole
was advanced to approximately 10 feet below the existing grade and was drilled with a hollow
stem auger so that soil samples could be retrieved for visual classification by an engineer. The
boring was completed as open well with gravel pack (6-20 silica sand). The well-screen slot widths
were 0.020 inches. Water from the drill rig tank was then pumped into the open well, and the
amount of water required maintaining a constant head was recorded. The test results are presented
in the Appendix as Summary of Exfiltration Test Results.

3.5 Double Ring Infiltration Test (DRIT) Results

The infiltration rate of a soil is the maximum rate at which water can enter the soil from the surface
under specified conditions. The most common test in Florida uses a double-ring infiltrometer. Two
open cylinders, approximately 20 inches high and 12 to 24 inches in diameter, are driven
concentrically into the ground. The outer ring is driven to a depth of about 6-inches, the inner ring
to a depth of 2 to 4 inches. Both are partially filled with water. As the water infiltrates into the soil,
measured volumes are added to keep the water levels constant. The volumes of water added to the
inner ring and to the annular space during a specific time interval, equivalent to the amounts which
have infiltrated the soil. These are converted into infiltration rates, expressed in units of length per
unit time, usually inches per hour. The infiltration rate is taken as the maximum steady state
infiltration velocity occurring over a period of several hours. In the case of differing velocities for
the inner ring and the annular space, the maximum velocity from the inner ring should be used.
The time required to run the test is dependent upon soil type. One (1) test was performed in
accordance with ASTM D 3385. Test results are presented in the Appendix as Summary of
Infiltration Test Results.
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4.0 LABORATORY TESTING

4.1 Classification Testing

Representative soil samples collected from the borings were classified and stratified in general
accordance with the AASHTO Soil Classification System. Our classification was based on visual
inspection, using the results from the laboratory testing as confirmation. The laboratory tests
performed included: natural moisture content, grain size analysis, and organic content testing.
Laboratory test results are presented in the Appendix. Tests were performed in general accordance
with the test methods noted Table 4.1 below.

Table 4.1 — Soil Sample Testing Methods
Test Type Test Method
Sieve Analysis ASTM C 136 (AASHTO T 27)
Moisture Content ASTM D 2216 (AASHTO T 265)
Organic Content ASTM D 2974 (AASHTO T 267)

4.2 Environmental Classification Testing

Environmental corrosion tests were performed on selected soil samples recovered from borings
drilled along the project alignment. Environmental corrosion tests include parameters such as pH,
resistivity, chloride and sulfate content. These laboratory test results were used to perform the
environmental classification in accordance with Section 1.3 of FDOT Structures Design
Guidelines. Tests were performed in general accordance with test methods noted in Table 4.2
below. The test results are provided in the Appendix.

Table 4.2 Test Methods for Corrosion Series
Test Type Test Method
pH of Soils FM 5-550
Chloride Ion in Soil FM 5-552
Sulfates in Soil FM 5-553
Electrical Resistance of Soil FM 5-551

5.0 GROUNDWATER CONDITIONS

The groundwater level was measured at the boring locations following the termination of the
boring. The depth to groundwater was encountered at approximate depths of 4’2 to 6% feet.
Groundwater conditions will vary with environmental variations and seasonal conditions, such as
the frequency and magnitude of rainfall patterns, as well as man-made influences (i.e., existing
canals, swells, drainage ponds, underdrains, and areas of covered soils like paved parking lots and
sidewalks). Fluctuation should be anticipated. We recommend that the Contractor determine the
actual groundwater levels at the time of construction to determine groundwater impact on
construction procedures.
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6.0 ENGINEERING EVALUATIONS AND RECOMMENDATIONS
6.1 General

In general, the existing shallow subsurface soils encountered in the borings are suitable for
supporting the proposed roadway widening after proper subgrade preparation. Site preparation
should consist of normal clearing and grubbing, removal, and replacement of plastic or organic
soils followed by compaction of subgrade soils. The removal of organic and plastic soils when
required should be accomplished in accordance with the FDOT Index 120-002 of Standard Plans
for Road Construction. Backfill should consist of materials conforming to FDOT Index 120-001
of Standard Plans for Road Construction and compacted in accordance with Section 120-9 of the
Standard Specification for Road and Bridge Construction, latest edition.

6.2 Permanent Cut and Fill Slopes

We anticipate fills will be required for the proposed improvements. Assuming proper subgrade
preparation and adequate fill materials are utilized, we recommend that all proposed permanent
side slopes be constructed on 2.0 horizontal to 1.0 vertical (2H:1V) or flatter. To prevent minor
sloughing at the surface, we recommend that the slopes be seeded, mulched and maintained to
enhance slope stability soon after being completion.

6.3 Excavations

All excavations should be performed in accordance with FDOT Index 120-002 of Standard Plans
for Road Construction, the latest Standard Specifications for Road and Bridge Construction, and
in accordance with OSHA Standards. We recommend that sides of temporary excavations be
sloped to 2H:1V or flatter or supported by temporary shoring.

6.4 Groundwater Control

In our opinion, groundwater may not have an impact on the proposed roadway improvements
provided the proposed finish level is at the existing roadway level. However, depending upon
groundwater levels at the time of construction, some form of dewatering may be required for utility
excavations. We recommend that the Contractor determine the actual groundwater levels at the
time of construction to determine potential groundwater impacts on construction procedures.

6.5 Pavement Design Considerations

We anticipate that the proposed pavement structure will be a semi-flexible asphaltic concrete
section. Soils existing along the majority of the project alignments should have modest subgrade
strength for pavement support.

For a stabilized subgrade, we recommend a sand-gravel mixture, 12 inches thick, with a minimum
design LBR of 40. Base course should consist of limerock, shellrock or coquina, meeting the
minimum requirements of the FDOT “Standard Specifications for Road and Bridge Construction,”
Sections 911, 913 or 915, respectively. The limerock should have a minimum LBR value of 100.
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Both the base and stabilized subgrade should be compacted to at least 98 percent of maximum dry
density (AASHTO T-180).

Asphalt thickness should be determined considering the anticipated traffic loading conditions and
expected life expectancy of the pavement section.

6.6 On-Site Soil Suitability

The following notes are included on the Roadway Soil Survey Sheet in the Appendix, with some
minor edits in this written report for clarity.

Stratum 1 consists of Topsoil (A-8) and should be stripped from the proposed widening and new
pavement areas in accordance with standard specifications Section 120 — Excavation and
Embankment.

Stratum 2 consists of Light Brown to Brown Sand with Limerock (Fill) (A-3). These materials
appear to be suitable to use in subgrade and embankment and should be utilized according to
Standard Plans Index 120-001.

Stratum 3 consists of Light Brown to Brown Sand (A-3). These materials appear to be suitable
to use in subgrade and embankment and should be utilized according to Standard Plans Index 120-
001.

6.7 Vibration and Settlement Monitoring and Pre & Post Construction Survey

Vibration producing construction activities such as pile driving, sheet pile installation, and
extraction, drilled shaft casing installation and extraction, drilled shaft excavations, and
compaction with vibratory rollers can cause vibration and vibration induced settlement and
damage to the adjacent structures. Hence, inspection, vibration and settlement monitoring of
existing structures will be required in accordance with Standard Specifications Section 108.
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7.0 REPORT LIMITATIONS

Our Geotechnical engineering evaluation of the site and subsurface conditions with respect to the
planned roadway improvements and our recommendations for site preparation and foundation
construction are based upon the followings: (1) site observations, (2) the field exploratory test data
obtained during the geotechnical study, and (3) our understanding of the project information and
anticipated final grades as presented in this report.

If the final grades vary considerably from those stated, or when final cross-sectional data becomes
available, please contact our offices so that we can review our recommendations. Furthermore,
upon the discovery of any site or subsurface conditions during construction, which appears to
deviate from the data obtained during this geotechnical exploration, please contact us immediately
so that we may visit the site, observe the differing conditions, and evaluate the new information
with regards to our evaluation and recommendations contained herein.

The recommendations presented herein represent design and construction techniques that we feel
are both applicable and feasible for the planned construction. We recommend, however, that we
be provided the opportunity to review the final construction plans and the earthwork/roadway
embankment construction specifications to evaluate whether our recommendations have been
properly interpreted and implemented.
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APPENDIX

Soil Map — Palm Beach County Area, Florida
Roadway Soil Survey
Boring Location Plan and Soil Profiles
Summary of Exfiltration Test Results
Summary of Infiltration Test Results
Summary of Laboratory Tests
Grain Size Data Sheets
Summary of Corrosion Test Results
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Soil Map—Palm Beach County Area, Florida

(7111-23-253.Lyons Road and Boynton Beach Blvd Intersection Improvements)
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Soil Map—Palm Beach County Area, Florida

7111-23-253.Lyons Road and
Boynton Beach Blvd Intersection

Improvements
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
6 Basinger fine sand, 0 to 2 3.4 18.8%
percent slopes
25 Oldsmar sand, 0 to 2 percent 14.6 81.2%
slopes
Totals for Area of Interest 18.0 100.0%
usDA  Natural Resources Web Soil Survey 11/19/2024
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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STATE OF FLORIDA

NOVEMBER 2024

DATE OF SURVEY : DISTRICT :
TTERRA—SOUTH—FLORTDA—TNC—— DEPARTMENT OF TRANSPORTATION
SURVEY MADE BY : ROAD NO. :
SUBMITTED BY: TIERRA SOUTH FLORIDA, INC. MATERIALS AND RESEARCH COUNTY : PALM BEACH
PROJECT NAME : LYONS ROAD AND BOYNTON BEACH INTERSECTION
IMPROVEMENTS
CROSS SECTION SOIL SURVEY FOR THE DESIGN OF ROADS
SURVEY BEGINS STA.: TBD SURVEY ENDS STA.:TBD
REFERENCE :
ORGANIC MOISTURE SIEVE ANALYSIS RESULTS ATTERBERG
CONTENT CONTENT % PASS LIMITS (%) CORROSION TEST RESULTS
STRATUM NO. OF % NO. OF % NO. OF 10 40 60 100 200 NO. OF LIQUID PLASTIC AASHTO DESCRIPTION NO. OF RESISTIVITY CHLORIDE SULFATES PpH
NO. TESTS ORGANIC TESTS MOI1STURE TESTS MESH MESH MESH MESH MESH TESTS LIMIT INDEX GROUP TESTS ohms-cm ppm ppm
1 - - - - - - - - - - - - - A-8 TOPSOIL - - - - -
2 1 0.7 2 3.1 - 5.0 2 60-67 52-59 28-35 6 - 9 0 - - - A-3 LIGHT BROWN TO BROWN SAND WITH LIMEROCK (FILL) - - - - -
3 3 0.2 - 0.6 4 4.0 - 22.5 4 96-100 84-93 47-72 12-18 0 - 3 - - - A-3 LIGHT BROWN TO BROWN SAND 1 5,600 45 105 7.1
4 - - - - - - - - - - - - - - - - - - -
5 - - - - - - - - - - - - - - - - - - -
6 - - - - - - - - - - - - - - - - - - -

EMBANKMENT AND SUBGRADE MATERIAL

STRATA BOUNDARIES ARE APPROXIMATE AND REPRESENT SOIL STRATA AT EACH BORING LOCATION ONLY. ANY SUBSOIL CONNECTING LINES SHOWN ARE FOR ESTIMATING EARTHWORK ONLY AND
VARIATIONS BETWEEN BORINGS SHOULD BE ANTICIPATED AS INDICATED IN STANDARD SPECIFICATIONS SECTION 2-4. FOR FURTHER DETAILS SEE SECTION 120-3.

DO NOT INDICATE ACTUAL STRATUM LIMITS. SUBSURFACE

2. GROUNDWATER LEVEL SHOWN AS ( ¥ ) WHERE ENCOUNTERED. GROUNDWATER NOT ENCOUNTERED SHOWN AS "GNE".
3. REMOVAL OF MUCK AND PLASTIC MATERIAL OCCURRING WITHIN ROADWAY SHALL BE ACCOMPLISHED IN ACCORDANCE WITH STANDARD PLANS INDEX 120-002, UNLESS OTHERWISE SHOWN ON THE PLANS. THE MATERIAL UTILIZED IN EMBANKMENT
CONSTRUCTION SHALL BE IN ACCORDANCE WITH STANDARD PLANS INDEX 120-001.
4. SOIL ANALYSIS INCLUDES DATA FROM ROADWAY AREAS AS NOTED IN LIMITS ABOVE.
5. THE SYMBOL "-" REPRESENTS AN UNMEASURED PARAMETER.
6. "NP" REPRESENTS NON-PLASTIC.
7. STRATUM 1 CONSISTS OF TOPSOIL (A-8) AND SHOULD BE STRIPPED FROM THE PROPOSED WIDENING AND NEW PAVEMENT AREAS I[N ACCORDANCE WITH STANDARD SPECIFICATIONS SECTION 120-EXCAVATION AND EMBANKMENT .
8. STRATUM 2 CONSISTS OF LIGHT BROWN SAND WITH LIMEROCK (FILL) (A-3). THESE MATERIALS APPEAR TO BE SUITABLE TO USE IN SUBGRADE AND EMBANKMENT AND SHOULD BE UTILIZED ACCORDING TO STANDARD PLANS INDEX 120-001.
9. STRATUM 3 CONSISTS OF LIGHT BROWN TO BROWN SAND (A-3). THESE MATERIALS APPEAR TO BE SUITABLE TO USE IN SUBGRADE AND EMBANKMENT AND SHOULD BE UTILIZED ACCORDING TO STANDARD PLANS INDEX 120-001.
RAWN BY: APPROVED BY: ENGINEER OF RECORDS SCALE: PROJECT NUMBER: SOIL SURVEY
JO RV TIERRA SOUTH FLORIDA seer no. )
RAMAKUMAR VEDULA, P.E. 2765 VISTA PARKWAY. STE-10 NTS 7111-23-253 LYONS RD AND BOYNTON BEACHBLVD | GR-1
CHECKED BY: DATE: FLORIDA LICENSE NO.: 1) lNTERSECTlON |MPROVEMENTS -
ST | 1112612024 54873 WEST PALM BEACH, FL 33411
\ PALM BEACH COUNTY, FLORIDA

J
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Bore # AB-1 Bore # AB-2 Bore # AB-3 Bore # AB-4 Bore # AB-5 Bore # AB-6 Bore # AB-7 Bore # AB-8
Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024
Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO
Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A
Latitude 26.532493 Latitude 26.532145 Latitude 26.5318 Latitude 26.531453 Latitude 26.531113 Latitude 26.530758 Latitude 26.530421 Latitude 26.530073
Longitude -80.188863 Longitude -80.188841 Longitude -80.188827 Longitude -80.188838 Longitude -80.188821 Longitude -80.18883 Longitude -80.188821 Longitude -80.188818
0— | | 1 | 1 1. . | 1 1 —0
~ F 3 2 24 ’ ! 2 2B ! 1 5
5 r — 3A 3 2 2 3 1
< \V4 3A 38 \VA B \VA A Voo \VA 3 i 1z
- 5 | z | L 3 ] 3 3A 3B z z s =
=0 ] 1 3
E B 3 3 3 3 3 3 3D 3 ] m
10— — — — — — — — — —10
Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated
at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft
Bore # AB-9 Bore # AB-10 Bore # AB-11 Bore # AB-12 Bore # AB-13 Bore # BHP-1
Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024 Date 11/8/2024
Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO Driller Y. PINO
Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A Hammer N/A
Latitude 26.529722 Latitude 26.529383 Latitude 26.529027 Latitude 26.528686 Latitude 26.528315 Latitude 26.530664
Longitude -80.188816 Longitude -80.188817 Longitude -80.188847 Longitude -80.188844 Longitude -80.188832 Longitude -80.188841
0— | 1 l 7 | 1 | 1 | 1 | 1 —0
~ 2A 38 2 28 32 15
5[ — — 2 — 13
W 3A 3A 2A 3AD 4 3
S Vi \VARN Mo VAR Y dsa ERE
=T V4 3 13
WL 3 3 3 3 3 iR
a [ 1 2
10— — — — — — — —10
Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated Boring Terminated
at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft at Depth of 10ft
LEGEND NOTES
Y Encountered Groundwater Table 1. STRATA BOUNDARIES ARE APPROXIMATE AND MAY
(A-3) AASHTO Classification System VARY BETWEEN OR AWAY FROM BORING LOCATIONS.
2. BORING LOCATION WAS MARKED IN THE FIELD
; R USING A HANDHELD GPSMap GARMIN 78s.
1. Topsoil (A-8) ACTUAL LOCATION AND COORDINATES ARE
2. Light Brown to Brown Sand with Limerock (FILL)(A-3) APPROXIMATE.
Light Brown to Brown Sand (A-3) 3. DEPTH SHOWN ARE IN FEET FROM EXISTING
GROUND SURFACE
A. trace of Shell
B. with Shell
C. trace Limerock
D. trace Limestone
RAWN BY: APPROVED BY: ENGINEER OF RECORDS SCALE: PROJECT NUMBER: SOIL PROFILES
Jo RV TIERRA SOUTH FLORIDA sHeET no. )
RAMAKUMAR VEDULA, P.E. 2765 VISTA PARKWAY. STE-10 NTS 7111-23-253 LYONS RD AND BOYNTON BEACHBLVD| GR-2
CHECKED BY: DATE: FLORIDA LICENSE NO.: 1) lNTERSECTlON |MPROVEMENTS -
ST | 117262024 54873 WEST PALM BEACH, FL 33411
\_ PALM BEACH COUNTY, FLORIDA J
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Summary of Exfiltration Test Results
Geotechnical Services
Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida
Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

Test Date Diameter Depth of | Depth to Groundwater Level Hydraulic |Saturated Hole Average Hydraulic Conductivity
Location | Performed | Hole Casing Hole Below Ground Surface (Feet) Head, H, Depth, Ds Flow Rate, Q (K)
(Inches)| (Inches) | (Feet) Prior to Test During Test (Feet) (Feet) (gpm) (ft3/sec/ft2-ft Head)
BHP-1 11/8/2024 6 4 10.0 4.6 0.0 4.6 5.4 2.10 1.25E-04
Note:

(1) The above hydraulic conductivity values represent an ultimate value. The designer should decide on the required factor of safety

2) The hydraulic conductivity values were calculated based on the South Florida Water Management Districts's USUAL OPEN HOLE CONSTANT
HEAD percolation test procedure.

3) Casing diameter was used for the calculation of hydraulic conductivity values.

Page 1
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DOUBLE RING INFILTRATION TEST RESULTS SUMMARY

Project Name: Lyons Road and Boynton Beach Boulevard Intersection Improvements

PBC # 2020110
TSFGeo Project No. 7111-23-253

Infiltration Rate Infiltration Rate
Test No. Dat Latitud L itud GWT (ft
estivo ate atitude | tongitude (7t Summary [in/hr] | Summary [ft/day]
[ DRIT-1 |11/8/2024| 26.53066 | -80.18884| 6.0 8.9 17.8
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Project name :

TSF Project Number:

Test Location: DRIT-
Tested by: Y. PINO

GWT: - 6
Date: 11/8/2024

Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida
TSF Project No. 7111-23-253

1

Inner Ring: Annular Space:
Diameter (in.) 12 24
Area (in.2)* 113.1 339.3
Liquid Depth (in.) 6 6
Ring Penetration (in.) 6 6
Mariotte Diameter (in) 11.5 11.875
Mariotte Area(in?) 103.9 110.8

Liquid Level Maintained using: Flow Valve
Ground Temperature (F): 80.6 at Depth (Inches) of: 6

*The thickness of the Inner Ring wall has been neglected for the calculation of the Annular Ring area.

O FloatValve o M

ariotte Tube =

Flow Readings __ | Increm. Infilt. Rate
w
Elalpsed Inner reading Annular Space =
Trial Time Tlme g
. ; (min) = Remark
N Hr: min K Flow N Flow o Inner Annular
Al Reading X Reading X 2 X .
(Total) (Inch) (Cubic (Inch) (Cubic 2z (in./h) (in./h)
Inch) Inch) =
] 0
1 5| doee E 584.4 25346 |BL31 207 29.9 35.0
E | 10:20 | (15) 55/8 227/8 81.3 nner Ring
2 S | 10:20 15 246.8 11210 B3] g7 132 30.0 ——finnularSpace
E | 10:35 (30) 23/8 101/8 81.3
3 2| dusk E 194.8 9557 [B131 69 113 £ 2.0
E | 10:50 | (45) 17/8 85/8 81.3 <
. @ 200
g > 110504 15 181.8 o141 B3] 64 10.8 5
E | 11:05 (60) 13/4 81/4 81.3 <
- S 150
5 5 i B0 454.6 21101 131 g 12.5 £ ‘\‘ NN
E | 11:35 (90) 43/8 191/8 81.3 g 00 /
6 | [ 11351 30 4416 20775 B3] 7 122 5
E | 12:05 | (120) 41/4 18 3/4 81.3 E o
7 5| 1A0E 50 4416 20775 8231 7 12.2 £
E | 12:35 | (150) 41/4 18 3/4 81.3 0.0
8 S 12:35 30 441.6 2077.5 81.3 78 122 0 50 100 150 200 250 300
E | 13:05 | (180) 41/4 18 3/4 81.3 Elapsed Time (Minutes)
9 S | 13051 30 4416 20775 | 8131 73 122
E | 13:35 | (210) 41/4 18 3/4 81.3
10 =] 1335 1 30 4416 20775 B3] 7 122
E | 14:05 | (240) 41/4 18 3/4 81.3
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SUMMARY OF LABORATORY TESTS

Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements

Palm Beach County, Florida

Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

) . Sieve Analysis, Percentage Passing ) Natural
Boring Sample | Sample Depth | Stratum Unified AASHTO . e Organic .
Number Number (ft) Number | Symbol Symbol " " Written Description Content (%) Moisture
um Y Y 3/4 3/8 #4 #10 #40 #60 #100 #200 *’| Content (%)
AB-2 1 0.17TO15 2 SP A-3 67 64 62 60 52 28 6 0 LIGHT BROWN TO BROWN SAND 5.0
WITH LIMEROCK (FILL) (A-3)
AB-4 3 5TO 10 3 SP A-3 100 100 100 100 93 58 18 1 LIGHT BROWN TO BROWN SAND 0.6 18.9
(A-3)
AB-6 2 1TO2 3 SP A-3 100 98 97 96 84 47 12 0 LIGHT BROWN TO BROWN SAND 0.6 4.0
(A-3)
AB-8 2 5.5TO 10 3 SP A-3 100 100 100 100 92 57 17 3 LIGHT BROWN TO BROWN SAND 225
(A-3)
AB-11 1 0.17TO 2 2 SP A-3 77 74 70 67 59 35 9 0 LIGHT BROWN TO BROWN SAND 0.7 3.1
WITH LIMEROCK (FILL) (A-3)
AB-12 2 4TO6 3 SP A-3 100 100 100 100 93 72 16 1 LIGHT BROWN TO BROWN SAND 0.2 19.6
(A-3)
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GRAIN SIZE DATA SHEET

| Falnre PROJECT INFORMATION
‘PJ [:j_i|i Geotechnical Services
Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida

Palm Beach County Project #2020110

TSFGeo Project No. 7111-23-253 DATE: 11/11/2024

GRAIN SIZE DISTRIBUTION CURVE

FSmm 37.5mm 19mm 9.5mm  47S5mm  2mm arsum  ZS0um  150um FSum
g~ SOMM 5 gt IGmm 2far 3fa8" 24 210 ®a0 HE0 F100 H200
2 1 = w50
12 S oS R

100.0 ——ﬁ——[rﬂ——%

PERCENT PASSING
g
S

\\
0.0 =2
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)

[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=11.8

Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc =(D30)*2/ (D10 x D60) =0.2

Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-2 SAMPLE # 1 DEPTH (ft): 0.17TO1.5
STRATUM: 2
SOIL CLASSIFICATION: A-3
0,

ggé 5.0 LIGHT BROWN TO BROWN SAND WITH LIMEROCK (FILL) (A-3)

(]

-200% <1
ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX
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GRAIN SIZE DATA SHEET

ﬂ“f‘i [ ]—i |i PROJECT INFORMATION
-3 Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida
Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

DATE: 11/11/2024
FSmm 37.5mm 19mm 9.Smm  4.7Smm 2mim ar5um  250um 150wm Fsum
3~ '30"_‘.'“ 15" 25mm 3fq” 3f8" =4 210 #a0 H#60 100 H200
® S - 2 R uaso
1000 P AT A—A—TA— A ]
90.0
80.0 \\
70.0
2 60.0 \A
<
E 50.0 \\
g
I 20.0
30.0 \\
20.0 \A
10.0 \\
N
0.0
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)
[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=2.5
Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc =(D30)*2/ (D10 x D60) =1.1
Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-4 SAMPLE # 3 DEPTH (ft): 5TO 10
STRATUM: 3
SOIL CLASSIFICATION: A-3
MC% 18.9
LIGHT BROWN TO BROWN SAND (A-3
OC% 0.62 (A-3)
-200% 1

ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX
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GRAIN SIZE DATA SHEET

ﬂ“f‘i [ ]—i |i PROJECT INFORMATION
-3 Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida
Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

DATE: 11/11/2024
FSmm 37.5mm 19mm 9.Smm  4.7Smm 2mim ar5um  250um 150wm Fsum
3~ '30"_‘.'“ 15" 25mm 3fq” 3f8" =4 210 #a0 H#60 100 H200
® S - 2 R uaso
1000 T AT T AT A r—— N T
90.0 S
80.0
70.0 \\
V] 60.0
=
<
% 50.0 \A
o
§ 400 \\
\
30.0 \
20.0 \\
10.0 L
0.0 N
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)
[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=2
Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc =(D30)*2/ (D10 x D60) =0.8
Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-6 SAMPLE # 2 DEPTH (ft): 1TO2
STRATUM: 3
SOIL CLASSIFICATION: A-3
MC% 4.0
LIGHT BROWN TO BROWN SAND (A-3
OC% 0.56 (A-3)
-200% <1

ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX
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GRAIN SIZE DATA SHEET

PROJECT INFORMATION
Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements

Palm Beach County, Florida

Palm Beach County Project #2020110

TSFGeo Project No. 7111-23-253

DATE: 11/11/2024

FSmm 37.5mm 19mm 9.Smm  4.7Smm 2mim ar5um  250um 150wm Fsum
g~ SOMM 5 gt IGmm 2far 3f8" =4 210 #a0 H#60 100 H200
® S - 2 EBm uaso
1000 T AT A—A—TA— A =)
A\-
90.0 ﬂ\
80.0 \\
70.0
V] 60.0 \
=z
2 h\
& 50.0 \
g
o
o
I 20.0
30.0 \\
20.0 \A
10.0 \‘
N,
A
0.0
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)
[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=2.4
Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc =(D30)*2/ (D10 x D60) =1.1
Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-8 SAMPLE # 2 DEPTH (ft): 5.5TO10
STRATUM: 3
SOIL CLASSIFICATION: A-3
MC% 225
o LIGHT BROWN TO BROWN SAND (A-3)
OC%
-200% 3

ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX
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GRAIN SIZE DATA SHEET

PROJECT INFORMATION
Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements

Palm Beach County, Florida
Palm Beach County Project #2020110

TSFGeo Project No. 7111-23-253

DATE: 11/11/2024

FSmm 37.5mm 19mm 9.Smm  4.7Smm 2mim ar5um  250um 150wm Fsum
g~ SOMM 5 gt IGmm 2far 3f8" =4 210 #a0 H#60 100 H200
® S - 2 R uaso
1000 '-—ﬁ——A—A——f‘
90.0 \\
80.0
N
70.0 S =i
—
\‘~~
V] 60.0
=
H
% 50.0 \
2 \
I 20.0 \
30.0 L\
20.0 \
10.0 \L‘\
N
0.0 N
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)
[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=3.1
Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc = (D30)*2/ (D10 x D60) =0.7
Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-11 SAMPLE # 1 DEPTH (ft): 0.17 TO 2
STRATUM: 2
SOIL CLASSIFICATION: A-3
9 341
ggé 068 LIGHT BROWN TO BROWN SAND WITH LIMEROCK (FILL) (A-3)
(] B
-200% <1

ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX
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GRAIN SIZE DATA SHEET

PROJECT INFORMATION
Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements

Palm Beach County, Florida
Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

DATE: 11/11/2024

FSmm 37.5mm 19mm 9.Smm  4.7Smm 2mim ar5um  250um 150wm Fsum
g~ SOMmM 3 g ISmm 3fa” afa” s #10 ®a0 #50 #100 H200
® R = <o, R uaso
100.0 P T ATy A A
A\.~
90.0
80.0
70.0 )i
V] 60.0 \
=z
= \
&
<<
& 50.0
=4
o]
E \
o 400 \
30.0 \\
20.0 \)\
10.0 \
N
0.0
100 10 1 0.1 0.01
SIEVE OPENING SIZE (mm)
[ASTM D 2487 Classsification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10=1.9
Coarse Gravel <3"and > 3/4" Medium Sand <#10 and > #40 Cc =(D30)*2/ (D10 x D60) =1
Fine Gravel <3/4" and > #4 Fine Sand < #40 and > #200
BORING # AB-12 SAMPLE # 2 DEPTH (ft): 4TO6
STRATUM: 3
SOIL CLASSIFICATION: A-3

MC%
OC%
-200%

19.6
0.23
1

LIGHT BROWN TO BROWN SAND (A-3)

ATTERBERG LIMIT ( - #40 Material )

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX
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TIERRA SOUTH FLORIDA

SUMMARY OF CORROSION TEST RESULTS
Geotechnical Services

Lyons Road and Boynton Beach Boulevard Intersection Improvements
Palm Beach County, Florida
Palm Beach County Project #2020110
TSFGeo Project No. 7111-23-253

. Resistivity Chlorides Sulfates Environmental Classification*
Boring Depth pH .
Number () (FM 5-550) (ohm-cm) (ppm) (ppm) (Soil)
(FM 5-551) (FM 5-552) | (FM 5-553)
Steel Concrete
AB-5 4 - 55 7.1 5,600 45 105 Slightly Aggressive Slightly Aggressive

* As per FDOT Structures Design Guidelines, Table 1.3.2-1, Updated January, 2023
** Any reading represented as "0.0" is below the detection limit of 4.8 ppm

Structures Design Guidelines
1 - General Requirements

Topic No. 625-020-018

January 2023

Table 1.3.2-1 Criteria for Substructure Environmental Classifications
3 ; Environmental . Steel Concrete
Classification e Units
Condition water | Soil Water Soil
Extremely pH <6.0 <50
Aggressive Cl Ppm > 2,000 > 2,000
(If any of these SO4 ppm NA. > 1,500 | > 2,000
conditions exist) | Resistivity | Ohm-cm < 1,000 < 500
Slightty pH >7.0 >60
Aggressive Cl ppm < 500 < 500
(if all of these SO, ppm NA. <150 [ < 1,000
conditions exisl) ™ Resistivity | Ohm-cm > 5,000 > 3,000
Moderately This classification must be used at all sites not meeting requirements
Aggressive for either slightly aggressive or extremely aggressive environments.
|pH = acidity (Hog,oH"; potential of Hydrogen), Cl = chloride content, SO, = Sulfate content.
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_ (AGEQ
November 26, 2024

Propel Engineering, LLC
2711 Vista Parkway, Suite B7
West Palm Beach, FL 33411

Attn: Maj Alam, P.E., PMP
Email: maj@propel-engineering.com

RE: Geotechnical Services — Mast Arms

Lyons Rd and Boynton Beach Blvd Intersection Improvements
Palm Beach County, Florida

TSFGeo File No. 7111-23-253

PBC Project No. 2020110

Dear Ma;j:

TIERRA SOUTH FLORIDA, Inc. (TSFGeo) has performed a geotechnical study for the
proposed structures (traffic signal mast arms) for the subject project. This report presents the
results of the geotechnical study completed and geotechnical recommendations for the design.

If you have any questions or comments regarding this report, please contact our office at your
earliest convenience.

Sincerely,

TIERRA SOUTH FLORIDA, INC.

Ramakumar Vedula, P.E. Sean Tromans, E.I

Principal Engineer Staff Engineer
FL Registration No. 54873
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1.0 PROJECT INFORMATION

The project, as we understand it, is to include improvements at the intersection of Lyons Road and
Boynton Beach Boulevard in Palm Beach County, Florida. Improvements will include new Mast
Arm Signal Poles.

The purpose of this study was to provide geotechnical (i.e., soils and groundwater) input to the
design team to assist in foundation design.

2.0 SCOPE OF SERVICES

The study was performed to explore the subsurface conditions at the structure location and provide
geotechnical recommendations to guide the design. The following services were provided:

1. Performed a geotechnical field study that included one (1) Standard Penetration Test
(SPT) boring to 30 feet deep for the proposed mast arm location.

2. Visually classified and stratified the structure boring samples in the laboratory using
the Unified Soil Classification System (USCS).

3. Performed laboratory testing for Environmental Corrosion parameters.

4. Prepared this formal engineering report, which summarizes the field and laboratory
data generated, the subsurface conditions encountered and the geotechnical
recommendations for the design.

3.0 FIELD EXPLORATIONS

Subsurface conditions at the structure vicinity were explored by one (1) SPT boring to a depth of
approximately 30 feet below existing grade. The approximate location of the boring is presented
in the Appendix on the Report of Core Borings. The boring was located in the field by TSFGeo
personnel using a hand-held GPS system. The SPT boring was drilled using a truck-mounted
CME-45 drill rig and mud rotary procedures. Samples of the in-place materials were obtained
continuously in the upper 10 feet and at a 5-foot interval thereafter. The SPT sampling was
performed in accordance with ASTM D 1586. The soil samples were returned to our laboratory
for classification by a geotechnical engineer. Representative soil samples collected from the boring
were classified and stratified in general accordance with the Unified Soil Classification System for
Structures.

4.0 SUBSURFACE CONDITIONS

4.1 Review of Available USDA Soil Survey Information

Based on a review of the Palm Beach County Soil Survey created by the United States Department
of Agriculture (USDA) Natural Resources Conservation Service (NRCS), it appears that the
improvement area is mapped as follows:

Geotechnical Services — Mast Arms TSFGeo
Lyons Rd and Boynton Beach Blvd Intersection Improvements

Palm Beach County, Florida

TSFGeo File No. 7111-23-253

PBC Project No. 2020110



Map Unit 6 — Basinger Fine Sand, 0 to 2 percent slopes

The Basinger component makes up 80 percent of the map unit. Slopes are 0 to 2 percent.
This component is on flats on marine terraces on coastal plains. The parent material
consists of sandy marine deposits. Depth to a root restrictive layer is greater than 60 inches.
The natural drainage class is poorly drained. Water movement in the most restrictive layer
is high. Available water to a depth of 60 inches (or restricted depth) is low. Shrink-swell
potential is low. This soil is not flooded. It is frequently ponded. A seasonal zone of water
saturation is at 6 inches during July, August, September, October. Organic matter content
in the surface horizon is about 2 percent.

Map Unit 25 — Oldsmar sand, 0 to 2 percent slopes

The Oldsmar component makes up 85 percent of the map unit. Slopes are 0 to 2 percent.
This component is on flatwoods on marine terraces on coastal plains. The parent material
consists of sandy and loamy marine deposits. Depth to a root restrictive layer is greater
than 60 inches. The natural drainage class is poorly drained. Water movement in the most
restrictive layer is moderately low. Available water to a depth of 60 inches (or restricted
depth) is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. A
seasonal zone of water saturation is at 12 inches during June, July, August, September,
October, November. Organic matter content in the surface horizon is about 2 percent.

A portion of the USDA map for the project area is included as Soil Map, Palm Beach County
Area, Florida.

4.2 Soil Boring Results

Based on visual classifications, underneath the topsoil layer, the subsoils encountered in the boring
primarily consist of sandy soils extending to the boring termination depth. The sandy soils were
generally classified as SP. Based on SPT N-values, the sandy soils were generally in loose to
medium-dense density conditions. Additional information regarding the borings may be found in
the Appendix on the Report of Core Borings.

4.3 Groundwater Information

Groundwater levels were measured when first encountered in the boring. Groundwater depth in
the boring was encountered approximately 5% feet below the existing grade. We expect the
groundwater to typically fluctuate within about 2 feet from where it was encountered during the
drilling activities.

In general, the seasonal high groundwater level is not intended to define a limit or ensure that future
seasonal fluctuations in groundwater levels will not exceed the estimated levels. Post-development
groundwater levels could exceed the normal seasonal high groundwater level estimate as a result of a
series of rainfall events, changed conditions at the site that alter surface water drainage characteristics,
or variations in the duration, intensity, or total volume of rainfall. We recommend that the Contractor
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determine the actual groundwater levels at the time of the construction to determine groundwater
impact on his or her construction procedures.

4.4 Environmental Classification Testing

Environmental corrosion tests were performed on selected soil samples recovered from borings
completed at the intersection. Environmental corrosion tests include parameters such as pH,
resistivity, chloride, and sulfate content. These laboratory test results were used to perform the
environmental classification in accordance with Section 1.3 of FDOT Structures Design
Guidelines. Tests were performed in general accordance with test methods noted in Table 4.4
below. The test results are provided in the Appendix as Summary of Corrosion Test Results.

Table 4.4 — Test Methods for Corrosion Series
Test Type Test Method
pH of Soils FM 5-550
Chloride Ion in Soil FM 5-552
Sulfates in Soil FM 5-553
Electrical Resistance of Soil FM 5-551

5.0 EVALUATION AND RECOMMENDATIONS
5.1 Mast Arms

Soil parameters from the boring data do not meet the soil criteria assumptions required for
FDOT Standard foundation (Drilled Shaft) design for Mast Arms. Hence, a foundation
analysis/design will be required to estimate drilled shaft size and embedment depths. Soil
parameters that may be used in the foundation design are included in the Appendix as Soil
Parameters Table for Foundation Design.

For shafts adjacent to sloping ground, include the portion of the shaft with less than 2.5D soil cover
(face-of-shaft to face-of-slope) in the unsupported length, and design the portion of the shaft with
more than 2.5D soil cover as though founded in level ground.

Drilled shaft construction for the mast arm foundations should be performed in accordance with
Section 455 of the most recent copy of the Standard Specifications for Road and Bridge
Construction. It is anticipated that the sandy soils below the groundwater level will tend to cave
during construction. Accordingly, drilling slurry may be required during excavation. Additionally,
the limestone layers may render difficulties in shaft excavation. We recommend that the following
plan notes on adverse site conditions may be included in the plans.

Plan note for drilled shafts:

The Contractor shall anticipate difficult drilled shaft installation due to the presence of loose to
very loose sand, or compacted fill, or any combination of these layers. The presence of difficult
soil conditions may occur at varying depths below the ground. The Contractor shall anticipate
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potential cave-in of the sandy soils, and difficult/impossible conditions to retain bentonite/polymer
slurry inside the drilled holes.

The sand strata encountered in this area is sometimes mixed with cemented sand and limestone
that could offer high resistance and lead to caving soils. Special equipment and/or procedures may
be required to excavate and stabilize excavations.

5.2 Groundwater Control

Groundwater may not have an impact on the proposed Mast Arm construction. However,
depending upon groundwater levels at the time of construction, some form of dewatering may be
required for utility connections to the structural poles.

6.0 REPORT LIMITATIONS

Our professional services have been performed, our findings obtained, and our recommendations
prepared in accordance with generally accepted geotechnical engineering principles and practices.
This company is not responsible for the conclusions, opinions, or recommendations made by others
based on this data.

The scope of the investigation was intended to evaluate soil conditions within the influence zone
of the foundations. The analysis and recommendations submitted in this report are based upon the
data obtained from the soil boring performed at the locations indicated. If any subsoil variations
become evident during the course of this project, a re-evaluation of the recommendations
contained in this report will be necessary after we have had an opportunity to observe the
characteristics of the condition encountered. The applicability of the report should also be
reviewed in the event significant changes occur in the design, nature, or location of the proposed
structure.

The scope of our services does not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in the soil, groundwater, or surface water
within or beyond the site studied. Any statements in this report regarding odors, staining of soils,
or other unusual conditions observed are strictly for the information of our client.

The geotechnical engineer warrants that the findings, recommendations, specifications, or
professional advice contained herein have been made in accordance with generally accepted
professional geotechnical engineering practices in the local area. No other warranties are implied
or expressed.
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Lyons Rd and Boynton Beach Blvd Intersection Improvements

Palm Beach County, Florida

TSFGeo File No. 7111-23-253

PBC Project No. 2020110
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Bore # MA-1
Date 11/8/2024
Driller Y. PINO
Hammer Auto
Rig CME-45
Latitude 26.528187
Longitude -80.188873

LEGEND

Asphalt /
Topsoil

Sand

Y Encountered Groundwater Table

(SP) Unified Soil Classification System (ASTM D 2488)
N Indicate SPT Value (12" Penetration-140 |b Hammer)

NOTES

1. STRATA BOUNDARIES ARE APPROXIMATE AND MAY
VARY BETWEEN OR AWAY FROM BORING LOCATIONS.

BORING LOCATION WAS MARKED IN THE FIELD
USING A HANDHELD GPSMap GARMIN 78s.
ACTUAL LOCATION AND COORDINATES ARE
APPROXIMATE.

3. DEPTH SHOWN ARE IN FEET FROM EXISTING
GROUND SURFACE

4. SPT N-VALUES SHOWN ABOVE WERE OBTAINED
USING AUTOMATIC HAMMERS. GENERALLY DESIGN
CORRELATIONS AND PROGRAMS USE SAFETY
HAMMERS N-VALUES. HENCE, THE ABOVE
N-VALUES NEED TO BE MULTIPLIED BY 1.24 TO
OBTAIN EQUIVALENT SAFETY HAMMER N-VALUES
FOR DESIGN PURPOSE.

5. THE CONTRACTOR SHALL ANTICIPATE DIFFICULT
DRILLED SHAFT INSTALLATION DUE TO THE
PRESENCE OF LOOSE TO VERY LOOSE SAND, OR
COMPACTED FILL, OR ANY COMBINATION OF
THESE LAYERS. THE PRESENCE OF DIFFICULT
S0IL CONDITIONS MAY OCCUR AT VARYING
DEPTHS BELOW THE GROUND. THE CONTRACTOR
SHALL ANTICIPATE POTENTIAL CAVE-IN OF THE
SANDY SOILS, AND DIFFICULT/IMPOSSIBLE
CONDITIONS TO RETAIN BENTONITE/POLYMER
SLURRY INSIDE THE DRILLED HOLES.

N

6. THE SAND STRATA ENCOUNTERED IN THIS AREA IS
SOMETIMES MIXED WITH CEMENTED SAND AND
LIMESTONE THAT COULD OFFER HIGH RESISTANCE.
CAVING SOILS SHOULD BE EXPECTED. SPECIAL
EQUIPMENT AND/OR PROCEDURES MAY BE REQUIRED
TO EXCAVATE AND STABILIZE EXCAVATIONS.

STANDARD PENETRATION TEST DATA

SPOON INSIDE DIA. 1.375 inches
SPOON OUTSIDE DIA. 2.0 mches
AVG. HAMMER DROP 30.0 inches

\_

WEST PALM BEACH, FL 33411

0 N L ropsorL —0
= 5| BROWN SAND TRACE LIMEROCK (SP)
o “. BROWN SAND WITH SHELL (SP) —
5— “.% BROWN SAND TRACE SHELL (SP) —5
o “4 LIGHT BROWN TO BROWN SAND (SP) —
W3] o .4 DARK BROWN SAND (SP) —
10 10— — 10
=< ~ r 1 o
= G or 1 5
o w | 2
= ~ 15— 54, — 15
2 =0 1 3
g 20— 114 LIGHT BROWN TO BROWN SAND (SP) —20
= i - ]
g - -
25— 61: — 25
30l 101 T30
Boring Terminated
at Depth of 30ft
$— Approximate Location of SPT Boring
RAWN BY: APPROVED BY: ENGINEER OF RECORDS SCALE: PROJECT NUMBER:
JO TIERRA SOUTH FLORIDA
RAMAKUMAR VEDULA, P.E.
CHECKED BY: DATE: FLORIDA LICENSE NO.: ’ 2765 VlSTA PARKWAY’ STE-1 0 NTS 7111-23-253
ST 11/26/2024 54873

HAMMER WEIGHT 140.0 pounds

SPT CONSISTENCY CHART (SILTS AND CLAYS)
SAFETY HAMMER [AUTOMATIC HAMMER

SPT N-VALUE SPT N-VALUE
CONSISTENCY| (BLOW/FOOT) (BLOW/FOOT)
VERY SOFT LESS THAN 2 LESS THAN 1
SOFT 2 -4 1-3
FIRM 4 -8 3-6

STIFF 8 - 15 6 -12

VERY STIFF |15 - 30 12 - 24

HARD GREATER THAN 30 |GREATER THAN 24
SPT DENSITY CHART / GRANULAR MATERIALS

SAFETY HAMMER |AUTOMATIC HAMMER

RELATIVE SPT N-VALUE SPT N-VALUE
DENSITY (BLOW/FOOT) (BLOW/FOOT)
VERY LOOSE |[LESS THAN 4 LESS THAN 3
LOOSE 4 -10 3-8

MEDIUM 10 - 30 8 - 24

DENSE 30 - 50 24 - 40
VERY DENSE |GREATER THAN 50 |GREATER THAN 40

ENVIRONMENTAL CLASSIFICATION

SUPERSTRUCTURE: SLIGHTLY AGGRESSIVE
SUBSTRUCTURE: SLIGHTLY AGGRESSIVE

REPORT OF CORE BORINGS

LYONS RD AND BOYNTON BEACH BLVD
INTERSECTION IMPROVEMENTS

PALM BEACH COUNTY, FLORIDA

SHEET NO.

GR-4

\
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Soil Map—Palm Beach County Area, Florida

(7111-23-253.Lyons Road and Boynton Beach Blvd Intersection Improvements)

— “'.-‘_ —

® 1 Seil Map may, not be At this scalles

|
580750

Map Scale: 1:3,480 if printed on A portrait (8.5" x 11") sheet.
Meters
N o 50 100 200

Feet
0 150 300 600 900

Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 17N WGS84

Natural Resources Web Saof Survey
Conservation Service National Cooperative Soil Survey

11/19/2024
Page 1 of 3
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Soil Map—Palm Beach County Area, Florida

(7111-23-253.Lyons Road and Boynton Beach Blvd Intersection Improvements)

MAP LEGEND

Area of Interest (AOIl)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

- Soil Map Unit Lines
o Soil Map Unit Points
Special Point Features

(] Blowout

= Borrow Pit

-1 Clay Spot

Closed Depression

L

Gravel Pit

Gravelly Spot
Landfill

Lava Flow
Marsh or swamp
Mine or Quarry

Miscellaneous Water

OO0 HE~0

Perennial Water

Rock Outcrop

g

Saline Spot

+

Sandy Spot

C
.
o e

Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
ﬁ Sodic Spot

= Spoil Area
ﬁ Stony Spot
i) Very Stony Spot
bl Wet Spot
A Other
P Special Line Features

Water Features
Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Palm Beach County Area, Florida
Version 21, Aug 22, 2024

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 10, 2022—May
1, 2023

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web SdipSurvey
National Cooperative Soil Survey

11/19/2024
Page 2 of 3




Soil Map—Palm Beach County Area, Florida

7111-23-253.Lyons Road and
Boynton Beach Blvd Intersection

Improvements
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
6 Basinger fine sand, 0 to 2 3.4 18.8%
percent slopes
25 Oldsmar sand, 0 to 2 percent 14.6 81.2%
slopes
Totals for Area of Interest 18.0 100.0%
usDA  Natural Resources Web Soil Survey 11/19/2024
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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TIERRA SOUTH FLORIDA

SUMMARY OF CORROSION TEST RESULTS

Geotechnical Services
Lyons Road and Boynton Beach Boulevard Intersection Improvements

Palm Beach County, Florida
Palm Beach County Project #2020110

TSFGeo Project No. 7111-23-253

. Resistivity Chlorides Sulfates Environmental Classification®
Boring Depth pH .
Number (ft) (FM 5-550) (ohm-cm) (ppm) (ppm) (Soil)
(FM 5-551) (FM 5-552) | (FM 5-553)
Steel Concrete
MA-1 6 - 8 7.7 14,000 75 20 Slightly Aggressive Slightly Aggressive

* As per FDOT Structures Design Guidelines, Table 1.3.2-1, Updated January, 2023
** Any reading represented as "0.0" is below the detection limit of 4.8 ppm

Structures Design Guidelines
1 - General Requirements

Topic No. 625-020-018

January 2023

Table 1.3.2-1 Criteria for Substructure Environmental Classifications
E Environmental ; Steel Concrete
Classification tad Units
Condition Water Soil Water | Soil
Extremely pH <6.0 <50
Aggressive Cl ppm > 2,000 > 2.000
(If any of these SO, ppm NA. > 1,500 | > 2,000
conditions exist) [ Resistivity | Ohm-cm < 1,000 <500
Slightty pH > 10 L
Aggressive cl ppm <500 < 500
(If all of these SO, ppm NA. <150 [ < 1,000
conditions exist) [ Resistivity | Ohm-cm > 5,000 > 3,000
Moderately  |This classification must be used at all sites not meeting requirements
Aggressive for either slightly aggressive or extremely aggressive environments.
[pH = acidity (Hog,oH"; potential of Hydrogen), Cl = chioride content, SO, = Sulfate content.
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Date: 11/08/24

Equivalent Soil Parameters

BORING: MA-1
EQUIVALENT SOIL PARAMETER ESTIMATION:
Depth (ft.) .
Soil Type - ot oty $@8) Yoo Yoreane (S
rom to

Sand 0.0 2.0 7.0 8.7 30.2 105.6 43.2
Sand 2.0 4.0 6.0 74 29.9 104.5 421
Sand 4.0 6.0 3.0 3.7 28.9 101.3 389
Sand 6.0 8.0 7.0 8.7 30.2 105.6 43.2
Sand 8.0 10.0 7.0 8.7 30.2 105.6 43.2
Sand 10.0 15.0 5.0 6.2 296 103.4 41.0
Sand 15.0 20.0 11.0 13.6 314 109.9 475
Sand 20.0 25.0 6.0 74 29.9 104.5 421
Sand 25.0 30.0 10.0 12.4 31.1 108.9 46.5

Drilled Shaft Safety N [ Yeftective Recommended

Depth - ft. (blows/ft) (deg.) (pcf) Design Type

10 7 30 42 Special Design

12 7 30 42 Special Design

14 7 30 42 Special Design

16 7 30 42 Special Design

18 8 30 43 Special Design

20 9 30 43 Special Design

25 8 30 43 Special Design

30 9 30 44 Special Design

Due to the potential of instability during construction and potential excessive settlements after
construction, foundations should not be tipped or embedded within 1D above very loose or very soft soil
zones (NAuto< 2) or organic soils.

For shafts adjacent to sloping ground, include the portion of the shaft with less than 2.5D soil cover (face-

of-shaft to face-of-slope) in the unsupported length, and design the portion of the shaft with more than
2.5D soil cover as though founded in level ground.
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	x24-019 TECHNICAL SPECS_LYONS RD_9-25-26.pdf
	01 14 00 - Work Restrictions
	1.1 THE SUMMARY
	A. WORK shall be scheduled, sequenced, and performed in a manner which minimizes disruption to the public and to the operation and maintenance of existing facilities along the pipeline alignment.
	B. The CONTRACTOR shall incorporate the construction and schedule constraints of this Section in preparing the construction schedules required.
	1.2 EXISTING UTILITIES
	A. The WORK shall be executed while the existing utilities remain in operation or by-pass. operation of existing pump stations, watermains, and drainage shall not be jeopardized, nor shall the volume of flow be reduced as a result of the execution of ...
	B. Unless indicated otherwise, temporary pumping, piping, power, lighting, controls, instrumentation, alarms, security devices, and safety devices shall be provided by the CONTRACTOR whenever its activity or interruption due to its activity affects th...
	C. The construction constraints in this section do not include every item affecting the completion of the work but are intended to describe the sequence of critical events necessary to minimize disruption to flows and to ensure compliance with all per...
	1.3 BYPASSING
	A. By-passing of untreated or partially treated sewage to surface waters or drainage courses is prohibited during construction.  In the event accidental bypassing is caused by the CONTRACTOR's operations, the OWNER shall immediately be entitled to emp...
	1.4 COMPLIANCE WITH NPDES PERMIT
	A. If applicable, the NPDES permit specifies the water quality limits that the plant must meet prior to discharging its effluent. A copy of the NPDES permit shall be available at the site by the CONTRACTOR if required.  In scheduling and performing th...
	B. The CONTRACTOR shall take necessary precautions to ensure that no damage occurs to the OWNER’S facilities, including piping, utilities, roads, and structures, that are to remain in operation and are not to be modified or replaced, in accordance wit...
	1.5 OUTAGE REQUESTS
	A. Modifications to existing facilities, the construction of new facilities, and the connection of new to existing facilities may require the temporary outage or bypass of existing facilities.  In such cases, the CONTRACTOR shall coordinate WORK with ...
	B. The outage plans shall be submitted to the OWNER for acceptance a minimum of 7 working days in advance of the time that such outages are required.  The outage plans shall be coordinated with the construction schedule and shall meet the restrictions...
	C. The CONTRACTOR shall not begin any alteration affecting existing facilities until specific written approval has been granted by the OWNER in each case.
	D. The OWNER shall be notified in writing at least 7 working days in advance of the required outage if the schedule for performing the WORK has changed or if revisions to the outage plan are required.  The CONTRACTOR shall provide written confirmation...
	1.6 TEMPORARY CONNECTIONS
	A. Making connections to existing facilities or other operations that interfere with the operation of the existing equipment shall be thoroughly planned in advance, and required equipment, materials, and labor shall be on hand at the time of undertaki...
	B. The cost of any temporary facilities and night, weekend, or holiday activity and overtime payments required during process interruptions shall be included in the WORK, where and when allowed by the owner.
	C. Temporary facilities and piping shall be located to minimize interference with CONTRACTOR's construction facilities and OWNER's operation and maintenance of the utility system.  Unless otherwise indicated, each temporary pipeline shall be of the sa...
	D. A plan showing the size and location of the temporary facilities and piping shall be submitted to the OWNER at the same time as the outage plan required under this Section.  Costs for design, provision, operation, and removal of temporary facilitie...
	1.7 CONSTRUCTION SEQUENCING
	A. Construction activities shall be scheduled and sequenced to ensure continuous operation of the existing utility system.  The CONTRACTOR's scheduling shall develop construction sequencing so that the WORK will not adversely impact the utility system...
	1. Safe working conditions for personnel shall be maintained during rehabilitation, modification, and demolition WORK. The foregoing includes at least proper trench excavation, the provision of temporary equipment guards, supports, warning signs, walk...

	2. Temporary facilities shall be constructed in accordance with applicable codes and regulations to operate safely and properly.
	3. Valves to be temporarily shut off during the WORK shall be approved by the owner.
	1.8 PERMITS
	A. No work shall commence before all necessary permits have been obtained.
	B. The CONTRACTOR shall keep himself fully informed of all local ordinances, state and federal laws and regulations, and interpretations of these laws, ordinances and regulations by a governmental body or agency, including but not limited to, the Flor...
	C. The CONTRACTOR shall abide by the conditions of permits and shall obtain proof of satisfaction of conditions from issuers of permits prior to acceptance of the WORK by the OWNER.
	1.9 OPERATION OF EXISTING SYSTEM PROHIBITED
	A. At no time shall the CONTRACTOR close off any lines or open valves or take any other action which would affect the operation of the existing system, except under direction of the OWNER.
	1.10 SEQUENCE AND SCHEDULE CONSTRAINTS
	A. General:  It is the CONTRACTOR's responsibility to coordinate and plan the construction activities to integrate each schedule constraint into performance of the overall WORK.
	B. The listing of sequence and schedule constraints below does not mean that every constraint or special condition has been identified. The list does not substitute for the CONTRACTOR's coordination and planning for completion of the WORK within the C...
	C. The following constraints affect the construction sequence and schedule. These constraints must be accommodated to minimize or prevent service interruptions, which must be considered in the construction sequence and schedule.
	1. Schools’ normal operations (including School Bus Routes within/adjacent to Project Area)
	2. Church normal operations
	3. Crop Harvesting Season.
	4. Access to Hospitals and Fire Stations
	5. Public Transportation
	6. Solid Waste Collection
	1.11 PRODUCTS (NOT USED)

	01 33 00 - Submittal Procedures
	1.1 THE SUMMARY
	A. Submit to the Owner, shop drawings, project data, samples and miscellaneous work-related submittals required by the Specification Sections. Individual submittal requirements are specified in applicable sections of these Contract Documents.
	B. The Owner's review is for general conformance with the design concept and the Contract Documents.
	C. Miscellaneous submittals related directly to the Work (non-administrative) include warranties, guarantees, maintenance agreements, workmanship bonds, project photographs, survey data and reports, physical records, statements of applicability, quali...
	D. Within 14 Days after the date of commencement as stated in the Notice to Proceed, submit the following items for review:
	1. Submittal Schedule

	a. Submit a preliminary schedule of Shop Drawings, Samples, and proposed Substitutes ("or equal") submittals listed in the Bid.
	b. Base the schedule of submittals on CONTRACTOR's priority, planned construction sequence and schedule, long-lead items, and size of submittal package.
	c. Allow time for resubmittals.
	2. Submit a list of permits and licenses the CONTRACTOR shall obtain, indicating the agency required to grant the permit and the expected date of submittal for the permit and required date for receipt of the permit.

	E.  Related Sections:
	1. Section 01 31 13 – Project Coordination
	2. Section 01 45 00 – Quality Control
	3. Section 01 77 00 – Closeout Procedures
	4. Section 01 78 23 – Operation and Maintenance Data

	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 01 11 00 – Summary of Work
	B. Section 01 29 73 – Schedule of Values
	C. Section 01 32 16 – Construction Progress Schedule
	D. Section 01 33 23 – Shop Drawings, Product Data, and Samples
	E. Section 01 52 00 – Construction Facilities
	F. Section 01 60 00 – Products Requirements
	G. Palm Beach County Water Utility District (PBCWUD) – Engineering Services Division – Approved Materials List (Latest Revision).
	H. Florida Department of Transportation (FDOT) – Standard Specifications for Road and Bridge Construction
	1.3 PRECONSTRUCTION CONFERENCE SUBMITTALS
	A. At the preconstruction conference per Section 01 31 13 – Project Coordination, submit the following items to the ENGINEER for review:
	1. CONTRACTOR’s organizational chart as it relates to this Project;
	2. List of Subcontractors and Suppliers;
	3. CONTRACTOR’s safety program, including the designated safety representative, requirement for personal protective equipment and safety protocols;
	4. A 30-Day plan of operation and a project overview bar chart in accordance with Section 01 32 16 – Construction Progress Schedule;
	5. Status of building permits and crossing permits and a list of permits and licenses the CONTRACTOR shall obtain, indicating the agency required to grant the permit, the expected date of submittal for the permit, and required date for receipt of the ...
	6. Requirements for surveying or establishing controls;
	7. Status of Storm Water Pollution Prevention Plans, if required;
	8. Preliminary submittal schedule per Section 01 33 00 – Submittal Procedures;
	9. Preliminary Schedule of Values and anticipated schedule of payments per Section 01 20 00 – Price and Payment Procedures;
	10. Letter indicating the agents of authority for the CONTRACTOR and the limit of that authority with respect to the execution of legal documents, contract modifications and payment requests, if required
	11. Major equipment deliveries and priorities;
	12. Locations, site access and related facilities of the field office required under Section 01 52 00 – Construction Facilities

	1.4 CONTRACTOR’S RESPONSIBILITIES
	A. Review documents, shop drawings, product data and samples prior to submission. Make certifications as required by the Contract Documents and as indicated on OWNER provided forms.
	B. Determine and verify:
	1. Field measurements.
	2. Field construction criteria.
	3. Catalog numbers and similar data.
	4. Conformance with the Specifications.

	C. Coordinate each submittal with requirements of the Work and of the Contract Documents.
	D. Notify the Owner in writing, at the time of submission, of any deviations in the submittals from the requirements of the Contract Documents.
	E. Begin no fabrication or work requiring approved submittals until return of submittals by the Owner.
	F. Provide a Schedule of Submittals to list the documents that are to be submitted, the dates on which submittals are to be sent to the OWNER for review and proposed dates that submittals must be returned to comply with the project schedule. Use the f...
	G. Incorporate the dates for processing submittals into the Progress Schedule required by Section 01 32 16 – Construction Progress Schedule.
	1. Provide submittals in accordance with the schedule so construction of the Project is not delayed.
	2. Allow a reasonable time for the review of submittals when preparing the Progress Schedule. Assume a 14 day review cycle for each submittal unless a longer period of time is indicated in the Contract Documents or agreed to by OWNER and CONTRACTOR.
	3. Schedule submittal to provide all information for interrelated Work at one time.
	4. Allow adequate time for processing submittals so construction of the Project is not delayed.

	1.5 SHOP DRAWINGS
	A. Wherever called for in the Contract Documents or where required by the OWNER, furnish four copies of Shop Drawings or where required by the CONTRACTOR, furnish three copies of Shop Drawings.
	B. Shop Drawings may include detail design calculations, shop-prepared drawings, fabrication and installation drawings, erection drawings, lists, graphs, catalog sheets, data sheets, and similar items.
	C. Whenever the CONTRACTOR is required to submit design calculations as part of a submittal, such calculations shall bear the signature and seal of an ENGINEER registered in Florida and in the appropriate branch, unless otherwise indicated.
	D. Drawings shall be presented in a clear and thorough manner.
	1. Details shall be identified by reference to sheet and detail and schedule as shown on the Contract Documents.

	E. Designate in the construction schedule, or in a separate coordinating schedule, the dates for submission and the dates that reviewed shop drawings, product data and samples are needed.
	F. Transmittal Form
	1. Shop Drawing submittals shall be accompanied by the ENGINEER's standard submittal transmittal form, a reproducible copy of which is available from the ENGINEER.
	2. A submittal without the form, or where applicable items on the form have not been completed, will be returned for resubmittal.
	G. Organization
	1. Use a single submittal transmittal form for each technical specification Section or item or class of material or equipment for which a submittal is required.
	2. A single submittal covering multiple Sections will not be accepted, unless the primary specification references other Sections for components: For example, if a pump Section references other Sections for the motor, shop-applied protective coating, ...
	3. On the transmittal form, index the components of the submittal and insert tabs in the submittal to match the components.
	4. Relate the submittal components to specification paragraph and subparagraph, Drawing number, detail number, schedule title, room number, or building name, as applicable.
	5. Unless otherwise indicated, match terminology and equipment names and numbers used in the submittals with those used in the Contract Documents.
	H. Format
	1. Minimum sheet size shall be 8-1/2 inches by 11 inches, and maximum sheet size shall be 24 inches by 36 inches.
	2. Number every page in a submittal in sequence.
	3. Collate and staple or bind, as appropriate, each copy of a submittal; the ENGINEER will not collate sheets or copies.
	4. Where product data from a manufacturer is submitted, clearly mark which model is proposed, with complete pertinent data capacities, dimensions, clearances, diagrams, controls, connections, anchorage, and supports.
	5. Present a sufficient level of detail for assessment of compliance with the Contract Documents.
	6. Numbering
	a. Assign to each submittal a unique number.
	b. Number the submittals sequentially, with the submittal numbers clearly noted on the transmittal.
	c. Assign original submittals a numeric submittal number followed by a letter of the alphabet in order to distinguish between the original submittal and each resubmittal: For example, if submittal "25-A" requires a resubmittal, the first resubmittal w...
	I. Disorganized submittals that do not meet the requirements of the Contract Documents will be returned without review.
	J. ENGINEER's Review
	1. Except as otherwise indicated, the ENGINEER will return prints of each submittal to the CONTRACTOR with comments noted thereon, within 15 Days following receipt by the ENGINEER.
	2. It is considered reasonable that the CONTRACTOR shall make a complete and acceptable submittal to the ENGINEER by the first resubmittal on an item.
	3. The OWNER reserves the right to withhold monies due to the CONTRACTOR to cover additional costs of the ENGINEER's review beyond the first resubmittal.
	4. The ENGINEER'S maximum review period for each submittal or resubmittal will be 30 Days; thus, for a submittal that requires 2 resubmittals before it is complete, the maximum review period could be 60 Days.
	K. If a submittal is returned to the CONTRACTOR marked "NO EXCEPTIONS TAKEN," formal revision and resubmission will not be required.
	L. If a submittal is returned marked "MAKE CORRECTIONS NOTED," the CONTRACTOR shall make the corrections on the submittal, but formal revision and resubmission will not be required.
	M. Resubmittals
	1. If a submittal is returned marked "AMEND-RESUBMIT," the CONTRACTOR shall revise the submittal and resubmit the required number of copies.
	2. Resubmittal of portions of multi-page or multi-drawing submittals will not be accepted: For example, if a Shop Drawing submittal consisting of 10 drawings contains one drawing noted as "AMEND-RESUBMIT," the submittal as a whole is deemed "AMEND-RES...
	3. Every change from a submittal to a resubmittal or from a resubmittal to a subsequent resubmittal shall be identified and flagged on the resubmittal.
	4. Make any corrections or changes in the submittals noted by the Owner or the Engineer and resubmit unless otherwise noted.
	5. Shop Drawings, Project Data and Product Data:
	a. Revise initial drawings or data, and resubmit as specified for the initial submittal.
	b. Indicate any changes which are made other than those requested by the Engineer.
	6. The Owner will review one (1) re-submittal for each shop drawing or product data. All costs of reviewing additional re-submittals shall be at the Contractor's expense and shall be reflected in the final Change Order.
	7. Samples:  Submit new samples as required for initial submittal.

	N. Rejected Submittals
	1. If a submittal is returned marked "REJECTED-RESUBMIT," it shall mean either that the proposed material or product does not satisfy the specification, the submittal is so incomplete that it cannot be reviewed, or is a substitution request not submit...
	2. In the first 2 cases, the CONTRACTOR shall prepare a new submittal and shall submit the required number of copies.
	3. In the latter case, the CONTRACTOR shall submit the substitution request according to the requirements of Section 01 25 13 – Product Substitution Procedures.
	4. The resubmittal of rejected portions of a previous submittal will not be accepted.

	O. The fabrication of an item may commence only after the ENGINEER has reviewed the pertinent submittals and returned copies to the CONTRACTOR marked either "NO EXCEPTIONS TAKEN" or "MAKE CORRECTIONS NOTED."
	P. Corrections indicated on submittals shall be considered as changes necessary to meet the requirements of the Contract Documents and shall not be taken as changes to the contract requirements.
	Q. Review by CONTRACTOR
	1. Submittals shall be carefully reviewed by an authorized representative of the CONTRACTOR prior to submission to the ENGINEER.
	2. Each submittal shall be dated and signed by the CONTRACTOR as being correct and in strict conformance with the Contract Documents.
	3. In the case of Shop Drawings, each sheet shall be so dated and signed.
	4. Any deviations from the Contract Documents shall be noted on the transmittal sheet.
	5. The ENGINEER will only review submittals that have been so verified by the CONTRACTOR.
	6. Non-verified submittals will be returned to the CONTRACTOR without action taken by the ENGINEER, and any delays caused thereby shall be the total responsibility of the CONTRACTOR.
	R. Conformance
	1. Corrections or comments made on the CONTRACTOR's Shop Drawings during review shall not relieve the CONTRACTOR from compliance with Contract Drawings and Specifications.
	2. A lack of comments made on the CONTRACTOR’s Shop Drawings during review shall not relieve the CONTRACTOR from compliance with Contract Drawings and Specifications.
	3. Review is for conformance to the design concept and general compliance with the Contract Documents only.
	4. The CONTRACTOR shall be responsible for confirming and correlating quantities and dimensions, fabrication processes and techniques, coordinating WORK with the trades, and satisfactory and safe performance of the WORK.
	S. Selection
	1. Unless otherwise indicated, the ENGINEER will select colors and textures from the manufacturer's standard colors and standard materials, products, or equipment lines.
	1.6 WARRANTIES
	A. Refer to individual sections of these Specifications for specific general requirements on the submittal of warranties, guarantees, product/workmanship bonds, and maintenance agreements which are uniquely prepared and executed for the project.
	1.7 AS-BUILT DRAWINGS
	A. On-Site Drawings Set
	1. Maintain one set of Drawings at the Site for the preparation of as-built drawings.  Label each document “PROJECT RECORD” in neat large printed letters.
	2. On this set, mark every project condition, location, configuration, and any other change or deviation which may differ from the Contract Drawings at the time of award, including buried or concealed construction and utility features that are reveale...
	3. Give special attention to recording the horizontal and vertical location of buried utilities that differ from the locations indicated, or that were not indicated on the Contract Drawings.
	4. Supplement the as-built drawings by any detailed sketches as necessary or as directed, in order to fully indicate the WORK as actually constructed.
	5. The as-built drawings are the CONTRACTOR's representation of as-built conditions, shall include revisions made by addenda and change orders, and shall be maintained up-to-date during the progress of the WORK.
	6. Use red ink for alterations and notes.
	7. Notes shall identify relevant Change Orders by number and date.
	B. Submittal
	1. Submit paper copies of the as-built drawings on the 20th Day of every third month after the month in which the Notice to Proceed is given, as well as at completion of the WORK.
	2. Failure to submit complete as-built drawings on or before the 20th Day will enact the liquidated damages clause for interim record drawing submittals described in Article 3 of the Agreement.
	C. Unacceptable Drawings
	1. Disorganized or incomplete as-built drawings will not be accepted.
	2. The CONTRACTOR shall revise them and resubmit within 10 Days.
	D. In the case of those drawings that depict the detail requirement for equipment to be assembled and wired in the factory, such as motor control centers and the like, update the as-built drawings by indicating those portions which are superseded by C...
	E. As-built drawings shall be accessible to the ENGINEER during the construction period.
	1.8 Record Drawings
	A. Final payment will not be acted upon until the record drawings have been completed and delivered to the ENGINEER.
	B. Upon substantial completion of the WORK and prior to final acceptance, the CONTRACTOR shall finalize and deliver a complete set of record drawings to the ENGINEER for transmittal to the OWNER, conforming to the construction records of the CONTRACTO...
	C. Legibly mark drawings to record actual construction
	1. Provide horizontal location of pipes any time the pipe passes a permanent surface reference point. Permanent reference points are as defined herein.  Any deviations from the alignment shown on the Contract Drawings must be noted.
	2. Provide vertical locations at 100-foot intervals.  Vertical location will be depth of cover or pipe elevation, whichever is called for on the drawings.
	3. All fittings, including sleeves, valves, and services are to be located by two measurements to permanent surface reference points.
	4. Permanent surface reference points are manholes, catch basins, power poles, concrete sidewalk, or concrete curbs.  Edge of pavement and road intersections may not be used without the ENGINEER's approval.
	5. Field changes of dimension and detail.

	D. Legibly mark each Section of the Specifications and Addenda to record:
	1. Manufacturer, trade name, catalog number, and supplier of each item actually installed.
	2. Changes made by Field Order, Change Order, or Work Directive.

	E. Record drawings for pipelines shall address the following:
	1. The as-built data on submitted plan sheets (line work, numerical data) must be easily legible, accurate and comply with PBCWUD standards (increase the font size and/or use different font style to improve legibility).  Separate water and wastewater ...
	2. The Contract Drawings shall be used for as-built presentation.
	3. Identify street names, addresses, subdivision, homeowner’s association contact for each well site.
	4. Existing utility easements shall be identified on record drawings with ORB/Page, Plat Book/Page.
	5. Complete title block with current file name (including f/k/a, a/k/a, plat name, etc.).  Label drawings “Record Drawings” or “as-builts” and show appropriate entries in the revision block.
	6. New main valves must be numbered on the appropriate plan sheets.
	7. Horizontal as-built data (stations, offsets, distances between fittings, manholes, pull boxes) are to be rounded off to the nearest foot.  Elevation data shall be shown to the hundredth of a foot (top of manhole, inverts), or to the tenth of foot f...
	8. As-built data must include stations and offsets and top of pipe elevations for all fittings, valves, hydrants, pipe conflicts, and pipe at 100-foot intervals.  Horizontal pipe separation at 100-foot intervals is required for parallel piping systems...
	9. Completed equipment information, OWNER equipment data sheets included in Attachment A to this Specification Section, and all data lists must be submitted as part of the record drawing review.
	10. Completed operation and maintenance manuals must be submitted with final record drawings.
	11. A final survey as prepared and sealed by a Professional Land Surveyor registered in the State of Florida. Survey results shall include the longitude and latitude of each new well site, vertical elevation of the top of the outer casing, top of well...
	12. The CONTRACTOR shall submit record as-built information for each new well and each existing well modified under the Contract.  Information to be provided shall include but not be limited to the following: depth and size of each casing, total depth...

	F. Computer generated as-built drawings shall be submitted.  Data in tabular form will not be accepted. Initially two (2) signed and sealed paper prints are to be submitted for review. Following review by the ENGINEER and OWNER, any comments are to be...
	1. All proposed data must be crossed out and the computer generated as-built data must be easy to be identified as such, using different font (larger size, thickness, pitch, etc.). Record data identifiers must be added to the legend and shown on each ...
	2. Manufacturers of equipment including but not limited to valves, hydrants, pumps, motors, control panels, backflow preventors, generators, engines, and meters shall be listed on at least one page of the record drawings.
	a. List of manholes, valves, and hydrants on forms and CD/DVD, as specified by the OWNER. The listing shall match the data shown on record drawings.  Sample forms to be completed by the CONTRACTOR are included in Attachment A to this Specification Sec...
	b. Data on CD/DVD shall be in Microsoft Excel format.
	3. The electronic drawing files must be AutoCAD format or compatible (DWG file or DXF file) submitted on compact disc or DVD (CD/DVD).  All fonts and line types shall be from the standard AutoCAD library or be AutoCAD compatible.  Reference files and ...

	G. Information submitted by the CONTRACTOR will be assumed to be correct, and the CONTRACTOR shall be responsible for the accuracy of such information.
	1.9 QUALITY CONTROL (QC) SUBMITTALS
	A. Quality control submittals are defined as those required by the Specifications to present documentary evidence to the ENGINEER that the CONTRACTOR has satisfied certain requirements of the Contract Documents.
	B. Unless otherwise indicated, QC submittals shall be submitted:
	1. Before delivery and unloading, for the following types of submittals:
	a. Manufacturers' installation instructions
	b. Manufacturers' and Installers' experience qualifications
	c. Ready mix concrete delivery tickets
	d. Design calculations
	e. Affidavits and manufacturers' certification of compliance with indicated product requirements
	f. Laboratory analysis results
	g. Factory test reports
	2. Within 30 Days of the event documented for the following types of submittals:
	a. Manufacturers' field representative certification of proper installation
	b. Field measurement
	c. Field test reports
	d. Receipt of permit
	e. Receipt of regulatory approval
	C. The ENGINEER will record the date that a QC submittal was received and review it for compliance with submittal requirements, but the review procedures above for Shop Drawings and samples will not apply.
	1.10 INFORMATIONAL SUBMITTALS
	A. Informational submittals formalize the flow of information between the CONTRACTOR and the ENGINEER.
	B. Paper and/or electronic forms, if applicable, shall be obtained from the ENGINEER for such purpose.

	01 72 00 - Project Record Drawings
	SECTION 01 72 00 - PROJECT RECORD DRAWINGS
	PART 1 - GENERAL

	1.1 THE REQUIREMENT
	1.2 RELATED REQUIREMENTS
	1.3 MARKING DEVICES
	1.4 RECORDING
	1.5 SUBMITTAL
	PART 2 – PRODUCTS   - Not Used

	END OF SECTION
	ATTACHMENT A  - OWNER’S EQUIPMENT DATA SUBMITTAL REQUIREMENT

	GENERAL INFORMATION
	DESCRIPTION INFORMATION
	REQUIRED INFORMATION
	ELECTRICAL AND CONTROL PANELS:
	EMERGENCY EQUIPMENT:
	GENERATORS:
	INSTRUMENTATION:
	PUMPS:
	Submersible, Sump, etc.
	TELEMETRY:
	VALVES:
	WELLS:

	01 73 29 - Cutting and Patching
	1.1 THE SUMMARY
	A. Section Includes:
	1. CONTRACTOR shall be responsible for all cutting, backfill, base replacement, asphalt replacement, milling required to complete the Work. The Contract Plans list cutting and patching of driveways and roadways. The CONTRACTOR shall maintain traffic a...

	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 76 10 – Protection of Existing Facilities
	3. Section 31 23 33 – Trenching and Backfilling

	1.2 PERFORMANCE REQUIREMENTS
	A. Execute cutting and demolition by methods that will prevent damage to other Work and will provide proper surfaces to receive installation of repairs.
	B. Perform excavation and backfill by methods that will prevent settlement or damage to other Work.
	C. Execute fittings and adjustment of products to provide a finished installation to comply with specified products, functions, tolerances and finishes.
	D. Minimize disruption of vehicular and pedestrian traffic during cutting and patching.  If a property has multiple entrances close only one entrance at a time.
	E. Restoration of Pavement:
	1. General: All paved areas including asphaltic concrete berms cut or damaged during construction shall be replaced with similar materials of equal thickness to match the existing adjacent undisturbed areas, except where specific resurfacing requireme...
	2. Temporary Resurfacing: Wherever permanent resurfacing is not possible immediately after completing the work, the CONTRACTOR shall place temporary surfacing promptly after backfilling and shall maintain such surfacing until final restoration of impr...
	3. Permanent Resurfacing: In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or damaged po...
	4. Restoration of Sidewalks or Private Driveways: Wherever sidewalks or private roads have been removed for purposes of construction, the CONTRACTOR shall place suitable temporary sidewalks or roadways promptly after backfilling and shall maintain the...

	2.1 MATERIALS
	A. Comply with specifications and standards for each product involved.
	3.1 INSPECTION
	A. Inspect existing conditions of the Project, including elements subject to damage or to movement during cutting and patching.
	B. After uncovering the Work, inspect conditions affecting installation of products or performance of the Work.
	C. Report unsatisfactory or questionable conditions to the ENGINEER in writing; do not proceed with the Work until the ENGINEER has provided further instructions.
	3.2 PREPARATION
	A. Provide adequate temporary support as necessary to assure structural integrity of affected portions of the Work.
	B. Provide devices and methods to protect other portions of the Work from damage.
	C. Provide protection from elements for that portion of the Project which may be exposed by cutting and patching work, and maintain excavations free from water.

	01 74 30 - Pressure Pipe Testing and Dis
	1.1 THE SUMMARY
	A. The CONTRACTOR shall test potable water/wastewater and disinfect potable water pipelines and appurtenant piping, in accordance with the Contract Documents.
	B. The CONTRACTOR shall be responsible for obtaining permits for discharging excess testing water/wastewater and disinfection water and dechlorination of such water if required to satisfy permit limits.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. Furnish:
	1. A testing plan and schedule, including method for water conveyance, control, disposal, and disinfection shall be submitted in writing for approval.
	2. Name of certified bacteriological testing laboratory.
	3. Resume of experienced technician, if liquid chlorine is proposed.
	2.1 MATERIAL REQUIREMENTS
	A. All test equipment, chemicals for chlorination, temporary valves, bulkheads, and other water control equipment, and choice of disinfectant shall be as determined by the CONTRACTOR. No materials shall be used which would be injurious to the WORK for...
	B. Chlorine for disinfection may be in the form of liquid chlorine, sodium hypochlorite solution, or calcium hypochlorite granules or tablets.
	1. Liquid chlorine shall be in accordance with the requirements of ANSI/AWWA B301 -Liquid Chlorine, and shall be used only when each of the following conditions are satisfied:
	a. Appropriate gas flow chlorinators and ejectors are used.
	b. An experienced technician directly supervises.
	c. Appropriate safety practices are observed.
	2. Sodium and calcium hypochlorite shall be in accordance with ANSI/AWWA B300 -Hypochlorites.
	C. Dechlorination agents may be sodium bisulfate, sodium sulfite, or sodium thiosulfate.
	3.1 GENERAL
	A. Water for testing and disinfecting water pipelines will be furnished by the OWNER; however, the CONTRACTOR shall convey the water from the OWNER-designated source to the points of use.
	B. All pressure pipelines shall be tested; those for potable water shall be disinfected.  All chlorinating and testing operations shall be performed in the presence of the ENGINEER.
	C. Disposal of flushing water and water containing chlorine shall be by methods acceptable to the ENGINEER.
	D. Disinfection operations shall be scheduled as late as possible during the Contract Time to maximize the degree of sterility of the facilities at the time the WORK is accepted by the OWNER. Bacteriological testing shall be performed by a certified t...
	3.2 HYDROSTATIC TESTING OF PIPELINES
	A. Pipeline 30-inches diameter and larger shall be visually inspected that all debris has been removed prior to flushing.
	B. Prior to hydrostatic testing, pipelines shall be flushed or blown out as appropriate.  The CONTRACTOR shall test pipelines in sections.  Sections to be tested shall be defined by isolation valves in the pipeline.  Where such valves are not present,...
	C. The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at which the air can be released through the release valves at a reasonable velocity.  The air within the pipeline shall be allowed to escape completely.  The...
	D. The hydrostatic test shall consist of holding the indicated test pressure on the pipeline segment for a period of 2 hours for DIP and PVC or 3 hours for HDPE. The test pressure for yard piping shall be measured at the lowest point of the pipeline s...
	E. The maximum allowable leakage for distribution and transmission pipelines shall be The maximum quantity of make-up water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50...
	3.3 DISINFECTING PIPELINES
	A. General:  Potable water pipelines except those appurtenant to hydraulic structures shall be disinfected in accordance with the requirements of ANSI/AWWA C651 - Disinfecting Water Mains, using the Continuous-Feed Method as modified herein.
	B. Chlorination:  A chlorine-water mixture shall be uniformly introduced into the pipeline by means of a solution-feed chlorinating device.  The chlorine solution shall be introduced at one end of the pipeline through a tap in such a manner that as th...
	C. Retention Period:  Chlorinated water shall be retained in the pipeline for at least 24 hours.  After the chlorine-treated water has been retained for the required time, the free chlorine residual at the pipeline extremities and at other representat...
	D. Chlorinating Valves:  During the process of chlorinating the pipelines, valves and other appurtenances shall be operated from closed to full open to closed while the pipeline is filled with the heavily-chlorinated water.
	E. Sampling Ports:  The CONTRACTOR shall provide sampling ports along the pipeline as defined on AWWA C651.  Taps may be made at manways and air valves to help facilitate the spacing requirement.
	F. Final Flushing:  After the applicable retention period, the heavily chlorinated water shall be flushed from the pipeline until chlorine measurements show that the concentration in the water leaving the pipeline is no higher than that generally prev...
	G. Bacteriological Testing: After final flushing and before the pipeline is placed in service, a sample, or samples shall be collected from the end of the line, and shall be tested for bacteriological quality in accordance with the requirements of the...
	3.4 CONNECTIONS TO EXISTING SYSTEM
	A. Where connections are to be made to an existing potable water system, the interior surfaces of all pipe and fittings used in making the connections shall be swabbed or sprayed with a one percent hypochlorite solution before installation. Thorough f...

	01 76 10 - Protection of Existing Faci
	1.1 THE SUMMARY
	A. The CONTRACTOR shall protect all existing utilities and improvements not designated for removal and shall restore damaged or temporarily relocated utilities and improvements to a condition equal to or better than prior to such damage or temporary r...
	B. The CONTRACTOR shall verify the exact locations and depths of all existing utilities, and the CONTRACTOR shall make exploratory excavations of all utilities that may interfere with the WORK.
	C. All such exploratory excavations shall be performed as soon as practicable after award of the Contract and a sufficient time in advance of construction to avoid possible delays to the CONTRACTOR’s WORK.
	D. When such exploratory excavations show the utility location as shown on the Drawings to be in error, the CONTRACTOR shall notify the ENGINEER.
	E. The number of exploratory excavations required shall be that number which is sufficient to determine the alignment and grade of the utility.
	F. Related Sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 14 00 – Work Restrictions
	3. Section 01 73 29 – Cutting and Patching

	1.2 RIGHTS-OF-WAY
	A. The CONTRACTOR shall not do any WORK that would affect any oil, gas, sewer, or water pipeline; any telephone, communications cable conduits, or electric transmission line; any fence; or any other structure, nor shall the CONTRACTOR enter upon the r...
	B. After authority has been obtained, the CONTRACTOR shall give said party due notice of its intention to begin work, if required by said party, and shall remove, shore, support, or otherwise protect such pipeline, transmission line, ditch, fence, or ...
	C. When two or more contracts are being executed at one time on the same or adjacent land in such manner that work on one Contract may interfere with that on another, the OWNER shall determine the sequence and order of the WORK.
	D. When the limits of one Contract are the necessary or convenient means of access for the execution of another Contract, such access or any other reasonable privilege may be granted by the OWNER to the CONTRACTOR to the extent, amount, in the manner,...
	E. No such decision as to the method or time of conducting the WORK or the use of territory shall be made the basis of any claim for the delay or damage, except as provided for temporary suspension of the WORK.
	1.3 PROTECTION OF STREET OR ROADWAY MARKERS
	A. The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey markers or other existing street or roadway markers without proper authorization.
	B. No pavement breaking or excavation shall be started until all survey or other permanent marker points that will be disturbed by the construction operations have been properly referenced.
	C. All survey markers or points disturbed by the CONTRACTOR shall be accurately restored after all street or roadway re-surfacing has been completed.
	1.4 RESTORATION OF PAVEMENT
	A. Restoration of pavement (temporary and permanent resurfacing and sidewalks or private drives) shall be done in accordance with Section – 01 73 29 Cutting and Patching.
	1.5 EXISTING UTILITIES AND IMPROVEMENTS
	A. General
	1. The CONTRACTOR shall protect underground utilities and other improvements which may be impaired during construction operations, regardless of whether or not the Utilities are indicated on the Drawings.
	2. It shall be the CONTRACTOR’s responsibility to ascertain the actual location of all existing utilities and other improvements that will be encountered in its construction operations, and to see that such utilities or other improvements are adequate...
	3. The CONTRACTOR shall take all possible precautions for the protection of unforeseen utility lines to provide for uninterrupted service and to provide such special protection as may be deemed necessary.
	4. Except where the Drawings indicate Utilities have been field located during design or certain Utility locations shall be exposed as part of the WORK, the CONTRACTOR shall be responsible for exploratory excavations as it deems necessary to determine...
	5. CONTRACTOR shall pothole all conflicts within the first 30 days of the Contract to avoid delays while installing the pipelines.

	B. Utilities to be Moved:
	1. In case it may be necessary to move the property of any public utility or franchise holder, such utility company or franchise holder will, upon request of the CONTRACTOR, be notified by the OWNER to move such property within a specified reasonable ...
	2. When utility lines that are to be removed are encountered within the area of operations, the CONTRACTOR shall notify the ENGINEER a sufficient time in advance for the necessary measures to be taken to prevent interruption of service.

	C. Temporary Removal and/or Relocation:
	1. Where the proper completion of the WORK requires the temporary removal, permanent removal, and/or relocation of an existing utility or other improvement which is indicated, the CONTRACTOR shall remove and, without unnecessary delay, temporarily rep...
	2. In all cases of such temporary removal or relocation, restoration to the former location shall be accomplished by the CONTRACTOR in a manner that will restore or replace the utility or improvement as nearly as possible to its former locations and t...

	D. Owner’s Right of Access:
	1. The right is reserved to the OWNER and to the owners of public utilities and franchises to enter at any time upon any public street, alley, right-of-way, or easement for the purpose of making changes in their property made necessary by the WORK of ...

	E. Underground Utilities Indicated:
	1. Existing utility lines that are indicated or the locations of which are made known to the CONTRACTOR prior to excavation and that are to be retained, and all utility lines that are constructed during excavation operations shall be protected from da...

	F. Underground Utilities Not Indicated:
	1. In the event that the CONTRACTOR damages existing Utility lines that are not indicated or the locations of which are not made known to the CONTRACTOR prior to excavation, a verbal report of such damage shall be made immediately to the damaged Utili...
	2. If directed by the ENGINEER, repairs shall be made by the CONTRACTOR under the provisions for changes and extra work contained in the General Conditions.

	G. All costs of locating, repairing damage not due to failure of the CONTRACTOR to exercise reasonable care, and removing or relocating such utility facilities not shown on the Contract Documents with reasonable accuracy, and for equipment on the proj...
	H. All repairs to a damaged utility or improvement are subject to inspection and approval by an authorized representative of the utility or improvement owner being concealed by backfill or other work.
	1. All oil and gasoline pipelines, power, and telephone or the communication cable ducts, gas mains, water mains, irrigation lines, sewer lines, storm drainage, poles, and overhead power and communication wires and cables encountered along the line of...
	2. The CONTRACTOR shall be responsible for and shall repair all damage due to its operations, and the provisions of this Section shall not be abated even in the event such damage occurs after backfilling or is not discovered until after completion of ...

	1.6 TREES WITHIN ROAD RIGHT-OF-WAY AND PROJECT LIMITS
	A. General:
	1. The CONTRACTOR shall exercise all necessary precautions so as not to damage or destroy any trees or shrubs, including those lying within street right-of-way and project limits, and shall not trim or remove any trees unless such trees have been appr...
	2. All existing trees and shrubs which are damaged during construction shall be trimmed or replaced by the CONTRACTOR or a certified tree company under permit from the jurisdictional agency and/or OWNER.
	3. Tree trimming and replacement shall be accomplished in accordance with the following paragraphs.

	B. Trimming:
	1. Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; clean cuts shall be made close to the trunk or large branch.
	2. Spikes shall not be used for climbing live trees.
	3. Cuts over 1 1/2 inches in diameter shall be coated with a tree paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal tar, creosote, or other material injurious to the life of the tree.

	C. Replacement:
	1. The CONTRACTOR shall immediately notify the jurisdictional agency/or OWNER if any tree is damaged by the CONTRACTOR’s operations.
	2. If, in the opinion of said agency or the OWNER, the damage is such that replacement is necessary, the CONTRACTOR shall replace the tree at its own expense.
	3. The tree shall be of a like size and variety as the tree damaged, or, if of a smaller size, the CONTRACTOR shall pay to the OWNER of said tree a compensatory payment acceptable to the tree owner, subject to the approval of the jurisdictional agency...
	4. The size of the trees shall be not less than 1-inch diameter, nor less than six feet (6’) in height.

	1.7 NOTIFICATION BY THE CONTRACTOR
	A. Prior to any excavation in the vicinity of any existing underground facilities, including all water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, communications, or television cables; all traffic signa...
	B. The CONTRACTOR shall also notify “SUNSHINE UNDERGROUND UTILITIES NOTIFICATION CENTER” at 1-800-432-4770 at lease three (3) days, but not more than ten (10) days prior to such excavation.

	02 00 00 - Existing Conditions
	1.1 General
	A. The plans depict the approximate locations of existing subsurface utilities.
	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling

	3.1 CONSTRUCTION
	A. Notify the owners of utilities at least 48 hours in advance of conducting construction near these existing utilities.
	B. Locate cables, ducts, conduits, pipelines, casings, etc., in advance of the proposed construction in cooperation with the owners of such utilities.
	C. Notify the ENGINEER of any substantial changes in the vertical or horizontal orientation of existing utilities that would require a deviation in the Contract Documents.
	D. Repair all damage done to existing utilities at no additional expense to the OWNER of the project, or the owner of the utility.
	4.1 Obstacles encountered not shown on the Drawings which may cause a revision to final grades may be considered grounds for compensation to the CONTRACTOR on a force account (equipment rental) basis for the time expended to re-perform any WORK necess...

	02 41 13.23 - Utility Line Removal
	1.1 THE REQUIREMENT
	A. Removal or abandonment of existing utilities and underground structures shall include, but not necessarily be limited to, the removal, salvage, demolition in place, abandonment, or other disposition of existing utilities, underground structures, or...
	B. This Section includes abandonment in place of existing sewers, junction structures, manholes, service lines, and force mains. It also includes water lines, fire hydrants, valves and valve boxes. Abandonment using flowable fill will be at the direct...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. The following standards are referenced in this specification:
	1. ASTM C 150 - Standard Specification for Portland Cement
	2. ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete
	3. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	4. ASTM C 937 - Standard Specification for Grout Fluidifier for Preplaced-Aggregate Concrete
	5. ASTM C 940 - Standard Test Method for Expansion and Bleeding of Freshly Mixed Grouts for Preplaced-Aggregate Concrete in the Laboratory
	6. ASTM C 1017 - Standard Specification for Chemical Admixtures for Use in Producing Flowing Concrete
	7. ASTM C 1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	B. The following sections are referenced in this specification:
	1. Section 01 33 00 - Submittal Procedures
	2. Section 31 23 33 – Trenching and Backfilling
	3. Section 32 16 00 – Curbs and  Gutters
	4. Section 32 16 23 – Sidewalks
	5. Section 32 16 33 – Driveways
	1.3 CONTRACTOR SUBMITTALS
	A. Conform to requirements of Section 01 33 00 – Submittal Procedures.
	B. Submit product data for proposed plugs for approval.
	C. Flowable fill mix design report:
	1. Flowable fill type and production method. Describe if fill will be mixed to final proportions and consistency in batch plant or if constituents will be added in transit mixer at placement location.
	2. Use of ballast. Provide percentage of ballast of total placement and size limits for ballast if fill is intended to be used with ballast.
	3. Aggregate gradation of fill. Aggregate gradation of mix (excluding ballast) shall be used as pilot curve for quality control during production.
	4. Fill mix constituents and proportions including materials by weight and volume, and air content but excluding ballast. Give types and amounts of admixtures including air entrainment or air generating compounds.
	5. Fill densities and viscosities, including wet density at point of placement.
	6. Initial time of set.
	7. Bleeding and shrinkage.
	8. Compressive strength.
	D. Technical information for equipment and operational procedures including projected slurry injection rate, grout pressure, method of controlling grout pressure, bulkhead and vent design, and number of stages of grout application.
	E. Experience record for proposed crew, showing minimum of 100 cubic yards of flowable fill placed using proposed or similar equipment and methods.
	F. At least 60 days prior to commencing abandonment activities, submit plan for abandonment, describing proposed grouting sequence, bypass pumping requirements and plugging, if any, and other information pertinent to completion of work.
	1.4 QUALITY ASSURANCE
	A. The Engineer will inspect all materials and work to ensure compliance with the Contract Documents.
	2.1 FLOWABLE FILL
	A. Design Mix Criteria. Provide design of one or more mixes to meet design criteria and conditions for placement. Present information required by Paragraph 1.05.B in mix design report including following:
	1. Cement: ASTM C 150 Type I or II. Volume and weight per cubic yard of fill. Provide minimum cement content of 100 pounds per cubic yard.
	2. Fly ash: ASTM C 618 Class C or F. Volume and weight per cubic yard of fill. Provide minimum Fly ash content of 200 pounds per cubic yard.
	3. Potable water: Volume and weight per cubic yard of fill. Amount of water determined by mix design testing.
	4. Aggregate gradation: 100 percent passing 3/8-inch sieve and not more than 10 percent passing No. 200 sieve. Mix design report shall define pilot gradation based on following sieve sizes 3/8-inch, Nos. 4, 8, 16, 30, 50, 100, and 200. Do not deviate ...
	5. Aggregate source material: Screened or crushed aggregate, pit or bank run fine gravels or sand, or crushed concrete. If crushed concrete is used, add at least 30 percent of natural aggregate to provide workability.
	6. Admixtures: Use admixtures meeting ASTM C 494 and ASTM C 1017 as needed to improve pumpability, to control time of set, and reduce bleeding.
	7. Fluidifier: Use fluidifier meeting ASTM C 937 as necessary to hold solid constituents in suspension. Add shrinkage compensator if necessary.
	8. Performance additive: Use flowable fill performance additive, such as Darafill or approved equal, to control fill properties.
	B. Flowable Fill Requirements
	1. Unconfined compressive strength: minimum 75 psi and maximum 150 psi at 56 days as determined based on an average of three tests for same placement. Present at least three acceptable strength tests for proposed mix design in mix design report.
	2. Placement characteristics: self-leveling.
	3. Shrinkage characteristics: non-shrink.
	4. Water bleeding for fill to be placed by grouting method in sewers: not to exceed 2 percent according to ASTM C 940.
	5. Minimum wet density: 90 pounds per cubic foot.
	2.2 BALLAST
	A. Ballast Material: Natural rock or concrete pieces with minimum size equal to at least 10 times maximum aggregate size of flowable fill and maximum size of 24 inches. Maximum dimension shall not be more than 20 percent of minimum dimension of space ...
	B. Ballast Composition: Free of regulated waste material.
	2.3 PLUGS
	A. Grout Plugs: Cement-based dry-pack grout conforming to ASTM C 1107, Grade B or C.
	B. Manufactured Plug: Commercially available plug or cap specifically designed and manufactured to be used with pipe being abandoned
	3.1 CUTTING AND CAPPING OF MAINS
	A. Do not begin cut, plug, and abandonment operations until replacement utility has been constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut at location shown on drawings.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on drawings.
	D. After main to be abandoned has been cut and capped, check for other sources feeding abandoned pipeline. If sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construction Man...
	E. Plug or cap ends or opening in abandoned main in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure its not penetrable by groundwater. Before backfilling of a capped service line is started, the capping mus...
	F. Removed and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair street surfaces in accordance with Section 32 16 13 – Curbs and Gutters, Section 32 16 23 – Sidewalks, and Section 32 16 33 – Driveways.
	I. Mark location of abandoned sewer laterals on drawings and provide to Owner.
	3.2 CUTTING AND CAPPING OF SERVICES
	A. Do not begin cut, plug, and abandonment operations until replacement service, if necessary, has been constructed and tested, and all service connections have been installed.
	B. Service lines shall be cut and capped in two locations. The service line shall be cut and capped as close to the main as practical but no more than 5’ from the main unless obstacles exist to prevent the same (pavement, other utilities, etc.). Servi...
	C. Before backfilling of a capped service line is started, the capping must be observed by a representative of the Owner.
	D. After service to be abandoned has been cut and capped, check for any other sources feeding abandoned service. When sources are found, notify Construction Manager immediately. Cut and cap abandoned main at point of other feed as directed by Construc...
	E. Plug or cap ends or opening in abandoned service in manner approved by Construction Manager. Install concrete around cap and over pipe to ensure it’s not penetrable by groundwater.
	F. Removed and dispose of surface identifications such as cleanouts or meter boxes. Clean-outs in improved streets, shall be filled with concrete.
	G. Backfill excavations in accordance with Section 31 23 33 – Trenching and Backfilling.
	H. Repair paved surfaces in accordance with Section 32 16 13 – Curbs and Gutters, Section 32 16 23 – Sidewalks, and Section 32 16 33 – Driveways.
	I. Mark location of abandoned service on drawings and provide to Owner.
	3.3 ABANDONMENT OF FORCE MAINS
	A. Do not begin cut, plug and abandonment operations until replacement force main has been constructed and tested, and all service connections have been installed.
	B. Install plug, clamp, and concrete reaction block and make cut at location shown on drawings.
	C. Main to be abandoned shall not be valved off and shall not be cut or plugged other than as shown on Drawings.
	D. After force main to be abandoned has been cut and plugged, check for other sources feeding abandoned force main. When sources are found, notify Construction Manager immediately. Cut and plug abandoned force main at point of other feed as directed b...
	E. Plug or cap ends or openings in abandoned force main in manner approved by Construction Manager.
	F. Remove and dispose of surface identifications such as valve boxes. Valve boxes in improved streets, other than shell, may be filled with concrete after removing cap.
	G. Backfill excavations in accordance with Section 31 23 33 - Trenching and Backfilling.
	H. Repair street surfaces in accordance with Section 32 16 13 – Curbs and Gutters, Section 32 16 23 – Sidewalks, and Section 32 16 33 – Driveways.
	3.4 PREPARATION FOR FLOWABLE FILL
	A. Have fill mix design reports and other submittals required by Section 01 33 00 – Submittal Procedures accepted by the Construction Manager prior to start of placement. Notify the Construction Manager at least 24 hours in advance of grouting with fl...
	B. Select fill placement equipment and follow procedures with sufficient safety and care to avoid damage to existing underground utilities and structures. Operate equipment at pressure that will not distort or imperil portion of work, new or existing.
	C. Clean sewer lines and video with closed circuit television to identify connections, locate obstructions, and assess condition of pipe. Locate previously unidentified connections, which have not been redirected and reconnected as part of this projec...
	D. Perform demolition work prior to starting fill placement. Clean placement areas of sewers and manholes of debris that may hinder fill placement. Remove excessive amounts of sludge and other substances that may degrade performance of fill. Do not le...
	E. Remove free water prior to starting fill placement.
	3.5 EQUIPMENT FOR FLOWABLE FILL
	A. Mix flowable fill in automated batch plant and deliver it to site in ready-mix trucks. Performance additives may be added at placement site if required by mix design.
	B. Use concrete or grout pumps capable of continuous delivery at planned placement rate.
	3.6 DEMOLITION OF SEWER MANHOLES, PIPELINE STRUCTURES, AND FORCE MAINS PRIOR TO ABANDONMENT
	A. Remove manhole frames and covers and castings from other existing pipeline structures. Deliver castings to nearest maintenance facility for future use. Alternatively, salvaged castings may be used upon approval by the Construction Manager, for cons...
	B. Demolish and remove precast concrete adjustment rings and corner section, or brick and mortar corbel and chimney, or other pipeline structure, to minimum depth of 4 feet below finished grade. Structure may be removed to greater depth, but not deepe...
	C. When adjacent sewer lines are not to be filled, place temporary plugs in each line connecting to manhole, in preparation for filling manhole.
	D. Excavate overburden from force mains to be abandoned at locations indicated on Drawings, conforming to Section 31 23 33 - Trenching and Backfilling. Cut existing force main, when necessary, to provide an end surface perpendicular to axis of pipe an...
	3.7 INSTALLATION OF FLOWABLE FILL
	A. Abandon sewer lines by completely filling sewer line with flowable fill. Abandon manholes and other structures by filling with flowable fill, together with ballast as applicable, within depth of structures left in place.
	B. Place flowable fill to fill volume between manholes. Continuously place flowable fill from manhole to manhole with no intermediate pour points, but not exceeding 500 feet in length.
	C. Have filling operation performed by experienced crews with equipment to monitor density of flowable fill and to control pressure.
	D. Temporarily plug sewer lines which are to remain in operation during pouring/pumping to keep lines free of flowable fill.
	E. Pump flowable fill through bulkheads constructed for placement of two 2-inch PVC pipes or use other suitable construction methods to contain flowable fill in lines to be abandoned. These pipes will act as injection points or vents for placement of ...
	F. Place flowable fill under pressure flow conditions into properly vented open system until flowable fill emerges from vent pipes. Pump flowable fill with sufficient pressure to overcome friction and to fill sewer from downstream end, to discharge at...
	G. Inject flowable fill through replaced ballast using grouting equipment and series of grout pipes discharging at bottom of placement, allowing fill to rise through ballast effectively filling all voids. Alternatively, sequentially place individual p...
	H. Remediate placement of flowable fill which does not fill voids in sewer, in manhole or other structures, or where voids develop due to excessive shrinkage or bleeding of fill, by using pressure grouting either from inside sewer or from surface.
	I. Plug each end of force main being abandoned.
	J. Force main abandonment
	1. Clean inside surface of force main at least 12 inches from ends to achieve firm bond and seal grout plug or manufactured plug to pipe surface. Similarly, clean and prepare exterior pipe surface if manufactured cap is to be used.
	2. When using grout plug, place temporary plug or bulkhead approximately 12 inches inside pipe. Fill pipe end completely with dry-pack grout mixture.
	3. When using manufactured plug or cap, install fitting as recommended by manufacturer’s instructions, to form water tight seal.
	K. Backfill to surface, above pipe or structures left in place, with flowable fill in restricted areas, compacted bank run sand in unrestricted areas to be paved or select fill in unrestricted areas outside of pavement. Place and compact backfill, oth...
	L. Collect and dispose of excess flowable fill material and other debris as directed by the Construction Manager.
	3.8 FIELD QUALITY CONTROL
	A. Provide batch plant tickets for each truck delivery of flowable fill. Note on tickets addition of admixtures at site.
	B. Check flow characteristics and workability of fill as placement proceeds.
	C. Obtain at least three test cylinders for each placement area for determination of 56-day compressive strength and bleeding. Acceptance of placement will be based on average strength of three tests.
	D. Record volume of ballast together with flowable fill placement for same space to demonstrate that voids have been filled.
	3.9 PROTECTION OF PERSONS AND PROPERTY
	A. Provide safe working conditions for employees throughout demolition and removal operations in accordance with Section 01 35 53 – Security Procedures. Observe safety requirements for work below grade.
	B. Maintain safe access to adjacent property and buildings. Do not obstruct roadways, sidewalks or passageways adjacent to work.
	- END OF SECTION -

	09 96 00 Protective Coatings
	31 23 00 - Excavation and Fill
	1.1 THE SUMMARY
	A. The CONTRACTOR shall perform all earthwork indicated and required for construction of the WORK, complete and in place, in accordance with the Contract Documents.
	1.2 CONTRACTOR SUBMITTALS
	A. The CONTRACTOR shall submit samples of all materials proposed to be used in the work in accordance with the requirements in Section 01 33 00 – Submittal Procedures.  Sample sizes shall be as determined by the testing laboratory.
	2.1 suitable fill and backfill material requirements
	A. General: Fill, backfill, and embankment materials shall be suitable selected or processed clean, fine earth, rock, or sand, free from grass, roots, brush, or other vegetation.
	B. Fill and backfill materials to be placed within 6 inches of any structure or pipe shall be free of rocks or unbroken masses of earth materials having a maximum dimension larger than 3 inches.
	C. Suitable Materials: Materials not defined as unsuitable below are defined as suitable materials and may be used in fills, backfilling, and embankment construction subject to the indicated limitations. In addition, when acceptable to the ENGINEER, s...
	D. Suitable materials may be obtained from on-site excavations, may be processed on-site materials, or may be imported. If imported materials are required to meet the quantity requirements of the project, the CONTRACTOR shall provide the imported mate...
	E. The following types of suitable materials are defined:
	1. Type A (three-quarters inch minus granular backfill): Crushed rock or gravel, and sand with the gradation requirements below. The material shall have a minimum sand equivalent value of 28 and a minimum R-value of 78.  If the sand equivalent value e...
	2. Type B (Class I crushed stone):  Manufactured angular, crushed stone, crushed rock, or crushed slag with the following gradation requirements. The material shall have a minimum sand equivalent value of 75.
	3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a Number 4 sieve, and a sand equivalent value not less than 30.
	4. Type D: Not used.
	5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 10 percent passing a Number 4 sieve.
	6. Type F (coarse drainrock): Crushed rock or gravel meeting the following gradation requirements:
	7. Type G (aggregate base): Crushed rock aggregate base material of such nature that it can be compacted readily by watering and rolling to form a firm, stable base for pavements. At the option of the CONTRACTOR, the grading for either the 1-1/2-inch ...
	8. Type H (graded drainrock): Drainrock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying. The material shall be uniformly graded and shall meet the following gradation requ...
	9. Type I: Any other suitable material as defined herein.
	10. Type J (cement-treated backfill): Material which consists of Type H material, or any mixture of Types B, C, G, and H materials which has been cement-treated so that the cement content of the material is not less than 5 percent by weight when teste...
	11. Type K (topsoil): Stockpiled topsoil material obtained at the site by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been stripped of vegetation and debris.
	12. Type L (controlled low strength material): Controlled low strength material, if required, shall be in accordance with Section 33 23 23.33 Flowable Fill.
	13. Type M (aggregate subbase): Crushed rock aggregate subbase material that can be compacted readily by watering and rolling to form a firm stable base.  The sand equivalent value shall be not less than 18 and the material shall meet the following gr...
	14. Type N (trench plug):  Low permeable fill material, a non-dispersible clay material having a minimum plasticity index of 10.

	2.2 unsuitable material
	A. Unsuitable materials include the materials listed below.
	1. Soils which, when classified under ASTM D 2487, fall in the classifications of Pt, OH, CH, MH, or OL.
	2. Soils which cannot be compacted sufficiently to achieve the density specified for the intended use.
	3. Materials that contain hazardous or designated waste materials including petroleum hydrocarbons, pesticides, heavy metals, and any material which may be classified as hazardous or toxic according to applicable regulations.
	4. Soils that contain greater concentrations of chloride or sulfate ions, or have a soil resistivity or pH less than the existing on-site soils.
	5. Topsoil, except as allowed below.

	2.3 USE OF FILL, backfill, and embankment material types
	A. The CONTRACTOR shall use the types of materials as designated herein for all required fill, backfill, and embankment construction hereunder.
	B. Where these Specifications conflict with the requirements of any local agency having jurisdiction or with the requirements of a pipe material manufacturer, the ENGINEER shall be immediately notified. In case of conflict between types of pipe embedm...
	C. Fill and backfill types shall be used in accordance with the following provisions:
	1. Embankment fills shall be constructed of Type I material, as defined herein, or any mixture of Type I and Type A through Type H materials.
	2. Pipe zone backfill, as defined under "Pipe and Utility Trench Backfill" below, shall consist of the following materials for each pipe material listed below.
	a. Mortar coated pipe, concrete pipe, and uncoated ductile iron pipe shall be provided Type A or B pipe bedding and embedment backfill material.
	b. Coal tar enamel coated pipe, polyethylene encased pipe, tape wrapped pipe, and other non-mortar coated pipe shall be backfilled with Type C bedding and embedment zone backfill material.
	c. Plastic pipe and vitrified clay pipe shall be backfilled with Type B bedding and embedment zone backfill material. Vitrified clay pipe shall be backfilled with Type B material to the top of the pipe zone.
	d. Where pipelines are installed on grades exceeding 4 percent, and where backfill materials are graded such that there is less than 10 percent passing a Number 4 sieve, trench plugs of Type J, L, or N material shall be provided at maximum intervals o...
	3. Trench zone backfill for pipelines as defined under "Pipe and Utility Trench Backfill" shall be Type I backfill material or any of Types A through H backfill materials or any mixture thereof, except:
	a. Type K material may be used for trench zone backfill in agricultural areas unless otherwise shown or specified.
	4. Final backfill material for pipelines under paved areas, as defined under "Pipe and Utility Trench Backfill" shall be Type G backfill material. Final backfill under areas not paved shall be the same material as that used for trench backfill, except...
	5. Trench backfill and final backfill for pipelines under structures shall be the same material as used in the pipe zone, except where concrete encasement is required by the Contract Documents.
	6. Aggregate base materials under pavements shall be Type G material constructed to the thicknesses indicated. Aggregate subbase shall be Type M material.
	7. Backfill around structures shall be Type I material, or Types A through Type H materials, or any mixture thereof, except as shown.
	8. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F material with a 6-inch top filter layer of Type E material or filter fabric to prevent migration of fines for wet trench conditions or the same material as used for...
	9. The top 6 inches of fill on reservoir roofs, embankment fills around hydraulic structures, and all other embankment fills shall consist of Type K material, topsoil.
	10. Filter fabric shall be Mirafi 140 N, Mirafi 700X, or approved equal.

	2.4 MATERIALS TESTING
	A. All soils testing of samples submitted by the CONTRACTOR will be done by a testing laboratory of the CONTRACTOR’S choice approved by the OWNER at the CONTRACTOR’S expense. At its discretion, the ENGINEER may request that the CONTRACTOR supply sampl...
	B. Particle size analysis of soils and aggregates will be performed using ASTM D 422 - Method for Particle-Size Analysis of Soils.
	C. Determination of sand equivalent value will be performed using ASTM D 2419 - Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	D. Unified Soil Classification System:  References in this Section to soil classification types and standards shall have the meanings and definitions indicated in ASTM D 2487 -Classification of Soils for Engineering Purposes. The CONTRACTOR shall be b...
	E. The testing for chloride, sulfate, resistivity, and pH will be done in accordance with accepted State laboratory standards and procedures.
	3.1 excavation - general
	A. General: Except when specifically provided to the contrary, excavation shall include the removal of all materials of whatever nature encountered, including all obstructions of any nature that would interfere with the proper execution and completion...
	3.2 REMOVAL AND EXCLUSION OF WATEr
	A. The CONTRACTOR shall remove and exclude water, including stormwater, groundwater, irrigation water, and wastewater, from all excavations. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove water and continuously mainta...
	B. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property. CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water. No water shall be drained into work b...
	3.3 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION
	A. Excavation Beneath Structures and Embankments: Except where otherwise indicated for a particular structure or ordered by the ENGINEER, excavation shall be carried to the grade of the bottom of the footing or slab. Where indicated or ordered, areas ...
	B. Excavation Beneath Paved Areas: Excavation under areas to be paved shall extend to the bottom of the aggregate base or sub-base, if such base is called for; otherwise it shall extend to the paving thickness. After the required excavation has been c...
	C. Notification of ENGINEER: The CONTRACTOR shall notify the ENGINEER at least 3 days in advance of completion of any structure excavation and shall allow the ENGINEER a review period of at least one day before the exposed foundation is scarified and ...
	3.4 PIPELINE AND UTILITY TRENCH EXCAVATION
	A. General: Unless otherwise indicated or ordered, excavation for pipelines and utilities shall be open-cut trenches with widths as indicated.
	3.5 OVER-EXCAVATION NOT ORDERED OR INDICATED
	A. Any over-excavation carried below the grade ordered or indicated, shall be backfilled to the required grade with the indicated material and compaction. Such work shall be performed by the CONTRACTOR at no additional cost to the OWNER.
	3.6 EXCAVATION IN LAWN AREAS
	A. Where excavation occurs in lawn areas, the sod shall be carefully removed.  Excavated material shall be placed in a manner not to damage any additional lawn area as necessary. Immediately after completion of backfilling and testing of the pipeline,...
	3.7 EXCAVATION IN VICINITY OF TREES
	A. Except where trees are indicated to be removed, trees shall be protected from injury during construction operations. No tree roots over 2 inches in diameter shall be cut without express permission of the ENGINEER. Trees shall be supported during ex...
	3.8 EXPLOSIVES AND BLASTING
	A. Blasting is not permitted.
	3.9 DISPOSAL OF EXCESS EXCAVATED MATERIAL
	A. The CONTRACTOR shall remove and dispose of all excess excavated material at a site selected by the CONTRACTOR and reviewed by the ENGINEER.
	B. The CONTRACTOR shall obtain all required permits, landowner and agency approvals for disposal of excess material, and pay all costs associated with the removal and disposal.
	3.10 BACKFILL - GENERAL
	A. Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be placed around or upon any structure until the concrete has attained sufficient strength to withstand the loads imposed. Backfill around water retaining structu...
	B. Except for drainrock materials being placed in over-excavated areas or trenches, backfill shall be placed after all water is removed from the excavation, and the trench sidewalls and bottom have been dried to a moisture content suitable for compact...
	C. If a moveable trench shield is used during excavation, pipe installation, and backfill operations, the shield shall be moved by lifting the shield free of the trench bottom or backfill and then moving the shield horizontally, The CONTRACTOR shall n...
	D. Immediately prior to placement of backfill materials, the bottoms and sidewalls of trenches and structure excavations shall have all loose sloughing, or caving soil and rock materials removed. Trench sidewalls shall consist of excavated surfaces th...
	3.11 PLACING AND SPREADING OF BACKFILL MATERIALS
	A. Backfill materials shall be placed and spread evenly in layers not exceeding 18 inches. When compaction is achieved using mechanical equipment, the layers shall be evenly spread so that when compacted each layer shall not exceed 6 inches in thickness.
	B. During spreading, each layer shall be thoroughly mixed as necessary to promote uniformity of material in each layer. Pipe zone backfill materials shall be manually spread around the pipe so that when compacted the pipe zone backfill will provide un...
	C. Where the backfill material moisture content is below the optimum moisture content, water shall be added before or during spreading until the proper moisture content is achieved.
	D. Where the backfill material moisture content is too high to permit the specified degree of compaction the material shall be dried until the moisture content is satisfactory.
	3.12 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS
	A. Each layer of Types A, B, C, G, H, I, and K backfill materials as defined herein, where the material is graded such that at least 10 percent passes a No. 4 sieve, shall be mechanically compacted to the indicated percentage of density. Equipment tha...
	F. Compaction Requirements: The following compaction test requirements shall be in accordance with ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 10 lb Rammer and 18-in. Drop for Type A, B, C, G, ...
	Pipe embedment backfill for flexible pipe  95 70
	3.13 PipE AND UTILITY TRENCH BACKFILL
	A. Pipe Zone Backfill
	1. The pipe zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches below the bottom surface of the pipe and a plane at a point 6 inches above the top surface of the pipe. The bedding is defined as that port...
	2. After compacting the bedding the CONTRACTOR shall perform a final trim using a stringline for establishing grade, such that each pipe section when first laid will be continually in contact with the bedding along the extreme bottom of the pipe. Exca...
	3. The pipe zone shall be backfilled with the indicated backfill material. The CONTRACTOR shall exercise care to prevent damage to the pipeline coating, cathodic bonds, and the pipe itself during the installation and backfill operations.
	4. If a moveable trench shield is used during backfill operations the shield shall be lifted to a location above each layer of backfill material prior to compaction of the layer. The CONTRACTOR shall not displace the pipe or backfill while the shield ...

	B. Trench Zone Backfill: After the pipe zone backfills have been placed, backfilling of the trench zone may proceed. The trench zone is defined as that portion of the vertical trench cross-section lying between a plane 6 inches above the top surface o...
	C. Final Backfill: Final backfill is all backfill in the trench cross-sectional area within 18 inches of finished grade, or if the trench is under pavement, all backfill within 18 inches of the roadway subgrade.
	3.14 FILL AND EMBANKMENT CONSTRUCTION
	A. The area where a fill or embankment is to be constructed shall be cleared of all vegetation, roots and foreign material. Following this, the surface shall be moistened, scarified to a depth of 6 inches, and rolled or otherwise mechanically compacte...
	B. When an embankment or fill is to be made and compacted against hillsides or fill slopes steeper than 4:1, the slopes of hillsides or fills shall be horizontally benched to key the embankment or fill to the underlying ground. A minimum of 12 inches ...
	C. Where embankment or structure fills are constructed over pipelines, the first 4 feet of fill over the pipe shall be constructed using light placement and compaction equipment that does not damage the pipe. Heavy construction equipment shall maintai...
	3.15 FIELD TESTING
	A. General: All field soils testing will be done by a testing laboratory of the CONTRACTOR’s choice approved by the OWNER at the CONTRACTOR’s expense.
	B. Where soil material is required to be compacted to a percentage of maximum density, the maximum density at optimum moisture content will be determined in accordance with Method C of ASTM D 1557. Where cohesionless, free draining soil material is re...
	C. In case the test of the fill or backfill show non-compliance with the required density, the CONTRACTOR shall accomplish such remedy as may be required to insure compliance. Subsequent testing to show compliance shall be by a testing laboratory appr...

	31 23 19 - Dewatering
	1.1 THE SUMMARY
	A. The WORK covered by this Section consists of furnishing all permits, labor, equipment, appliances and materials, and performing all operations required for dewatering excavations as required to ensure that all work is performed in the dry.  The con...
	B. The CONTRACTOR shall not discharge water from dewatering operations in any manner that will:
	1. Adversely affect the water quality of adjoining water bodies.
	2. Violate Federal, State, or local laws and regulations.
	3. Allow discharge to flow onto private property.
	4. Hamper the movement of traffic.
	5. Damage portions of the WORK previously constructed.

	C. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling.

	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. Prior to commencement of excavation, the CONTRACTOR shall submit a detailed plan and operation schedule for dewatering of excavations.  The detailed plan shall include mitigation measures to prevent settlement of nearby structures and a contingency...
	1.3 QUALITY ASSURANCE
	A. It shall be the sole responsibility of the CONTRACTOR to control the rate and effect of the dewatering in such a manner as to avoid all objectionable settlement and subsidence.
	B. All dewatering operations shall be adequate to assure the integrity of the finished project and shall be the responsibility of the CONTRACTOR.
	C. All structures or facilities that are located within the radius of influence of the CONTRACTOR’s dewatering operation shall have reference points established and observed at frequent intervals to detect any settlement which may develop.  The respon...
	2.1 EQUIPMENT
	A. Dewatering, where required, may include the use of well points, sump pumps, temporary pipelines for water disposal, rock or gravel placement, and other means.  Standby pumping equipment shall be maintained on the Site.
	3.1 DELIVERY, STORAGE AND HANDLING
	A. The CONTRACTOR's proposed method for dewatering pipe trenches shall be reviewed by the ENGINEER prior to instituting any such operations. Methods may include wellpoints, sump pumps, bedding rock or other methods approved by the ENGINEER.  If a dewa...
	B. The CONTRACTOR shall provide all labor, materials, tools and equipment necessary to properly control the quality of the discharge from dewatering operations. The CONTRACTOR shall comply with all applicable laws, rules and regulations governing the ...
	C. All dewatering shall be accomplished by the use of sanded well points and other techniques deemed necessary by the CONTRACTOR to properly dewater the trench excavations.  Well points shall be adequately spaced to provide the necessary dewatering an...
	A. Dewatering for structures and pipelines shall commence when groundwater is first encountered, and shall be continuous until such times as water can be allowed to rise in accordance with the provisions of this Section or other requirements.
	B. At all times, site grading shall promote drainage.  Surface runoff shall be diverted from excavations.  Water entering the excavation from surface runoff shall be collected in shallow ditches around the perimeter of the excavation, drained to sumps...
	C. Dewatering shall at all times be conducted in such a manner as to preserve the undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.
	D. If foundation soils are disturbed or loosened by the upward seepage of water or an uncontrolled flow of water, the affected areas shall be excavated and replaced with drain rock.
	E. The CONTRACTOR shall maintain the water level below the bottom of excavation in all work areas where groundwater occurs during excavation construction, backfilling, and up to acceptance.
	F. Flotation shall be prevented by the CONTRACTOR by maintaining a positive and continuous removal of water.  The CONTRACTOR shall be fully responsible and liable for all damages which may result from failure to adequately keep excavations dewatered.
	G. Upon removal of the wellpoints, the CONTRACTOR must protect the holes and fill with flowable fill within 24 hours.  Flowable fill for backfill of wellpoints shall not be measured for payment and shall not be included in the cost of installing the p...
	H. The CONTRACTOR is responsible for controlling the bacteriological quality of well point discharges into existing bodies of water. The maximum allowable level for fecal coliform in the wellpoint discharge is a mean MPN of 14 per 100 ML with not more...
	I. The CONTRACTOR shall dispose of water from the WORK in a suitable manner without damage to adjacent property.  CONTRACTOR shall be responsible for obtaining any permits that may be necessary to dispose of water.  No water shall be drained into work...
	J. The release of groundwater to its static level shall be performed in such a manner as to maintain the undisturbed state of the natural foundation soils, prevent disturbance of compacted backfill and prevent flotation or movement of structures, pipe...
	K. Dewatering of trenches and other excavations shall be considered as incidental to the construction of the WORK and all costs thereof shall be included in the various contract prices in the Bid Forms, unless a separate bid item has been established ...

	31 23 23.33 - Flowable Fill
	1.1 THE SUMMARY
	A. The CONTRACTOR shall provide Controlled Low Strength Material (CLSM), complete and in place, in accordance with the Contract Documents.
	B. CLSM shall be placed where indicated and may be used, if the ENGINEER approves, for the following purposes:
	1. Normal CLSM with high slump, non-segregating consistency that readily flows and fills voids and difficult to reach places: pipe zone fill, trench zone fill, pipe abandonment, structure backfill, and structure cavity fill.
	2. Foundation CLSM is used where higher early strengths are required and future excavation is not likely to be required.

	1.2 DEFINITIONS
	A. Flowable Fill: is defined as Controlled Low Strength Material or CLSM.
	1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. FDOT Standard Specifications for Road and Bridge Construction - Section 121
	1.4 Contractor submittals:
	A. CLSM mix designs which show the proportions and gradations of materials proposed for each type of CLSM indicated.  Each mix design shall be accompanied by independent laboratory test results of the indicated properties.
	B. If the CONTRACTOR proposes to provide lower strength CLSM with aggregates that do not conform to ASTM C 33 - Concrete Aggregate, Shop Drawings shall include a testing program that will be used to control the variability of the aggregates.  The test...
	1.5 QUALITY ASSURANCE
	A. Testing will be performed by a testing laboratory selected by CONTRACTOR, except as otherwise indicated in the Contract Documents.
	B. If tests of the CLSM show non-compliance with the specifications, the CONTRACTOR shall make changes as may be required to achieve compliance.  Performing and paying for subsequent testing to show compliance shall be the CONTRACTOR's responsibility.
	C. Correlation Tests
	1. The CONTRACTOR shall perform a field correlation test for each mix of CLSM used in pipe zone, trench zone, or backfill used in amounts greater than 100 cubic yards or when CLSM is required to support traffic or other live loads on the fill less tha...
	2. Laboratory and field tests shall be performed on samples taken from the same CLSM batch mix.  Tests shall be performed by a laboratory at the CONTRACTOR's expense.
	3. Testing shall be performed once each 24 hours for 2 days and once per week thereafter until the CLSM mix reaches the maximum design strength.
	a. Compression testing shall be in accordance with ASTM D 4832 - Preparation and Testing of Soil-Cement Slurry Test Cylinders.
	b. Setting test shall be in accordance with ASTM C 403 - Time of Setting of Concrete Mixtures by Penetration Resistance.
	c. Density tests shall be in accordance with ASTM C 138 - Unit Weight, Yield and Air Content (Gravimetric) of Concrete.

	2.1 CONTROLLED LOW STRENGTH MATERIAL
	A. CLSM shall be a mixture of cement, pozzolan, coarse and fine aggregate, admixtures, and water, mixed in accordance with ASTM C 94 - Ready Mixed Concrete.
	B. Composition: The following parameters shall be within the indicated limits and as necessary to produce the indicated compressive strengths.
	1. Mix proportions as necessary.
	2. Entrained air content shall be between 5 percent minimum and 35 percent maximum.
	3. Water reducing agent content as necessary.

	C. Properties
	1. Density shall be between 100 PCF minimum and 145 PCF maximum.
	2. Slump shall be as required by the CONTRACTOR's methods, but shall not promote segregation nor shall slump exceed 9 inches.
	3. Compressive strength at 28 Days:
	a. Normal CLSM: Between 100 psi minimum and 300 psi maximum.  Unless specifically indicated otherwise, CLSM shall be Normal CLSM.

	b. Foundation CLSM: 1,000 psi minimum.
	2.2 CEMENT
	A. Cement shall be Type I or II in accordance with ASTM C 150 - Portland Cement.
	2.3 POZZOLAN
	A. Pozzolan shall be Type F or C in accordance with ASTM C 618 - Flyash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.  Pozzolon content, by weight, in Normal CLSM shall not be greater than cement cont...
	2.4 AGGREGATE
	A. Aggregate shall consist of a well graded mixture of crushed rock, soil, or sand, with a nominal maximum size of 3/8-inch.  One hundred percent shall pass the 1/2-inch sieve; no more than 30 percent shall be retained on the 3/8-inch sieve; and no mo...
	2.5 ADMIXTURES
	A. Air entraining admixtures shall be in accordance with ASTM C 260 - Air-Entraining Admixtures for Concrete.
	B. Water reducing admixtures shall be in accordance with ASTM C 494 - Chemical Admixtures for Concrete.
	2.6 WATER
	A. Water shall be potable, clean, and free from objectionable quantities of silt, organic matter, alkali, salt, and other impurities.
	3.1 PREPARATION
	A. Subgrade and compacted fill to receive CLSM shall be prepared according to Section 31 23 00 – Excavation and Fill.
	3.2 BATCHING, MIXING AND DELIVERY
	A. Batching, mixing, and delivery of CLSM shall conform to ASTM C 94.  CLSM shall be mixed at a batch plant acceptable to the ENGINEER and shall be delivered in standard transit mix trucks.
	3.3 placement
	A. CLSM shall be placed by tailgate discharge, conveyor belts, pumped, or other means.  CLSM shall be directed in place by vibrator, shovel, or rod to fill crevices and pockets.  Avoid over-consolidation which causes separation of aggregate sizes.
	B. CLSM shall be continuously placed against fresh material unless otherwise approved by the ENGINEER.  When new material is placed against existing CLSM, the placement area shall be free from loose and foreign material.  The surface of the existing m...
	C. Temperature of the CLSM shall be between 50 and 90 degrees F, when placed.  CLSM shall not be placed when the air temperature is below 40 degrees F.  No CLSM shall be placed against frozen subgrade or other materials having temperature less than 32...
	3.4 finishing
	A. The finish surface shall be smooth and to the grade indicated or directed by the ENGINEER.  Surfaces shall be free from fins, bulges, ridges, offsets, and honeycombing.  Finishing by wood float, steel trowel, or similar methods is not required.
	3.5 CURING
	A. CLSM shall be kept damp for a minimum of 7 Days or until final backfill is placed.
	3.6 PROTECTION
	A. CLSM shall be protected from freezing for 72 hours after placement.
	B. No fill or loading shall be placed on CLSM until probe penetration resistance, as measured in accordance with ASTM C 803 - Standard Test Method for Penetration Resistance of Hardened Concrete, meets the design strength.
	C. CLSM shall be protected from running water, rain, and other damage until the material has been accepted and final fill completed.

	31 23 33 - Trenching and Backfilling
	1.1 THE SUMMARY
	A. Furnish labor, materials and equipment to excavate for all underground piping and conduit.
	B. Place and compact granular bedding and fill over pipelines and conduits.
	C.  Dewater excavations as required to maintain dry conditions.
	D. In order to avoid existing operational utilities, it may be necessary for pipe to be laid up to twelve inches deeper than the cover specified. At such time the CONTRACTOR is not allowed extra compensation for additional excavation involved, whether...
	E. Density tests for determination of the specified compaction shall be made by a testing laboratory approved by the ENGINEER.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 33 05 23.16 – Utility Pipe Jacking
	B. Section 31 23 19 – Dewatering
	C. Section 31 20 00 – Earth Moving
	D. Section 31 23 00 – Excavation and Fill
	1.3 Quality Assurance
	A. Testing of compacted fill materials is required in accordance with these specifications.
	B. If results of tests taken during the progress of the work indicate compacted materials do not meet specified requirements, such defective work will be removed, replaced and re-tested as directed by the ENGINEER and at the CONTRACTOR's sole expense.
	C. Compacted fill is to be tested before proceeding with the placement of surface materials.
	1.4 PROTECTION
	A. Protect trees, hedges, shrubs, and lawn areas to receive plantings, rock out-croppings and other features remaining as part of the final landscaping.
	B. Protect survey bench marks and existing structures, roads, sidewalks, paving and curbs against damage from vehicular or foot traffic. Install and maintain proper bridging, planking and to provide access to buildings. Maintain access to streets and ...
	C. Protect excavations by shoring, bracing, sheet piling underpinning, or by other methods, as required to prevent cave-ins or loose soil from falling into excavations.
	D. Underpin or otherwise support adjacent structures which may be damaged by excavation work. This includes other utilities.
	E. Notify the ENGINEER of any unexpected sub-surface conditions. Discontinue work in the area until the ENGINEER provides notification to resume work.
	2.1 BEDDING AND FILL MATERIALS
	A. Bedding Materials:  Provide granular material, 100% passing a No. 4 sieve, free of organic matter and compacted to 95% density. Use a minimum of six inches of bedding material as measured from the bottom of the pipe bell to natural earth. Bedding m...
	B. Selected Backfill: After pipe joints have been inspected and given preliminary approval by the ENGINEER, and sufficient time has elapsed for setting of joints, if necessary, backfilling shall be performed, together with tamping, until fill is place...
	C. Backfill Material: Furnish excavated material, free from roots and rocks larger than 3-1/2 inches in size and building debris.
	D. Fill Under Landscaped Areas:  Provide material free from alkalis, salts and petroleum products. Use sub-soil excavated from the site only if it conforms to the specified requirements.
	3.1 PREPARATION AND LAYOUT
	A. Establish the limits of excavations by area and elevation. Identify datum elevation.
	B. Set lines and levels. Maintain survey benchmarks, monuments and other reference points.
	C. Clear the site of all trees, shrubs, paving and objectionable material which interfere with the prosecution of the Work. Vegetation not interfering with the construction shall be protected from damage.
	3.2 utilities
	A. Before starting excavation operations, establish the location and extent of underground utilities existing in the area of work.
	B. Notify the ENGINEER if utility lines which are in the way of the excavation are uncovered.
	C. Protect active utility services uncovered by the excavation.
	D. Remove abandoned utility lines from areas of excavation. Cap, plug or seal such lines as directed by the ENGINEER and identify at grade.
	E. Accurately locate and record the location of abandoned utility lines and active utility lines that are re-routed, re-located or extended on Project Record Documents.
	F. Accurately locate and record the location on Project Record Documents of active utility lines whose locations are not accurately reflected on the Contract Drawings.
	3.3 TRENCHING
	A. Ensure that trenching does not interfere with normal 45 degree bearing splay of any building foundation.
	B. Excavate in accordance with lines and grades shown on the Contract Drawings or specified in these Specifications.
	C. Cut trenches sufficiently wide to enable safe and proper installation of pipe and to allow for thorough inspection. Trim and shape the trench bottom and leave it free of irregularities, lumps and projections. Excavate whatever substances are encoun...
	D. Do not disturb soil within the branch spread of existing trees or shrubs that are to remain. If it is necessary to excavate through roots, perform work by hand and cut roots with a sharp axe.
	E. When complete, notify the ENGINEER for inspection of excavations. Correct unauthorized excavations as directed, at no cost to the OWNER.
	F. Where encountered in the trench bed, rock shall be excavated to a depth of 1/2 of the pipe diameter, but in no case less than 6" below the bottom of the pipe. All undercut trench excavations shall be backfilled and tamped with suitable materials.
	G. Unsuitable materials encountered at or below the excavation depth specified or shown on the Contract Drawings shall be removed and replaced to a depth of six inches below the excavation depth and replaced with suitable material.
	H. Keep pipe laying operations as close to the excavation operation as possible.
	I. All trench excavations shall comply with OSHA Standards.
	J. The CONTRACTOR shall provide all trench and structural bracing, sheeting or shoring necessary to construct and protect the excavation, existing utilities, structures and private property as required. Sheeting shall be removed or cut off by the CONT...
	3.4 dewatering
	A. Keep trenches dry. Provide necessary dewatering equipment including wellpoints, pumps, piping and temporary drains.
	B. Do not discharge drainage water into municipal sewers without municipal approval. Ensure water does not contain unacceptable levels of suspended solids.
	C. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	D. Control the grading in and adjacent to excavations to prevent water from running into excavated areas or onto adjacent properties or into public thoroughfares.
	E. Direct surface drainage away from excavated areas in such a manner as to not create a nuisance to adjacent property or public thoroughfares.
	3.5 backfilling
	A. Do not start backfilling until piping has been inspected by the ENGINEER.
	B. Maintain trenches free of debris, wood, rocks over 3-1/2 inches in diameter and water.
	C. Backfill as early as possible after pipe installation to allow maximum time for natural settlement and compaction. Backfill on both sides of the pipe simultaneously.
	D. After backfill has reached a point one foot above the top of the pipe, a variation in the procedure of the placement and amount of compaction of fill may be permitted by the ENGINEER, depending upon the location of the work and the danger from subs...
	1. For backfilling in unimproved areas (along utility easements and beyond the edge of driveways and graveled parking areas) from an elevation of one foot above the top of pipe to the surface of the ground, backfill may be deposited by equipment. Depo...
	2. For backfilling beneath driveways and parking areas, alleys and streets where non-rigid type surfacing is to be replaced (including dirt, gravel or cinder driveways and alleys):
	a. Backfill material shall be carefully deposited in uniform layers not to exceed six inches in thickness and each layer shall be compacted to 98% of maximum density in accordance with AASHTO T-180 with manually operated machine tampers.
	b. Excavated material may not be compacted by the water jetting method.
	c. In lieu of the foregoing compaction method, the backfill material and procedure used may be as specified under Method 3, below.
	3. For backfilling across and beneath driveways, sidewalks, parking areas or streets where a rigid type paving is to be replaced (i.e., concrete, asphaltic concrete and brick or block surfaces):
	a. All backfill material shall be approved granular material of high weight and density. The material shall be carefully deposited in uniform layers not to exceed six inches in thickness (loose measure) and each layer shall be compacted to a density o...


	33 01 12 - Sewer Flow Control_v033117
	1.1 THE SUMMARY
	A. The objective of flow bypass and/or diversion pumping (SEWER FLOW CONTROL) is to:
	1. Maintain an efficient and uninterrupted level of service to wastewater collection system users while maintenance or construction operations (including rehabilitation, repair or replacement) are facilitated on the segment or segments being bypassed ...
	2. Ensure all levels of sewage flow are continuously and effectively handled around the segment or segments of sewer being bypassed and/or from which flow is being diverted.

	B. Related sections:
	1. Section 31 23 33 – Trenching and Backfilling
	2. Section 33 01 30.61 – Sewer and Pipe Joint Sealing
	3. Section 33 01 30.41 – Cleaning of Sewers
	4. Section 33 01 30.16 – TV Inspection of Gravity Pipelines
	5. Section 33 01 30.72 – Relining Sewers
	6. Section 33 01 30.71 – Rehabilitation of Sewer Utilities

	1.2 PERFORMANCE REQUIREMENTS
	A. It is essential to the operation of the existing sewerage system that there is no interruption in the flow of sewage throughout the duration of the project. To this end, the CONTRACTOR shall provide, maintain and operate all temporary facilities su...
	B. The design, installation and operation of the temporary pumping system shall be the CONTRACTOR’s responsibility. The bypass system shall be the CONTRACTOR's responsibility. The bypass system shall meet the requirements of all codes and regulatory a...
	C. The CONTRACTOR shall provide all necessary means to safely convey the sewage past the WORK area.
	D. The CONTRACTOR shall maintain sewer flow around the work area in a manner that will not cause surcharging sewers or damage to sewers, and that will protect public and private property from damage and flooding.
	E. The CONTRACTOR shall protect water resources wetlands and other natural resources.
	F. In the event of a bypass failure, the CONTRACTOR shall be responsible for all necessary corrective action, as approved by the OWNER, to complete the original assignment.
	G. The CONTRACTOR shall be solely responsible for planning and executing sewer flow control, bypass and diversion pumping operations. The CONTRACTOR shall be entirely liable for damages to private or public property that may result from his operations...
	3.1 CONSTRUCTION
	A. All WORK and testing shall comply with the applicable Federal codes, including Federal Occupational Safety and Health Act of 1970 and the Construction Safety Act of 1969, as amended, and applicable State and local codes and standards; and to the ex...
	B. If during normal rehabilitation work on manholes and sewers, where flow control devices, including flow bypass and diversion pumping, have not been deployed, wastewater flow depth exceeds the workable levels, rehabilitation work shall be immediatel...
	C. During all bypass-pumping or other flow control operations, the CONTRACTOR shall prevent mains, manholes, and all local sewer lines from damage inflicted by any equipment. The CONTRACTOR shall be responsible for all physical damage to mains, manhol...
	D. The CONTRACTOR shall coordinate with the OWNER as necessary to determine and effect optimum working arrangements.
	E. The CONTRACTOR shall immediately cease bypass and/or diversion pumping when so ordered by the OWNER.
	F. The CONTRACTOR shall notify the OWNER 48 hours prior to commencing actual flow bypass and/or diversion pumping operations. The CONTRACTOR flow control proposal shall be agreed to by the OWNER before the CONTRACTOR shall be allowed to commence sewer...
	3.2 FIELD QUALITY CONTROL
	A. During flow bypass and/or diversion pumping, the CONTRACTOR is prohibited from allowing any sewage to be dumped, or spilled in or onto the ground or any area outside of the existing wastewater collection system. In addition, due care and attention ...
	B. When flow bypass and diversion pumping operations are complete, the residual contents of sewage in piping shall be drained into the existing sewer prior to disassembly.
	C. It shall be the responsibility of the CONTRACTOR to schedule and perform his/her work in a manner that does not cause or contribute to incidence of overflows or spills of sewage from the sewer system.
	D. In the event that the CONTRACTOR work activities contribute to overflows or spills the CONTRACTOR shall immediately take appropriate action to contain and stop the overflow, clean up the spillage, disinfect the area affected by the spill, and notif...
	E. CONTRACTOR will indemnify and hold harmless the OWNER for any fines or third-party claims for personal or property damage arising out of a spill or overflow that is fully or partially the responsibility of the CONTRACTOR, including the legal, engin...

	33 05 00 - Piping, General
	1.1 THE REQUIREMENT
	A. Provide the piping systems indicated, complete and operable, in accordance with the Contract Documents.
	B. The provisions of this Section shall apply to piping sections in Divisions 33
	C. The Drawings define the general layout, configuration, routing, method of support, pipe size, and pipe type.
	D. The Drawings are not pipe construction or fabrication drawings. CONTRACTOR shall prepare pipe spooling and fabrication drawings and shall submit to the ENGINEER for review.
	E. Where pipe supports and spacing are indicated on the Drawings and are referenced to a Standard Detail, the CONTRACTOR shall use that Detail.
	F. Where pipe supports are not indicated on the Drawings, it is the CONTRACTOR'S responsibility to develop the details necessary to design and construct mechanical piping systems to accommodate the specific equipment provided, and to provide spacers, ...
	1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. AISI C 1012   Carbon Steel
	B. ANSI/ASME B1.1  Unified Inch Screw Threads, (UN and UNR Thread Form).
	C. ANSI/ASME B1.20.1  Pipe Threads, General Purpose (inch).
	D. ASCE 7-05   Minimum Design Loads for Buildings and Other Structures
	E. ASME B16.5   Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and
	other Special Alloys.
	F. ASME B 31   Standards for Pressure Piping
	G. ASME Section 9  Boiler and Pressure Vessel Code
	H. ASTM A 36    Standard Specification for Carbon Structural Steel
	I. ASTM A 108   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels
	and for General Applications
	J. ASTM A 167   Standard Specification for Stainless and Heat-Resisting
	Chromium-Nickel Steel Plate, Sheet, and Strip
	K. ASTM A 193    Standard Specification for Alloy-Steel and Stainless Steel
	Bolting for High Temperature or High Pressure Service and  Other Special Purpose Applications
	L. ASTM A 194   Standard Specification for Carbon Steel, Alloy Steel, and
	Stainless Steel Nuts for Bolts for High Pressure or High Temperature Service, or Both
	M. ASTM A 240   Standard Specification for Chromium and Chromium-Nickel
	Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
	N. ASTM A 276   Standard Specification for Stainless Steel Bars and Shapes
	O. ASTM A 307   Specification for Carbon Steel Bolts and Studs, 6,000 psi
	Tensile.
	P. ASTM A 325   Specification for High-Strength Bolts for Structural Steel
	Joints.
	Q. ASTM F 436   Standard Specification for Hardened Steel Washers
	R. ASTM F 467    Standard Specification for Nonferrous Nuts for General Use
	S. ASTM F 468   Standard Specification for Nonferrous Bolts, Hex Cap
	Screws, Socket Head Cap Screws, and Studs for General Use
	T. ASTM A 512   Standard Specification for Cold-Drawn Buttweld Carbon
	Steel Mechanical Tubing
	U. ASTM A 513   Standard Specification for Electric-Resistance-Welded
	Carbon and Alloy Steel Mechanical Tubing
	V. ASTM A 563    Standard Specification for Carbon and Alloy Steel Nuts
	W. ASTM A 576   Standard Specification for Steel Bars, Carbon, Hot-
	Wrought, Special Quality
	X. ASTM D 792   Test Methods for Specific Gravity and Density of Plastics by
	Displacement.
	Y. ASTM F 844   Standard Specification for Washers, Steel, Plain (Flat),
	Unhardened for General Use
	Z. AWS D1.1   Structural Welding Code
	AA. AWWA M 11   Steel Pipe – A Guide for Design and Installation
	BB. AWWA C 115    Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron
	Threaded Flanges
	CC. AWWA C 207   Steel Pipe Flanges for Water Works Service, Sizes 4 in
	through 144 in.
	DD. AWWA C 209   Standard for Cold-Applied Tape Coatings for the Exterior of
	Special Sections, Connections, and Fittings for Steel Water Pipelines
	EE. AWWA C 219   Standard for Bolted Sleeve-Type Couplings for Plain-End
	Pipe.
	FF. AWWA C 606   Grooved and Shouldered Joints.
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 – Submittal Procedures.
	B. Shop Drawings:  Shop Drawings shall contain the following information:
	1. Drawings:  Layout drawings including necessary dimensions, details, pipe joints, fittings, specials, bolts and nuts, gaskets, valves, appurtenances, anchors, guides, design calculations, and material lists.  Pipe spooling and fabrication drawings s...
	2. Pipe Supports: Submit pipe support fabrication drawings including calculations signed by a Registered Engineer in accordance with Section 40 05 07 –  Pipe Supports.
	3. Grooved joint couplings and fittings shall be shown on drawings and product submittals, and shall be specifically identified with the applicable style or series designation.
	4. Thermoplastic Pipe Joints:  Submit solvent cement manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	5. Gasket Material: Submit gasket manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	6. Seals and Seating Materials: Submit elastomer material and manufacturer's catalog indicating that the recommended product is suitable for each fluid service application.
	7. Modular Seals for Pipe:  Manufacturer's catalog sheet showing materials and installation procedures.
	C. Samples
	1. Performing and paying for sampling and testing as necessary for certifications are the CONTRACTOR'S responsibility.
	D. Certifications
	1. Necessary certificates, test reports, and affidavits of compliance shall be obtained by the CONTRACTOR.
	2. A certification from the pipe fabricator that each pipe will be manufactured subject to the fabricator’s or a recognized Quality Control Program.  An outline of the program shall be submitted to the ENGINEER for review prior to the manufacture of a...
	1.4 MATERIAL DELIVERY, STORAGE, AND PROTECTION
	A. Piping materials, fittings, valves, and accessories shall be delivered in a clean and undamaged condition and stored off the ground for protection against oxidation caused by ground contact.
	B. Defective or damaged materials shall be replaced with new materials.
	2.1 GENERAL
	A. Extent of Work
	1. Pipes, fittings, and appurtenances shall be provided in accordance with the requirements of the applicable Sections of Divisions 33and as indicated.
	2. Materials in contact with potable water shall be listed as compliant with NSF Standard 61.
	3. All materials, fittings and appurtenances intended for use in pressure pipe systems shall be designed and constructed for a minimum working pressure of 150 psi unless the specific application dictates a higher working pressure.
	4. All dead ends (temporary and permanent) shall be mechanically restrained (plug is required). Thrust block restraint is not allowed.

	B. Piping Supports
	1. Pipes shall be adequately supported, restrained, and anchored in accordance with Section 40 05 07 – Pipe Supports, and as indicated.
	2. Piping support lateral and vertical seismic forces shall be sized in accordance with  design parameters indicated in Structural sheet GS-1 – General Structural Notes– Design Criteria– Seismic Loads and data per ASCE 7-05, Table 13.6-1 Seismic Coeff...
	C. Lining
	1. Application, thickness, and curing of pipe lining shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	D. Coating
	1. Application, thickness, and curing of coating on buried pipe shall be in accordance with the applicable Sections of Division 33, unless otherwise indicated.
	2. Pipes shall be coated in accordance with Section 09 96 00 – Protective Coating.
	E. Pressure Rating
	1. Piping systems shall be designed for the maximum expected pressure as defined in Section 01 74 30 – Pressure Pipe Testing and Disinfection, or as indicated on the Piping Schedule, whichever is greater.
	F. Grooved Piping Systems
	1. Piping systems with grooved joints and fittings may be provided in lieu of screwed, flanged, welded, or mechanical joint systems for steel and ductile iron yard piping. (All piping above and below ground within the property limits of treatment plan...
	G. Inspection
	1. Pipe shall be subject to inspection at the place of manufacture.
	2. During the manufacture, the ENGINEER shall be given access to areas where manufacturing is in progress and shall be permitted to make inspections necessary to confirm compliance with requirements.
	H. Tests
	1. Except where otherwise indicated, materials used in the manufacture of the pipe shall be tested in accordance with the applicable specifications and standards.
	2. The CONTRACTOR shall be responsible for performing material tests at no additional cost to the OWNER.
	I. Welding Requirements
	1. Qualification of welding procedures used to fabricate pipe shall be in accordance with the provisions of AWS D1.1 - Structural Welding Code or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	2. Welding procedures shall be submitted for the ENGINEER's review.
	J. Welder Qualifications
	1. Welding shall be performed by skilled welders and welding operators who have adequate experience in the methods and materials to be used.
	2. Welders shall be qualified under the provisions of AWS D1.1 or the ASME Boiler and Pressure Vessel Code, Section 9, whichever is applicable.
	3. Machines and electrodes similar to those used in the WORK shall be used in qualification tests.
	4. Qualification testing of welders and materials used during testing is part of the WORK.
	K. DIP and PVC Transition
	1. Transitions between DIP and PVC that are not specified or required by the construction plans or details are not permitted. PVC SDR-35 sewer pipe/ductile iron pipe adapters shall be used for DIP and PVC transition on all new constructions. Heavy dut...
	L. Tapping:
	1. Existing mains may be tapped as long as the tapping line is smaller than the tapped line. No size-on-size taps are permitted. Equal size lines branch-offs shall require that a tee be cut in. A ductile iron mechanical joint tapping sleeve is require...
	2. Tapping Sleeves and Tapping Valves
	a. Provide ductile iron, mechanical joint x flanged outlet tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	b. Provide as a tapping valve a mechanical joint x flanged outlet, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	c. Pressure test the tapping sleeve and valve at 150 psi for one hour. The OWNER and the ENGINEER (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	d. The pipe coupon will be carefully preserved and turned over to the OWNER.
	e. Provide double strap tapping saddles with AWWA threads and ball valve corp stop with operating nut gate valve for 1-1/2" and 2" taps.
	f. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	g. All taps must be not less than 18" from a fitting or bell.
	h. The tapping line must be smaller than the tapped line, except as approved by the OWNER and the ENGINEER.
	i. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	j. Cut-in tee construction may be required by the OWNER depending on the circumstances and sizes involved.
	3. Tapping Saddles
	a. Tapping saddles shall be used for all taps three inches in diameter or less.
	b. Tapping saddles shall be the double-strap, steel-constructed type conforming to AWWA C-800 requirements.
	c. Saddles shall be brass with stainless steel hardware with extra wide bearing surfaces furnished with a flanged or NPT threaded outlet.
	d. Saddles shall be rated for 150 psi working pressure and shall be furnished with extra thick and wide neoprene gasket.
	e. Service saddles shall be as manufactured by Clow or approved equal.

	2.2 PIPE FLANGES
	A. General
	B. Flanges shall be provided with flat faces and shall be attached with bolt holes straddling the vertical axis of the pipe unless otherwise indicated.
	C. Flange faces shall be perpendicular to the axis of the adjoining pipe.
	D. Flanges for miscellaneous small diameter pipes shall be in accordance with the standards indicated for these pipes.
	E. Pressure Ratings
	1. 150 psig or less:  Flanges shall conform to either AWWA C207 - Steel Pipe Flanges for Waterworks Service--Sizes 4 In. Through 144 In., Class D, or ASME B16.5 - Pipe Flanges and Flanged Fittings, 150 lb. class. For ozone and oxygen piping, use weld-...
	2. 150 psig to 275 psig:  Flanges shall conform to either AWWA C207 Class E or Class F, or ASME B16.5 150 lb. class.
	3. 275 psig to 500 psig:  Flanges shall conform to ASME B16.5, 300 lb. class.
	4. Selection Based on Test Pressure
	a. Do not expose AWWA flanges to test pressures greater than 125 percent of rated capacity.
	b. For higher test pressures, the next higher rated AWWA flange or an ANSI-rated flange shall be selected.
	F. Blind Flanges
	1. Provide blind flanges in accordance with AWWA C207, or as indicated for miscellaneous small pipes.
	2. Blind flanges for pipe sizes 12-inches and greater shall be provided with lifting eyes in the form of welded or screwed eye bolts.
	G. Flange Coating
	1. Machined faces of metal blind flanges and pipe flanges shall be coated with a temporary rust-inhibitive coating to protect the metal until the installation is completed.

	H. Flange Fasteners
	1. Unless otherwise shown on the drawings, or indicated in the applicable Sections of Divisions 33, Bolts and nuts shall conform to the following requirements;
	a. Threads shall be in accordance with ANSI/ASME B1.1, Class 2, UNC for bolt diameters 1” and smaller and UN8 for bolt diameters greater than 1”.
	b. Bolts shall have heavy hexagon heads and heavy hexagon nuts. Length of studs shall provide a projection of not less than 0.25 inch and no more than 0.5 inch through the nut when it is drawn tight.
	c. Thread studs on flange connections are not permitted except where space restrictions preclude the use of standard bolts.
	d. Through bolt holes shall be drilled in accordance with the applicable flange standard.
	e. All bolts fastening metallic flanges shall be provided with plain washers installed under the nut. Washer materials shall be of the same material as the bolt.  If the through bolt holes are drilled larger than the applicable standard by 1/8 inch in...
	f. All bolts fastening non-metallic flanges shall be provided with plain washers installed under both the bolt head and nut.  Washer materials shall be of the same material as the bolt.
	g. Anti-seize compound shall be used on carbon steel fasteners, and shall be Husk-ITT, Husky 2000; or approved equal.
	h. Anti-galling compound used for stainless steel fasteners in LOX, nitrogen injection, oxygen, ozone process/off-gas/vent and ozone contactor maintenance air service shall be Dupont “Krytox”; or approved equal.
	i. Anti-galling compound used for stainless steel fasteners for all other services shall be certified for potable water use and shall be Husk-ITT, Lube O’seal; Hercules, Real-Tuff; La Co, Slic-Tite; or approved equal.
	2. Fastener Material Group Numbering System
	a. Flange fasteners shall conform to the following material standards and shall be categorized within the Fastener Material Schedule Groups as indicated:
	1) Material Group C1 (Carbon steel) = ASTM A307 Grade B bolts, ASTM A563 Grade B nuts.
	2) Material Group C2 (Carbon steel) = ASTM A193 Grade B7 bolts, ASTM A194 Grade 2H nuts.
	3) Material Group S1 (316 SS) = ASTM A193, Grade B8M bolts, ASTM A194 Grade 8M nuts.
	4) Material Group S2 (304 SS) = ASTM A193, Grade B8 bolts, ASTM A194 Grade 8F nuts.
	5) Washers for carbon steel fasteners, if applicable, shall be provided with hardened steel conforming to ASTM F436.
	6) Washers for stainless steel fasteners, if applicable, shall conform to ASTM F844, material ASTM A167, Type 316 or ASTM A276, Type 316.
	3. Fastener Material Group Numbers used in Non-Corrosive Service Applications
	a. Flanges per AWWA C207 steel flanges.
	1) Class B and D flanges – Material Group C1
	2) Class E and F flanges. – Material Group C2
	b. AWWA C115 Ductile Iron Flanges - Material Group C1
	c. ASME B31 group piping flanges – Material Group C2
	d. Non-metallic pipe flanges - Material Group S1
	e. Stainless steel pipe flanges and all others not listed above - Material Group S1
	f. Where mating flanges are of different flange material standards and the specified Fastener Material Groups are in conflict, then fasteners of the higher grade shall be utilized unless otherwise indicated.  For the purpose of this requirement, the M...
	g. Where gaskets of Teflon or Viton-A are required, fasteners of Material Group C2 shall be utilized for all flange standards in lieu of those listed above.
	4. Fastener Material Group Numbers used in Corrosive Service Applications
	1) Corrosive service shall be as defined in accordance with Section 05 50 00 Miscellaneous Metalwork.
	2) All Flange fasteners shall be of Material Group S1 unless S2 is otherwise indicated.
	I. Insulating Flanges
	1. Insulated flanges shall be provided with bolt holes 1/4-inch diameter greater than the bolt diameter.
	J. Insulating Flange Sets
	1. Insulating flange sets shall be furnished on all piping connections where two dissimilar metals are to be connected in order to prevent corrosion. Each insulating flange set shall consist of an insulating gasket, insulating sleeves and washers, and...
	2. Insulating sleeves and washers shall be one piece when flange bolt diameter is 1-1/2 inch or smaller and shall be made of acetyl resin.
	3. For bolt diameters larger than 1-1/2 inches, insulating sleeves and washers shall be 2-piece and shall be made of polyethylene or phenolic material.
	4. Steel washers shall be in conformance with ASTM A 325 - Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	5. Insulating flange sets materials used for fluids other than general water and wastewater shall be made of materials compatible with the fluid services.
	6. Insulating gaskets shall be full-face.
	K. Insulating Flange Manufacturer, or Approved Equal
	1. JM Red Devil, Type E
	2. Maloney Pipeline Products Co.
	3. PSI Products, Inc. (Garlock Pipeline Technologies)
	L. Flange Gaskets
	1. Gaskets for flanged joints used in general water and wastewater service shall be full-faced type, with material and thickness in accordance with AWWA C207, suitable for temperatures to 700 degrees F, a pH of one to 11, and pressures to 1000 psig.
	2. Blind flanges shall be provided with gaskets covering the entire inside face of the blind flange and shall be cemented to the blind flange.
	3. Ring gaskets will not be accepted unless otherwise indicated.
	1. Flanged gaskets shall be Toroseal gaskets as manufactured by American Pipe or Flange-Tyte gaskets as manufactured by US pipe.

	2. Gaskets for flanged joints used in water with chloramines shall be Teflon material, NSF 61 approved, Garlock, Gylon Style 3505, John Crane, or approved equal.
	3. Gaskets for flanged joints used in water with ozone shall be Teflon material, NSF 61 approved, Garlock, Gylon, Style 3504, John Crane, or approved equal. Contractor shall furnish high strength bolts in accordance with ASTM A325 at all locations whe...
	4. Gaskets for flanges for PVC and CPVC piping used in general water and wastewater service shall be NSF 61 approved, full-faced, 1/8-inch thick, and made of fluoroelastomer having a durometer hardness of 50 to 70. Gaskets for pipe sizes up to 24-inch...
	5. When the mating flange has a raised face, provide stainless steel flat ring gasket filler between the PVC flange and gasket and the adjacent flange.
	6. Gaskets for flanged joints used in chemicals, hot air, ozone gas, solvents, hydrocarbons, steam, chlorine and other fluids shall be made of materials compatible with the service, pressure, and temperature. Consult gasket Manufacturer for recommende...
	2.3 THREADED INSULATING CONNECTIONS
	A. General
	1. Threaded insulating bushings, unions, or couplings, as appropriate, shall be furnished for joining threaded pipes of dissimilar metals and for piping systems where corrosion control and cathodic protection are involved.
	B. Materials
	1. Threaded insulating connections shall be constructed of nylon, Teflon, polycarbonate, polyethylene, or other non-conductive materials, and shall have ratings and properties to suit the service and loading conditions.
	2.4 MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE)
	A. General
	1. Provide cast mechanical-type couplings where indicated, conforming to the requirements of AWWA C606 - Grooved and Shouldered Joints.
	2. Bolts and nuts shall conform to the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	3. Elastomers for seal materials shall be compatible with the piping service and fluid utilized, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal...
	4. Grooved or banded piping shall conform to the coupling manufacturer's recommendations to suit the highest expected pressure.
	a. If grooved connections are used, the remaining thickness of pipe material after grooving shall be adequate to carry the load imparted to the joint. Joints for thin wall pipes shall be banded or welded
	b. Method of connection for metallic pipes using rolled pipe ends shall not be acceptable.
	c. Couplings for PVC pipe shall be furnished with radius cut or standard roll grooved pipe ends.
	5. In order to avoid excessive load on equipment caused by pipe movement due to steady state or transient pressure conditions, equipment connections with mechanical-type couplings shall be provided with rigid grooved couplings or flexible type couplin...
	6. Mechanical type couplings shall be electrically bonded.
	7. The CONTRACTOR shall have the coupling manufacturer's service representative verify the correct choice and application of couplings and gaskets, and the workmanship, to assure a correct installation.
	8. In order to assure uniform and compatible piping components, grooved fittings, couplings, and valves shall be furnished by the same manufacturer as the coupling.
	9. Grooving tools shall be from the same manufacturer as the grooved components.
	B. Steel Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 41 or 44 (banded, flexible)
	2. Victaulic Style 177 / 77 / W77 (grooved, flexible or rigid)
	3. Victaulic Style 107H / 07 / W07 or HP-70 (grooved, rigid)
	C. Ductile Iron Pipe Couplings Manufacturer, or approved equal
	1. Victaulic Style 31 (flexible or rigid grooving)
	D. PVC Pipe Couplings Manufacturer, or approved equal
	1. North American Specialty Products
	2. Victaulic Aquamine Products, Series 2900
	2.5 SLEEVE–SPLIT TYPE COUPLINGS
	A. General
	1. Provide sleeve-split type couplings where indicated.
	B. Construction
	1. Couplings shall be of the split-type, consisting of one- or 2-piece housing, gasket assembly, bolts and nuts, and end rings.
	2. The double arch cross section that closes around the pipe ends shall be smooth in order to allow for expansion or contraction requirements.
	3. The pipe ends with steel end rings affixed shall provide restraint requirements.
	4. As the coupling closes, it shall confine the elastomeric gasket beneath the arches of the sleeve to create a radial seal.
	5. The axial seal shall squeeze the closure plates as the bolts pull the coupling snug around the pipe.
	6. Elastomers for seal materials shall be compatible with the piping service, in accordance with the coupling manufacturer's recommendations. Where couplings are used in water containing dissolved ozone residual or chloramines, seal material shall be ...
	7. The coupling shall permit angular pipe deflection, flexibility, contraction and expansion, as designed by the manufacturer.
	8. The coupling housing shall be designed for internal pressure and external loads as determined by the design procedures of AWWA M-11.
	9. The coupling shell thickness of the steel coupling shall be calculated using the formula:
	T=PwDy/2Fs
	Where:
	T = steel coupling thickness, in.
	Dy = pipe outside diameter, in.
	Pw = Design working pressure, psi
	Fs = 50 percent of minimum yield point of steel, psi
	10. Coupling design calculations shall be stamped and signed by a registered engineer and shall be included in the Shop Drawing submittal for couplings.
	11. The sealing members shall be comprised of 2 O-ring gaskets and an elastomer sealing pad bonded to sealing plate.
	12. Internal pressure shall not be required to make the seal.
	C. Materials
	1. Unless otherwise indicated, the coupling housing material shall be the same material as the piping.
	2. Couplings
	a. Carbon steel couplings shall be fabricated from ASTM A 36.
	b. Stainless steel couplings shall be fabricated from ASTM A 240, Type - 304, 304L, 316, or 316L.
	3. Restraint End Rings
	a. Carbon steel end rings shall conform to ASTM A 108 Grade 1018.
	b. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	4. Bolts and nuts shall be in conformance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	5. Carbon steel couplings shall be fusion bond epoxy-coated inside and outside of the coupling in accordance with the requirements of Section 09 96 00 – Protective Coating.
	6. Wrapping
	a. Couplings installed underground shall be provided with Depend-O-Wrap tape or approved equal.
	b. The application of wrapping material shall be in conformance with AWWA C209.
	D. Pipe Preparation
	1. Ends of pipes shall be prepared for the flexible split sleeve type couplings inspected and approved by the coupling manufacturer.
	2. The pipe outside diameter and roundness tolerances shall comply with tolerances listed in AWWA C219.
	3. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the end of the pipe.
	4. End Rings
	a. Provide end rings with couplings when restraint is required.
	b. Carbon steel end rings shall be constructed of ASTM A 108 Grade 1018.
	c. Stainless steel end rings shall conform to ASTM A 276 Type - 316L.
	5. Where the split-type coupling is used to take up thermal expansion or contraction (Depend-O-Lok F X E or approved equal) at the pipe joint, one end ring shall be fixed to one end of the pipe in order to keep the coupling in the proper location.
	6. Fully-Restrained Joints
	a. Where the split-type coupling is used for a fully-restrained pipe joint (Depend-O-Lok F X F or approved equal) at the pipe joint, one end ring shall be welded to each of the pipe ends to fit beneath the coupling and shall be protected by the coating.
	b. Welding design and specification shall be in conformance with the coupling manufacturer’s recommendations.
	E. Sleeve-Split Type Couplings Manufacturer, or approved Equal
	1. Victaulic
	2.6 SLEEVE-TYPE COUPLINGS
	A. General
	1. Provide sleeve-type couplings where indicated.
	2. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of sleeve coupling unless approved by the ENGINEER.
	B. Construction
	1. Sleeve couplings shall be in accordance with AWWA C219 - Standard for Bolted Sleeve-Type Couplings for Plain-End Pipe.
	2. Couplings shall be constructed of steel with steel bolts, without pipe stop.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The middle ring shall be not less than 1/4-inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the middle ring material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The coupling shall be either 5 or 7 inches long for sizes up to and including 30-inch and 10 inches long for sizes greater than 30-inch, for standard steel couplings, and 16 inches long for long-sleeve couplings.
	7. The followers shall be single-piece contoured mill sections welded and cold-expanded as required for the middle rings and of sufficient strength to accommodate the number of bolts necessary to obtain adequate gasket pressures without excessive roll...
	8. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	9. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	10. Buried sleeve-type couplings shall be epoxy-coated at the factory as indicated.
	C. Pipe Preparation
	1. Where indicated, prepare the ends of the pipe for flexible steel couplings.
	2. Plain ends for use with couplings shall be smooth and round for a distance of 12 inches from the ends of the pipe, with an outside diameter not more than 1/64 inch smaller than the nominal outside diameter of the pipe.
	3. The middle ring shall be tested by cold-expanding a minimum of one percent beyond the yield point, in order to proof-test the weld to the strength of the parent metal.
	4. The weld of the middle ring shall be subjected to air test for porosity.
	D. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	E. Piping Connection to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	F. Insulating Sleeve Couplings
	1. Where insulating couplings are required, both ends of the coupling shall be provided with a wedge-shaped gasket which assembles over a sleeve of an insulating compound material compatible with the fluid service in order to obtain insulation of coup...
	G. Restrained Joints
	1. Sleeve-type couplings on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	H. Sleeve-Type Couplings Manufacturer, or approved Equal
	1. Dresser, Style 38
	2. Ford Meter Box Co., Inc., Style FC1 or FC3
	3. Smith-Blair, Style 411
	2.7 Flexible sleeve type couplings for differing pipe materials/diameters in buried applications
	A. Flexible sleeve type couplings to connect different pipe types shall be of corrosion resistant rubber or PVC with Type 316 stainless steel clamp bands; Flexible sleeve type couplings shall be as manufactured by Fernco, Mission Rubber Company, Inc.,...
	2.8 FLANGED COUPLING ADAPTERS AND DISMANTLING JOINTS
	A. Provide couplings where indicated.
	B. The CONTRACTOR will not be allowed to substitute any other type of coupling in lieu of the couplings as specified herein unless approved by the ENGINEER.
	C. The coupling shall be rated as indicated.
	D. Construction
	1. Coupling bodies shall be fabricated from steel, ASTM A 512 - Cold-Drawn butt-weld Carbon Steel Mechanical Tubing or A 513 - Electric-Resistance Welded Carbon and Alloy Steel Mechanical Tubing with steel bolts, without pipe stop.
	2. Provide flanges in conformance with AWWA C207.
	3. Couplings shall be of sizes to fit the indicated pipe and fittings.
	4. The body shall be not less than 1/4 inch thick or at least the same wall thickness as the pipe to which the coupling is connected.
	5. If the strength of the body material is less than the strength of the pipe material, the thickness of the middle ring shall be increased to have the same strength as the pipe.
	6. The follower flange shall be fabricated from steel, ASTM A 576 - Steel Bars, Carbon, Hot Wrought, Special Quality or AISI C1012.
	7. The shape of the follower shall be of such design as to provide positive confinement of the gasket.
	8. Bolts and nuts shall be in accordance with the requirements of Section 05 50 00 – Miscellaneous Metalwork.
	9. Buried couplings shall be epoxy-coated at the factory as indicated.
	E. Seals
	1. Seal elastomer materials for couplings shall be selected to be compatible with the fluid service, pressure and temperature. They shall be composed of elastomeric-compound material that will not deteriorate from age or exposure to air under normal s...
	2. Where couplings are used in water containing ozone or chloramines, seal material shall be Viton-A.
	3. Where couplings are used for fluids which are not compatible with rubber materials, the elastomeric seal material shall be compatible with the piping service and fluid utilized.
	F. Piping Connections to Equipment
	1. Where couplings are shown to connect piping to mechanical equipment such as pumps, compressors, and blowers, the piping shall be aligned with the equipment point of connection and shall be perpendicular to the axis of the flange or fitting for whic...
	2. The piping shall not impose excessive stress to the equipment connection to cause misalignment of the equipment.
	3. The CONTRACTOR shall assign the responsibility to the equipment manufacturer to review the piping connection to the equipment and submit any modifications to the ENGINEER for review.
	G. Restrained Joints on flanged coupling adapters
	1. Flanged coupling adapters on pressure lines shall be harnessed unless thrust restraint is provided by other means.
	2. Harnesses shall be designed by the pipe manufacturer in accordance with AWWA Manual M11, or as indicated.
	3. Harness sets shall be designed for the maximum test pressure of the pipe in which they are installed.
	4. Where harness sets are installed near the suction and discharge of the pump, harness bolts shall have zero elongation in order to prevent misalignment of the pump imparted by the thrust within the piping system.
	5. Other means of restraining the coupling such as set screws will not be accepted.
	H. Flanged Couplings Adapter Manufacturer, or approved equal
	1. Smith-Blair, Model 913
	2. Dresser, Model 128-W
	3. JCM, Model 303
	I. Dismantling Joints Manufacturer, or approved equal
	1. Smith-Blair, Model 975
	2. Dresser, Model 131
	3. JCM, Model 309
	2.9 FLEXIBLE CONNECTORS
	A. Low-Temperature
	1. Flexible connectors shall be installed in piping connections to engines, blowers, compressors, and other vibrating equipment, and where indicated.
	2. Flexible connectors for service temperatures up to 180 degrees F shall be flanged-reinforced neoprene or butyl spools, rated for a working pressure of 40 to 150 psig, or reinforced flanged duck and rubber, as best suited for the application.
	3. Flexible connectors for service temperatures above 180 degrees F shall be flanged, braided stainless steel spools with inner, annular, corrugated stainless steel hose, rated for a minimum 150-psig working pressure, unless otherwise indicated.
	4. The connectors shall be a minimum of 9 inches long and provided with face-to-face flanges, unless otherwise indicated.
	5. The final material selection shall be approved by the manufacturer.
	6. The CONTRACTOR shall submit manufacturer’s Shop Drawings and calculations.
	B. High-Temperature
	1. Install flexible connectors in engine exhaust piping and where indicated.
	2. Connectors shall be sufficient to compensate for thermal expansion and contraction and to isolate vibration between the engine and the exhaust piping system.
	3. Connectors shall be stainless steel bellows-type, flanged, and rated for minimum 150 psig, 2000 degrees F.
	C. Flexible Connections for Chemical Tanks
	1. Flexible connectors for chemical tanks shall be constructed of molded PTFE with at least two convolutions and flanged joints. Flanges shall be ductile iron with Type 316 stainless steel bolts and nuts.
	2. Flexible connector shall be Proco Series 442 molded expansion joint, or approved equal.
	2.10 EXPANSION JOINTS
	A. Piping subject to expansion and contraction shall be provided with sufficient means to compensate for such movement without exertion of undue forces to equipment or structures, accomplished with expansion loops, bellow-type expansion joints, or sli...
	B. Expansion joints shall be provided with flanged ends and constructed of stainless steel, Monel, rubber, or other materials best suited for each individual service. Where expansion joints are used in water containing dissolved ozone residual or chlo...
	C. Where bellows-type expansion joints are mounted near the suction nozzle of the pump, stainless steel internal liner shall be provided to minimize turbulence as the flow passes through the arches of the bellows.
	D. CONTRACTOR shall submit detailed calculations and manufacturer's Shop Drawings of proposed expansion joints, piping layouts, and anchors and guides, including information on materials, temperature, and pressure ratings.
	2.11 PIPE THREADS
	A. Pipe threads shall be in conformance with ASME B1.20.1 - Pipe Threads, General Purpose (inch), and be made up with Teflon tape unless otherwise indicated.
	2.12 PIPE INSULATION
	A. Hot and cold liquid piping, flues, and engine exhaust piping shall be insulated as indicated and in accordance with the requirements of Section 43 10 70 – Pipe, Ductwork, and Equipment Insulation.
	B. No unprotected hot piping shall be within reach of operating personnel or other persons.
	C. Pre-insulated pipe for underground service shall be in accordance with the requirements of Section 43 10 68 – Pre-Insulated Pipe.
	2.13 MODULAR MECHANICAL SEALS FOR PIPING PENETRATIONS
	A. Where indicated and where required in order to prevent flow of water or air, the passages of piping through wall sleeves and cored openings shall be sealed with modular interlocking link mechanical closures.
	B. Individual links shall be constructed of EPDM rubber, be suitable for temperatures between minus 40 and plus 250 degrees F, and be shaped to fill the annular space between the outside of the pipe and the inside of the wall sleeve or cored opening.
	C. Assemble the links using Type 316 stainless steel bolts and nuts to form a continuous rubber belt around the pipe.
	D. Pressure plates under each bolt and nut shall be fabricated of a corrosion-resistant composite material.
	E. After the seal assembly is positioned in the sleeve, tighten the bolts against the pressure plates to expand the rubber links and form the watertight seal.
	F. Sizing and installation of sleeves and assemblies shall be in accordance with the manufacturer's recommendations.
	G. Modular Mechanical Seals Manufacturer, or approved equal
	1. Thunderline Corporation, Link-Seal
	2. Proco, Pen-Seal
	2.14 Sample Points (water transmission mains)
	A. Install sample taps required to take all necessary water samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The CONTRACTOR will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure throughout the test and until such time as regulatory agency approval to place the main in service has been received by the OWNER.
	E. Following the receipt of regulatory agency approval, the CONTRACTOR will remove all sample point tubing and install a brass plug on all sample point corporation stops.

	2.15 AIR AND GAS TRAPS
	A. Air and gas pipes shall slope to low points and shall be provided with drip legs, shut-off valves, strainers, and traps.
	B. Pipe the traps to the nearest drain.
	C. Air and gas traps shall be not less than 150-lb iron body float-type, with a copper or stainless steel float.
	D. Bracket, lever, and pins shall be constructed of stainless steel.
	E. Drain traps shall be provided with threaded connections.
	F. Air and Gas Traps Manufacturer, or approved equal
	1. Armstrong International, Inc.
	2. Spirax Sarco, Inc.
	2.16 GLASS LINING
	A. General
	1. Ductile iron or steel pipe and fittings shall be glass-lined where indicated.
	2. The glass lining shall be suitable for handling sewage, primary sludge, digested sludge, and scum.
	3. The lining shall be smooth, continuous, and suitable for prevention of grease and foam build-up.
	4. The glass lining shall be capable of withstanding thermal shock of 350 degrees F (from 430 degrees F to 80 degrees F) without crazing, blistering, or spalling.
	B. The glass lining shall consist of a vitreous material to meet or exceed the following criteria:
	1. unaffected by scraping with a sharp knife, simulating the effects of rodding;
	2. unaffected by the continuous application of live steam from a steam generator, immediately followed by a cold water quench;
	3. unaffected by an 8-percent sulfuric acid solution at 148 degrees F for a 10-minute period;
	4. a minimum thickness of 10 mils by micro test;
	5. spark-tested to be free of pinholes;
	6. a hardness of 5 to 6 Mohs; and,
	7. a density of 2.5 to 3.0 g/cu cm, measured by ASTM D 792 - Test Method for Specific Gravity (Relative Density) and Density of Plastics by Displacement.
	C. Application
	1. Cast or ductile iron pipes and fittings shall be bored or machined smooth in order to remove voids or protrusions.
	2. Steel pipe shall be seamless pipe, with internal fitting welds ground smooth, slag holes ground out, re-welded, and ground smooth.
	3. Interior surfaces shall be grit-blasted to white metal, and lining shall be fused onto chemically clean metal at above 1400 degrees F.
	4. Welded flanges shall be factory-installed before lining.
	5. Screwed flanges or cast and ductile iron pipes shall be installed after lining.
	6. Pieces shall be sealed and tested prior to shipment.
	7. Finish shall be subject to the ENGINEER'S approval.
	D. Manufacturer, or approved equal
	1. The Pfaudler Co, Inc.
	2. A.O. Smith Corp.
	3. Waterworks, Mfg. Co.
	3.1 GENERAL
	A. Install piping, fittings, and appurtenances in accordance with the requirements of applicable Sections of Divisions 33.
	B. Proprietary manufactured couplings shall be installed in accordance with the coupling manufacturer's recommendation.
	C. Care shall be taken to insure that piping flanges, mechanical-type couplings, sleeve-type couplings, flexible connectors, and expansion joints are properly installed as follows:
	1. Gasket surfaces shall be carefully cleaned and inspected prior to making up the connection.
	2. Each gasket shall be centered properly on the contact surfaces.
	3. Connections shall be installed to prevent inducing stress to the piping system or the equipment to which the piping is connected.
	4. Contact surfaces for flanges, couplings, and piping ends shall be aligned parallel, concentric, and square to each axis at the piping connections.
	5. Flange Bolts
	a. Flange bolts shall be initially hand-tightened with the piping connections properly aligned.
	b. Bolts shall be tightened with a torque wrench in a staggered sequence to the recommended torque for the bolt material per AWWA M-11.
	6. Harness, Thrust Restraint, and Tie Rod Bolts
	a. Harness, thrust restraint, and tie rod bolts used for sleeve couplings, flange coupling adapters, or flexible joints shall be tightened gradually and equally at diametrically opposite sides until snug, in order to prevent misalignment and to insure...
	b. In order to prevent induced stress or misalignment, do not over-torque connections to adjoining pump or equipment.
	7. Groove ends shall be clean and free from indentations, projections, and roll marks in the area from the pipe end to the groove.
	8. After installation, joints shall meet the indicated leakage rate.
	9. Flanges shall not be deformed nor cracked.
	D. Lined Piping Systems
	1. The lining manufacturer shall take full responsibility for the complete, final product and its application.
	2. Pipe ends and joints of lined pipes at screwed flanges shall be epoxy-coated in order to assure continuous protection.
	E. Core Drilling
	1. Where core drilling is required for pipes passing through existing concrete, core drilling locations shall be determined by radiograph of concrete construction in order to avoid damage to embedded raceways and reinforcing bars.
	F. Cleanup
	1. After completion of the WORK, cuttings, joining and wrapping materials, and other scattered debris shall be removed from the Site.
	2. The entire piping system shall be handed over in a clean and functional condition.
	3.2 SERVICES OF MANUFACTURER
	A. Where the assistance of a manufacturer's service representative is advisable, in order to obtain perfect pipe joints, supports, or special connections, the CONTRACTOR shall furnish such assistance at no additional cost to the OWNER.

	33 05 02 - Piping Identification_v033117
	1.1 THE REQUIREMENT
	A. The CONTRACTOR shall provide identification for exposed piping and valves, complete and in place, in accordance with the Contract Documents.
	B. The requirements of Section 01 33 00 –Submittal Procedures apply to this Section.
	C. The requirements of Section 09 96 00 – Protective Coatings apply to this Section.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Commercial Standards
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 01 33 00 - Submittal Procedures.
	B. The CONTRACTOR shall submit to ENGINEER, for approval, a list of suggested wording for all valve tags prior to fabrication.
	C. Samples
	1. One sample of each type of identification device to be used in work.
	2.1 IDENTIFICATION OF PIPING
	A. Except as indicated below for very short pipe lengths, identify exposed piping larger than 2-inches nominal size for the pipe contents and direction of flow.
	1. Marker Type
	a. Snap Around:  Vinyl or polyester sheet with UV- resistant ink, preshaped and sized to tightly curl around the pipe and remain in position.
	b. Adhesive:  Vinyl or polyester sheet with UV- resistant ink, shaped similar to pipe curvature and coated with pressure sensitive adhesive.
	c. Stencil:  Lettering painted directly on surface of pipe inside color coded marker area.
	2. Marker Area:  Sized per pipe size according to ANSI A13.1; color from the table below.
	3. Lettering:  Sized per pipe size according to ANSI A13.1; color from the table below.
	4. Arrows:  at least2arrows at each marker area, showing direction of flow.
	B. Pipe 2-inches and smaller shall be identified by plastic plates made from laminated 3 layer plastic with engraved black letters on white background.
	C. Identification of all exposed pipe shall be accomplished by color-coding with bands and by lettering as specified in Part 3 of this Section, and in Section 09 96 00 – Protective Coating.
	D. Pipe identification shall be as manufactured by Brady, Seton, or approved equal.
	2.2 EXISTING IDENTIFICATION SYSTEMS
	A. In installations where existing piping identification systems have been established, the CONTRACTOR shall follow the existing system. Where existing identification systems are incomplete, utilize the existing system as far as practical and suppleme...
	2.3 IDENTIFICATION OF VALVES AND SHORT PIPE LENGTHS
	A. Identifying devices for valves and the sections of pipe that are too short to be identified with markers and arrows shall be identified with metal or plastic tags.
	B. Metal tags shall be stainless steel with embossed lettering.  Plastic tags shall be solid black plastic laminate with white embossed letters.  Tags shall be designed to be firmly attached to the valves or short pipes or to the structure immediately...
	C. Wording on the valve tags shall describe the exact function of each valve, e.g., "POTABLE WATER," "RAW WATER", etc.
	3.1 GENERAL
	A. Markers and identification tags shall be installed in accordance with the manufacturer's printed instructions, and shall be neat and uniform in appearance.  Tags and markers shall be readily visible from all normal working locations.
	3.2 VALVE TAGS
	A. Valve tags shall be permanently attached to the valve or structure by means of 2 stainless steel bolts or screws.
	3.3 MARKER LOCATIONS and pipe identification
	A. Each pipe shall be marked at:
	1. Intervals of 20-feet in straight runs.
	2. At least once in every room.
	3. Within 2-feet of turns, elbows, and valves.
	4. On the upstream side of tees, branches, and other distribution points.
	5. On both sides of walls and floors through which the piping passes.
	6. Sections of pipe that are too short to be identified with color bands, lettered labels, and directional arrows shall be tagged and identified similar to valves.
	B. Pipe identification shall consists of four elements (i.e., two color bands, a lettered label, and a directional label). The bands shall be arranged so that the lettered label and the directional arrow is places between the two bands.
	3.4 IDENTIFICATION COLORS
	A. Conform to the following color codes.
	Color Schedule
	Pipe Contents

	33 26 35 Wet Tapping & Line Stop (PVC-DIP)
	Part 1 GENERAL

	33 26 40 Valves and Appurtenances
	A. Submit copies of valve ordering schedule for approval before ordering valves.
	B. Submit detailed Shop Drawings in accordance with Section 01 33 00. Clearly indicate the make, model, location, type, size and pressure rating.
	C. Certified copies of reports covering proof of design testing.
	D. Submit manufacturer supplied operation and maintenance instructions for each type of valve larger than 4" in diameter.

	33 26 60 Water Transmission Systems
	1.1 THE SUMMARY
	A. The work covered by this section consists of providing all labor, equipment, materials, and performing all construction required to install the various piping, valves, fittings and accessories for potable water distribution mains as specified and s...
	B. RELATED SECTIONS
	1. Section 01 11 00 -Summary of Work.
	2. Section 01 33 00 – Submittal Procedures
	3. Section 01 74 30 -Pressure Pipe Testing and Disinfection.
	4. Section 01 72 00 -Project Record Drawings.
	5. Section 01 76 10 -Protection of Existing Facilities.
	6. Section 31 23 33 -Trenching and Backfilling.

	1.2 CONTRACTOR SUBMITTALS
	A. Submittals for the various types of pipe, fittings and restrained joints.
	B. Catalog cuts and shop drawings for all valves and valve boxes.
	C. Record drawings in accordance with Section 01 72 00 – Project Record Drawings.
	D. The manufacturer will furnish a sworn affidavit that the pipe, fittings and lining furnished under the Contract comply with all applicable provisions of the ANSI and/or AWWA Standards.
	E. Reports of pressure tests, leakage tests and bacteriological clearance tests in accordance with Section 01670 - Testing Piping Systems.
	F. Shop drawing submittals for materials listed as approved in the Water Utilities Department "Manual of Minimum Engineering and Construction Standards" are not required if the Contractor submits a signed "shop specification" form attached hereto.
	1.3 JOB CONDITIONS
	A. The Contractor will submit plans and schedules for approval by the Owner before any shutdown or any interruption in service takes place or any large flows and volumes of water are used for flushing or disinfection.
	B. Design criteria for all pipe and fittings:  150 psi test pressure, ANSI laying condition Type 4, trench width of 2 feet plus the pipe diameter.
	C. Pipe and fittings shall be marked with the diameter, date of manufacture, and the name or trademark of the manufacturer.
	2.1 DUCTILE IRON PIPE (D.I.P.)
	A. Ductile Iron Pipe shall be in accordance with Section 33 26 10 -Ductile Iron Pipe and Fittings
	2.2 POLYVINYLCHLORIDE (PVC)
	A. PVC Pipe shall be in accordance with Section 33 26 14 -Polyvinylchloride (PVC) Pressure Pipe
	2.3 RESTRAINED JOINTS
	A. Provide ductile iron Class 350 restrained joint pipe. Where the drawings do not specify a type of restrained joint, but require a specified length of restraining, ductile iron retainer glands may be used.
	2.4 FITTINGS
	A. All fittings shall be ductile iron, cement lined with a bituminous seal coat, mechanical joint, Class 250 conforming to ANSI A21.10 and AWWA C-104/110/111.
	B. Joints for fittings 24" in diameter and under shall be restrained mechanical joint, except above ground fittings which shall be flanged.
	C. Joints for fittings 16" in diameter and smaller shall be restrained type in accordance with the schedule shown on the Contract Drawings.
	2.5 GATE VALVES
	A. Provide mechanical joint, iron body, resilient seat gate valves conforming to the latest edition of AWWA C-509, for all valves smaller than 12”.
	B. Gate valves smaller than 4" shall conform to federal specifications W W-V-54D, Type 1, Class A, 125 psi steam pressure rating.
	C. Furnish non-rising stem gate valves, with parallel seats, interior parts coated with thermo-setting epoxy, and mechanical joint ends.
	D. Gate valves are to open left (counter-clockwise) with a 2-inch square operating nut. Unless otherwise shown, valves are to be set with their stems vertically above the centerline of the pipe.
	E. Gate valves are to be carefully inspected, opened wide, then tightly closed, and all the nuts and bolts thereon tested for tightness.
	F. Any gate valve that does not operate correctly will be removed and replaced at the Contractor's expense.
	G. Valve operating nuts are to be brought within 30" of finished grade.
	H. Special care shall be taken by the Contractor to prevent joint material, stones, or other substances from becoming lodged in the valve seat.
	I. Gate valves shall be tied to mains with tie rods or anchor tees.
	2.6 BUTTERFLY VALVES
	A. Provide Class 150A mechanical joint butterfly valves conforming to the latest edition of AWWA C-504, suitable for buried service, for all valves 12" and larger (except tapping valves).
	B. Furnish butterfly valves with "O" ring shaft seals and cast iron body and disc.
	C. Butterfly valves shall be tied to mains with tie rods or anchor tees.
	D. Laying length of all classes shall be Table 2, short body.
	E. Actual port diameter shall not be less than one inch (1") smaller than the nominal pipe size to which it is attached.
	F. Valves shall be equipped with adjustable mechanical stop limiting devices in the operator to prevent over travel of the valve disc in the open and closed position. Disc position stops located in the valve body are not acceptable.
	G. Valve bodies shall be constructed of ASTM A126 Class B cast iron and shall have two (2) integrally cast trunnions for shaft bearings.
	H. Valve discs shall operate through a 90-1/4 degree angle from full closed to full open position.
	I. Valve discs shall be alloy cast iron ASTM A436 Type 1, or ASTM A48, or ASTM A126 for valves on lines of nominal pipe sizes of twenty inches (20") and smaller.
	J. Valve discs shall be ASTM A48 cast iron or ASTM A536 ductile iron for valves on lines of nominal pipe sizes of twenty-four inches (24") or larger.
	K. Valve discs shall also be provided with a type 316 stainless steel seating edge for ASTM A48, A126 or A536 cast iron discs, and shall not have any hollow chambers which can entrap water.
	L. Valve shafts shall be type 316 stainless steel. Shaft diameter shall meet minimum requirements established by AWWA Standard C504.
	M. Valve shafts shall be one (1) piece for valves with nominal pipe sizes twenty inches (20") and smaller.
	N. Valve shafts shall be two (2) piece for valves with nominal pipe sizes twenty-four inches (24") and larger.
	O. Valve seats shall have the bond with the valve body tested with a seventy-five pound (75 lb.) pull in accordance with test procedures ASTM D-429 method B for valves with nominal pipe sizes twenty inches (20") and smaller.
	P. For valves twenty-four inches (24") and larger, seats shall be retained in the body by mechanical means without retaining rings, segments, screws or hardware of any kind in the flow streams.
	Q. Valve seats shall be field adjustable around the full circumference of the valve body without interruption for valves with nominal pipe sizes twenty-four inches (24") and larger.
	R. Valve seats shall be replaceable without dismantling the operator, disc or shaft and without removing the valve from the line. The manufacturer shall certify that the valve seat is field replaceable as specified for valves with nominal pipe sizes t...
	S. Valve bearings shall be sleeve type bearings, and shall be 100% nylon or teflon for valves with nominal pipe sizes twenty inches (20") and smaller.
	T. Valve bearings shall be teflon lining with fiberglass backing for valves with nominal pipe sizes twenty-four inches (24") and larger. Valve bearings shall be self lubricating and bearing loads shall not exceed 20% of the compressible strength of th...
	U. Valve shaft seals shall be self compensating split V-type, and shall be adjustable and replaceable without removing the operator and/or the shaft.
	V. Valve shaft seals shall be the same elastomer as specified for the valve seats for the intended service.
	W. Manual operators shall conform to AWWA C504, except where modified or supplemented herein, and shall be of the worm gear or traveling nut type and shall be self-locking to prevent the valve disc from creeping or fluttering when in any intermediate ...
	X. Manual operators shall be totally enclosed and permanently lubricated, and shall have a gear ratio and hand-wheel diameter designed to produce an output torque equivalent to the maximum valve shaft torque required to operate the valve under actual ...
	Y. For buried service, valves shall be totally enclosed, fully gasketed, grease packed and shall be designed to operate indefinitely when submerged under twenty feet (20') of water. Buried service operators shall be provided with a valve extension ste...
	Z. Laying length of all classes shall be Table 2, short body.
	AA. Valves shall be rated at not less than a 150 psi working pressure.
	BB. Valves shall be the manually operated type opening counterclockwise.
	CC. Valves shall be as manufactured by Mueller Lineseal, Keystone, M & H, American/Darling, Pratt, Dezurik BAW, Dresser #1450, Clow, or U.S. Pipe
	2.7 TAPPING SLEEVES AND TAPPING VALVES
	A. Provide ductile iron, mechanical joint tapping sleeves. Factory epoxy coated steel tapping sleeves are permissible on existing SDR-26 and SDR-21 PVC pipe only.
	B. Provide as a tapping valve a mechanical joint, iron body, resilient seat gate valve, conforming to those described in these Specifications.
	C. Pressure test the tapping sleeve and valve at 150 psi for one (1) hour. The Owner and the Engineer (if applicable) must be given not less than 48 hours advance notice of the test and must be present to witness the test.
	D. The pipe coupon will be carefully preserved and turned over to the Owner.
	E. Provide double strap tapping saddles with AWWA threads and ball valve curb stop with operating nut gate valve for 1-1/2" and 2" taps.
	F. Provide double strap tapping saddle with AWWA threads and corporation stop with AWWA inlet threads for taps 1" and smaller.
	G. All taps must be not less than 18" from a fitting or bell.
	H. The tapping line must be smaller than the tapped line, except as approved by the Owner and the Engineer.
	I. A ductile iron tapping sleeve is required for all taps unless the tapping line is less than 1/2 the diameter of the line to be tapped. A steel tapping sleeve is permissible in those cases.
	J. Cut-in tee construction may be required by the Owner depending on the circumstances and sizes involved.
	2.8 VALVE BOXES
	A. Provide cast iron valve boxes with screw type riser sections and a minimum inside shaft diameter of 5-1/4" for all valves 4" and larger installed underground.
	B. Furnish valve box lids with a 1-1/2" deep skirt and the word "water" cast in the top.
	C. Valve boxes are to be adjustable to fit the depth of earth cover over the valve and be designed and installed to prevent the transmission of surface loads directly to the valve or piping. Extensions shall be provided as required to meet grade.
	D. Valve boxes are to be carefully centered over the valve-operating nut so as to permit a valve key to be easily fitted to the operating nut.
	E. Valve box tops are to be set flush with finished grade, with allowance made for the settlement of surrounding backfill or surface. In paved areas, the top of the cover shall be set flush with the finished paving.
	F. Valves lying outside of paved areas shall be provided with an eight inch (8") thick concrete collar surrounding the top of the valve box.
	2.9 AIR RELEASE VALVE
	A. Air release valves shall be of the manual type unless otherwise specified.
	B. Air release valves shall have cast iron bodies and stainless steel floats.
	2.10 SAMPLE POINTS
	A. Install sample taps required to take all necessary water  samples at points designated on the Contract Drawings.
	B. Provide 3/4" type "K" copper tubing or schedule 40 PVC for all in-line sample points.
	C. The Contractor will make arrangements for a certified laboratory to take all water samples required for bacteriological tests.
	D. Water main being tested must remain under line pressure  throughout the test and until such time as regulatory agency approval to place the main in service has been received by the Owner.
	E. Following the receipt of regulatory agency approval, the Contractor will remove all sample point tubing and install a brass plug on all sample point corporation stops.
	2.11 METER BOXES/VAULTS AND YOKES – Not used
	2.12 BACKFLOW PREVENTION DEVICES – Not used.
	2.13 WATER SERVICE LINE – Not used.
	2.14 TRANSITION COUPLINGS
	A. Heavy duty flexible couplings are acceptable for transition joints with existing facilities only.
	B. Couplings must have stainless steel clamps only and be manufactured by Fernco, or approved equal.
	3.1 MARKING BY MANUFACTURER
	A. Provide pipe with special markings indicating the weight, class of pipe, casting period, manufacturer's mark and the year the pipe was produced.
	3.2 TESTING
	A. All tests are to be made in the presence of the Owner and the Engineer (if applicable), unless waived in writing.
	B. Notify the Owner not less than 48 hours prior to performing a test.
	3.3 INSTALLATION
	A. All work must conform to the latest revision of AWWA C-600.
	B. A pre-construction meeting must be held prior to beginning any work. All necessary permits must be obtained and presented at the pre-construction meeting.
	C.  The Owner and the Engineer (if applicable) must be given not less than 72 hours notice prior to beginning construction.
	D. Avoid causing damage when loading and unloading pipe, fittings, valves and accessories.
	E. Place pipe and fittings along the route of construction with spigots pointing in the direction of flow and situated to cause the least interference with pedestrian and vehicular traffic. Pipe shall be handled by mechanical equipment.
	F. Clean and inspect all pipe to insure that no dirt or foreign material are in the finished line.
	G. Groundwater and trench water are to be kept out of the pipe and the pipe kept closed with a test plug when work is not in progress.
	H. Trenches are to be dewatered and the cost thereof included in the price for installing the water line. All pipes shall be laid in trenches having a dry and stable bottom.
	I. Pipe is to be laid to line and grade with valves and hydrant stems plumb. Minimum cover is 36" for pipes 12" and larger and 30" for pipes 10" and smaller, unless otherwise noted on the plans.
	J. Deflections from a straight line or grade made necessary by field conditions are not to exceed the manufacturer's recommendations. If the specified alignment requires deflection in excess of that recommended by the manufacturer, provide fittings in...
	K. Commence laying of the water line immediately after the excavation is started and keep pipe laying closely behind the trenching.
	L. Excavation may be stopped when, in the opinion of the Engineer, the trench is open too far in advance of the pipe laying operation. Pipe shall be fully supported along its entire length. Backfill shall be free of boulders and debris. Sharp or rocky...
	M. Damaged or unsound pipe or fittings will be removed and replaced by the Contractor at no additional cost to the Owner.
	N. Remove from the pipe all lumps, blister, excess coating material and oil prior to jointing of the pipe.
	O. Water lines are to be thrust blocked or restrained to prevent movement of lines under pressure. Provide thrust blocks, anchor blocks, or restrained joints at all bends, tees, crosses, wyes, plugs and behind all main line taps.
	P. Provide support thrust blocks or restrained joints (megalugs or approved equal) at all main line valves, hydrant valves, tapping valves and tapping sleeves.
	Q. All joints are to be watertight. Leaks or defects will be repaired immediately.
	R. Pipe which has been disturbed after being laid will be taken up, the joints cleaned, and the pipe properly re-laid. Superfluous material inside the pipe must be flushed or removed by means of an approved follower or scraper after joints are made.
	S. Install fittings and pipe joints in strict accordance with the manufacturer's specifications and recommendations.
	T. Place EMS magnetic markers horizontally 12" above all bends and changes in alignment.
	U. Unanticipated conflicts with other underground utilities must be immediately brought to the attention of the Owner and the Engineer (if applicable). Resolution of each conflict must receive prior approval from the Owner and the Engineer.
	V. Any proposed deviations from the Contract Drawings must be approved by the Engineer and the Owner.
	W. Maintain 10' horizontal separation (centerline of pipe to centerline of pipe) from sanitary sewer mains and 5' horizontal separation (outside of pipe to outside of pipe) from drainage pipes. Where 10' separation cannot be maintained between sanitar...
	X. Maintain 18" vertical separation (centerline of pipe to centerline of pipe) between all pipes, if possible. Where 18" separation cannot be maintained between gravity sewers and water mains, a 6" separation may be permitted provided D.I.P. is used.
	Y. Ductile Iron Pipe is required in the following circumstances:
	1. Water mains 16” in diameter or larger.
	2. Water mains smaller than 6”.
	3. Within 10’ of gravity or pressure sewage pipes.
	4. Within 10’ of storm sewers and exfiltration trenches.
	5. Within 15’ of building structures.(near side of concrete footing).
	6. Within 15’ of the top of canal and lake banks.
	7. Crossings under any wastewater, reclaimed water, and storm drainage pipes with no joints within 10' of the crossing.
	8. Crossings over wastewater, reclaimed water, and storm drainage pipes with less than 18" vertical separation with no joints within 10' of each other.
	9. Jack and bores (mechanical joint with MEGALUGS or equal).
	10. Within the right-of-way of major roads as determined by the Owner and as shown on the Contract Drawings.
	11.  Under existing or proposed paved areas, including   bicycle paths, sidewalks and parking areas.

	Z. Water mains shall not be laid in fuel contaminated areas.
	AA. Unnecessary transitions between ductile iron pipe and PVC pipe that are not specified or required by the Contract Drawings are not permitted.
	3.4 MISCELLANEOUS INSTALLATION CONDITIONS
	A. New connections to existing mains are to be made using proper specials and fittings to suit the actual conditions.
	B. Verify all pipe dimensions before ordering special fittings and couplings.
	C. Locate existing in-line fittings and valves prior to starting trench work on a line to be connected to an existing fitting or valve.
	D. Line tie-ins are to be done on a date and at a time approved by the Owner.
	E. All connections to existing mains shall be made under the direct supervision of the Owner. Valves on existing mains shall be operated only by the Owner's personnel.
	F. If service must be cut off to existing customers, the Owner must receive four (4) days prior notice to make necessary notifications. The Contractor may be required to assist the Owner in making notifications.
	G. In the event of cutting off service to existing customers, the Contractor shall be ready to proceed with as much material pre-assembled as possible at the site to minimize the length of service interruption. Such connections may be required to be m...
	H. Local chlorination will be required for all pipe and fittings used to complete connections with potable water.
	3.5 FIELD INSPECTION OF SYSTEM
	A. Furnish and install temporary testing plugs or caps for the water line, all necessary pressure pumps, hose, pipe connections, meters, gauges and other similar equipment for conducting pressure and leakage tests and flushing of the new water lines.
	B. Perform tests between valves and in sections not exceeding 1,500 lineal feet in length. Use potable water from a source approved for use by the Owner.
	C. Mains tested shall either be physically separated from existing potable water lines or isolated from existing lines by a double valve arrangement.
	D. Maintain a water line pressure of at least 150 psi for a period of not less than two (2) hours. All joints, fittings and thrust blocks must be exposed during the pressure test.
	E. The maximum quantity of water that must be supplied into the tested pipe to maintain pressure within 5 psi of the specified test pressure shall not exceed 50% of the applicable AWWA C-600 Standard.
	F. Uncover and repair leaks evident at the surface regardless of the total leakage indicated by the test. Remove all pipe, valves, fittings and other materials found defective under the test at no additional expense to the Owner. Tests will be repeate...
	G. The Contractor is responsible for the ultimate tightness of the water line within the preceding requirements. Necessary modifications to the foregoing procedure are subject to prior approval by the Engineer and the Owner.
	H. Inspections will be scheduled for regular working hours only, except for nights when service interruptions are involved. Inspections will not be scheduled for weekends or holidays.
	I. Inspectors will make routine passes on call to inspect such items as thrust blocks, material on-site and clearances between conflicting lines.
	J. Scheduled inspections are required for jack and bores, pipe slippage through jack and bore casings, main line taps, pressure and leakage tests, flushing of sections of completed mains and any time an existing facility of the Owner is to be connecte...
	3.6 THRUST BLOCKS
	A. Brace all fittings, hydrants, and plugs with concrete thrust blocks of adequate size placed between the fittings and the side of the trench in accordance with the details shown in the Contract Drawings.
	B. Fittings, hydrant bases, and plugs are not to be encased in concrete.
	C. Thrust blocks are to remain uncovered until inspected and approved by the Owner.
	D. At all thrust blocks, visqueen protection of plugs and bolts shall be provided.
	3.7 CONCRETE
	A. Provide ready-mixed concrete for thrust blocks, encasements, and protective slabs having a 28-day compressive strength not less than 2,500 psi.
	3.8 FINAL CONNECTION
	A. No connection of the new water main to an existing water main in service shall be made until all tests, including but not limited to pressure, leakage, and bacteriological clearance tests, have been completed and are approved. Thorough flushing of ...
	3.9 RESTORATION AND CLEAN-UP
	A. All areas disturbed by the Work shall be immediately cleaned and restored in to its original condition or better by the Contractor at no cost to the Owner.
	END OF SECTION


	33 95 45 - Ductile Iron Pipe & Fittings
	1.1 THE SUMMARY
	A. The WORK covered by this section and the related sections following consists of providing all labor, equipment, material and supplies and performing all operations required to install ductile iron piping and fittings, complete, with appurtenances f...
	B. Related sections:
	1. Section 01 11 00 – Summary of Work
	2. Section 01 33 00 – Submittals Procedures
	3. Section 01 74 30 – Pressure Pipe Testing and Disinfection
	4. Section 03 30 00 – Cast-in-Place Concrete
	5. Section 31 23 00 – Excavation and Fill
	6. Section 31 23 13 – Subgrade Preparation
	7. Section 31 23 19 - Dewatering
	8. Section 31 23 33 – Trenching and Backfilling
	9. Section 33 26 60 – Water Transmission Systems

	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. AWWA C105 Polyethylene Encasement for Ductile-Iron Pipe Systems
	B. AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3-in through 48-in for Water
	C. AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	D. AWWA C115 Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	E. AWWA C116 Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service.
	F. AWWA C150 Thickness Design of Ductile-Iron Pipe
	G. AWWA C151 Ductile-Iron Pipe, Centrifugally Cast for Water
	H. AWWA C153 Ductile-Iron Compact Fittings. for Water Service
	I. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances
	J. AWWA C606 Grooved and Shouldered Joints
	1.3 CONTRACTOR SUBMITTALS
	A. Furnish Submittals in accordance with Section 01 33 00 – Submittal Procedures and the following supplemental requirements:
	B. Shop Drawings
	1. Certified dimensional drawings of valves, fittings, and appurtenances.
	2. For pipe 24-inches diameter and larger, line layout and marking diagrams which indicate the specific number of each fitting and the location and the direction of each fitting in the completed line. In addition, the line layouts shall include:  the ...

	C. Certifications: Certified affidavit of compliance for pipe and other products or materials furnished under this Section and as specified in the referenced standards and the following supplemental requirements:
	1. Physical and chemical properties.
	2. Hydrostatic test reports.

	D. The CONTRACTOR shall be responsible for performing and paying for sampling and testing as necessary for the certifications.
	E. QUALITY ASSURANCE
	1. Where local building and/or plumbing codes conflict with the use of any material, pipe, or type of fittings, or where the local code is more restrictive or specific than this Specification, the material, pipe or type of fitting producing a better q...
	2. To aid in the proper performance and inspection of the subaqueous work, the Contractor shall furnish the services of competent and registered commercial divers and helpers complete with equipment in such numbers as may be necessary.
	3. The Contractor shall at any time permit the Engineer access to the site and provide all equipment and necessary assistance for making subaqueous inspections, including the services of a diver to accompany and assist the Engineer on such inspections.
	4. Diving equipment and procedures shall conform with the Bureau of Ship's Diving Manuals NAVSHIPS 0994-001-9010 Occupational Safety and Health Act (OSHA) and all regulations pertaining to underwater construction.
	5. The Contractor shall provide or make arrangements for air re-filling facilities and other auxiliary equipment and shall arrange for any emergency facilities needed.
	6. Tests: Except as modified herein, materials used in the manufacture of the pipe shall be tested in accordance with the requirements of the referenced standards as applicable.
	7. The CONTRACTOR shall perform said material tests as part of the WORK.  The ENGINEER shall have the right to witness testing conducted by the CONTRACTOR; provided, that the CONTRACTOR's schedule is not delayed for the convenience of the ENGINEER.
	8. In addition to those tests specifically required, the ENGINEER may request additional samples of any material including lining and coating samples for testing by the OWNER.  The additional samples shall be furnished as a part of the WORK.
	9. Inspection: Pipe shall be subject to inspection at the place of manufacture in accordance with the provisions of the referenced standards, as supplemented by the requirements herein.  The CONTRACTOR shall notify the ENGINEER in writing of the manuf...
	10. During the manufacture of the pipe, the ENGINEER shall be given access to areas where manufacturing is in process and shall be permitted to make inspections necessary to confirm compliance with the Specifications.
	11. Three certified records of the tests made by the manufacturer or by a reliable commercial laboratory shall be submitted with each shipment of pipe of any type used for force mains.

	1.4 WORK INCLUDED
	A. In general, the Work under this Section shall include but is not limited to furnishing and installing the following:
	1. Raw Water Transmission Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	2. Potable Water Transmission and distribution Main:
	a. Flanged ductile iron pipe and fittings with an interior cement mortar lining for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining for use on road crossings.
	d. Ductile iron push-on pipe with an interior cement mortar lining.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior cement mortar lining.
	3. Domestic Wastewater Force Main:
	a. Flanged ductile iron pipe and fittings with an interior ceramic epoxy coating for use on aerial crossings.
	b. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on subaqueous crossings.
	c. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating for use on road crossings.
	d. Ductile iron push-on pipe with an interior ceramic epoxy coating.
	e. Ductile iron restrained mechanical joint pipe and fittings with an interior ceramic epoxy coating.
	4. Membrane Concentrate Force Main:  (Not used.)

	B. The Work shall also include the furnishing of all labor, materials, equipment including buoys, sounding equipment, lights, transportation, and performing all operations necessary for the proper construction of the project in accordance with these S...
	C. Where the term "subaqueous work" is used herein or where "subaqueous" is referred to, this shall be understood to mean work under water using equipment and methods that are accepted practice for such work.
	D. Where the term "aerial crossing" is used herein, this shall be understood to mean work over water using equipment and methods that are accepted practice for such work.
	E. Where the term “road crossing” is used herein, this shall be understood to mean work under or across an existing paved roadway or thoroughfare using equipment and methods that are accepted practice for such work.
	2.1 GENERAL EQUIPMENT REQUIREMENTS
	A. Lined and polyethylene-wrapped ductile iron pipe shall conform to AWWA C151 and C105, subject to the supplemental requirements in this Section.  The pipe shall be of the diameter and class indicated, shall be provided complete with rubber gaskets, ...
	B. Markings:  The CONTRACTOR shall legibly mark specials 24-inches diameter and larger in accordance with the laying schedule and marking diagram.  Each fitting shall be marked at each end with top field centerline.
	C. Handling and Storage:  The pipe shall be handled as a minimum at the 1/3 points by use of wide slings, padded cradles, or other devices designed and constructed to prevent damage to the pipe coating/exterior.  The use of chains, hooks, or other equ...
	D. Laying Lengths:  Nominal pipe laying lengths shall be 20-feet.
	E. Finish:  The pipe shall have smooth dense interior surfaces and shall be free from fractures, excessive interior surface crazing, and roughness.
	F. Closures and Correction Pieces:  Closures and correction pieces shall be provided as required so that closures may be made due to different headings in the pipe laying operation and so that correction may be made to adjust the pipe laying to confor...
	2.2 MATERIALS
	A. Ductile Iron Pipe:
	1. Ductile Iron Pipe shall be centrifugally cast in metal or sand lined molds conforming to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure class as per ANSI/AWWA C150/A21.50, shall be as follows:
	a. All ductile iron pressure pipe shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.
	b. All piping shall be factory pressure tested, including end connections and weld-on outlets.
	2. Minimum Special Thickness Class 53 is required for all flanged pipe.
	3. All ductile iron pipe and fittings installed for potable water transmission mains and/or raw water transmission main shall be furnished with an interior cement mortar lining per AWWA C-104 A21.50.  All flanges shall be made of ductile iron.  Flange...
	4. All ductile iron pipe and fittings installed for domestic wastewater force mains shall be furnished with an interior ceramic epoxy coating.
	5. Types of Joints:
	a. Push-On Joint - ANSI/AWWA C111 A21.11.
	b. Flanged Joint - ANSI/AWWA C110 A21.10 or C115 A21.15.
	c. Restrained Mechanical Joints - ANSI/AWWA Standard C111/A21.11 using T-head bolts, coupling nuts and threaded studs.

	B. Polyethylene Encasement Material:
	1. Ductile Iron Pipe furnished and installed under this Contract shall be polyethylene encased in the areas shown on the Contract Drawings and in the field as directed by the Engineer. The Contractor shall supply all encasement materials.
	2. The material shall be extruded tube form, flat sheets of high quality virgin polyethylene, 8 mils thick, pigmented with 2.0% to 2.5% of well dispersed carbon black with stabilizers. Minimum tensile strength will be 500 volts per mil thickness.
	3. A plastic adhesive tape approximately two inches wide will be used to close seams and overlaps. The tape must bond securely under water to polyethylene and metal surfaces. Approved types are Polyken No. 900 Polyethylene, Scotchrap No. 50 Polyvinyl,...

	2.3 FITTINGS
	A. Ductile Iron Fittings shall be as shown on the Contract Drawings and shall conform to the following:
	1. Mechanical Joint and Flanged Fittings - ANSI/AWWA C110 A21.10, AWWA C-153, and ANSI/AWWA C111 A21.11.
	2. Ductile Iron Fittings shall be centrifugally cast in metal or sand lined molds and conform to ANSI/AWWA C151 A21.51, latest revision. Minimum pressure rating shall be as follows:
	All ductile iron fittings shall be manufactured to withstand an additional 100 psi surge allowance over and above the rated water working pressure specified herein.

	B. Welded-on outlets may be used in place of reducing tees and reducing crosses, if the nominal outlet diameter is not more than 2 DIP sizes less than the nominal pipe diameter.  If welded-on outlets are used, show and note on the line laying drawings...
	2.4 RESTRAINED JOINTS
	A. Mechanical joint restraint shall be incorporated in the design of the follower gland and shall include a restraining mechanism which, when actuated, imparts multiple wedging action against the pipe, increasing its resistance as the pressure increases.
	B. Lengths of pipe restraint specified on the drawings are approximations only. Actual lengths of restrained joint pipe required for installation shall be based on the calculation specified herein. The Contractor and the pipe manufacturer shall coordi...
	C. Flexibility of the joint shall be maintained after burial. Glands shall be manufactured of ductile iron conforming to ASTM A 536-80.
	D. Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 BHN. Dimensions of the gland shall be such that it can be used with the standardized mechanical joint bell and tee-head bolts conforming to ANSI/AWWA A21.11 and ...
	E. Twist-off nuts shall be used to insure proper actuating of the restraining devices.
	F. The mechanical joint restraint device shall have a water working pressure of at least 250 psi with a minimum safety factor of 2:1.
	2.5 CERAMIC EPOXY COATING
	A. The interior of all domestic wastewater force main ductile iron pipe and fittings shall be furnished with a factory applied ceramic epoxy coating.
	B. Condition of the Pipe Prior to Surface Preparation:
	1. All pipe and fittings shall be delivered to the application facility without asphalt, cement mortar lining, or any other coating or lining on the interior surface.

	C. Coating Material:
	1. The material shall be an amine cured novalac epoxy containing at least 20% by volume of ceramic quartz pigment.
	2. Coating shall be “Protecto 401 Ceramic Epoxy”, “Linerguard 100”, or PERMITE 9043 type 2”, no equal.

	D. Coating Application:
	1. Coating shall be applied by a competent firm with a successful history of applying coatings to the interior of pipe and fittings.
	2. Prior to abrasive blasting, the entire area to receive the protective compound shall be inspected for oil, grease, etc. Any areas where oil, grease, or any substance which can be removed by solvent is present shall be solvent cleaned using the guid...
	3. After the surface has been solvent cleaned, all areas to receive the protective compounds shall be abrasive blasted using compressed air nozzles with sand or grit abrasive media. The entire surface to be lined shall be struck with the blast media s...
	4. Only slight stains and tightly adhering annealing oxide may be left on the surface. Any area where rust reappears before lining must be re-blasted.
	5. Within eight hours after completion of surface preparation, the interior of the pipe and fittings shall receive 40 mils nominal dry film thickness of Protecto 401. No coating shall take place when the substrate or ambient temperature is below 40o F...
	6. If flange pipe or fittings are included in the project the coating shall not be applied on the face of the flange.
	7. The gasket area and spigot end up to six inches back from the end of the spigot end must be coated with 6 mils nominal, 10 mils maximum Protecto Joint Compound. The joint compound shall be applied by brush to ensure coverage. Care shall be taken to...
	8. The number of coats applied to achieve 40 mils nominal DFT shall be as recommended by the coating manufacturer. In no case shall the material be applied above the DFT per coat recommended by the coating manufacturer in printed literature. The maxim...
	9. Procedures for sealing cut ends and repairing field damaged areas of interior coated pipe and fittings shall be in accordance with the coating manufacturers procedures and recommendations.
	10. Protecto Joint Compound shall be used for touch-up or repair in accordance with the coating manufacturer’s recommendations.

	E. Inspection and Certification:
	1. Coating shall be checked for thickness using a magnetic film thickness gauge. The thickness testing shall be done using the method outlined in SSPC-PA-2 Film Thickness Rating.
	2. The interior coating of all pipe and fittings shall be tested for pinholes with a non-destructive 2,500 volt test. Any defects found shall be repaired prior to shipment.
	3. Each pipe joint and fitting shall be marked with the date of application of the coating system along with its numerical sequence of application on that date and records maintained by the applicator of his work.
	4. The pipe or fitting manufacturer shall supply a certification attesting to the fact that the applicator met the requirements of this specification, and that the material used was as specified.

	F. Handling:
	1. Interior coated pipe and fittings shall be handled only from the outside. No forks, chains, straps or hooks shall be placed inside the pipe and fittings for lifting, positioning, or laying.

	2.6 POLYETHYLENE LINING
	Not Used.
	2.7 MANUFACTURERS
	A. Refer to the Palm Beach County Water Utilities Department Engineering Services Division – Approved Materials and Equipment List (Latest Version)
	3.1 GENERAL
	A. Pipe must be delivered to the job site by means which will adequately support it, and not subject it to undue stresses. Pipe shall be unloaded carefully and strung or stored as close to the final point of placement as practical.
	B. Utmost care shall be exercised in loading and placing of all pipe, fittings, valves, etc., in order to avoid shock and/or damage. Lifting shall be by hoist or skids when hand lifting is not feasible. Dropping will not be permitted. Pipe handled on ...
	C. Any pipe, special casting, or other appurtenances broken or damaged after delivery to the site shall be replaced by the Contractor at its own expense. All pipes and special castings shall be carefully examined for defects, and no pipe or special ca...
	3.2 PREPARATION
	A. The layout of some of the piping systems shown on the Contract Drawings is diagrammatic, but shall be followed as closely as the work will permit.
	B. Clean off scale and dirt both inside and outside before assembly. Remove welding slag or other foreign material from piping.
	C. Before running lines, the Contractor shall carefully verify the location, depth, type of joint needed, and size of pipe to which connection is proposed. The Contractor shall then assure itself that the lines can be run as contemplated without inter...
	D. All lengths of pipe shall be dimensioned accurately to measurements established at the site, and shall be worked into place without springing or forcing. Cut sections of pipe shall be reamed to remove all burrs.
	E. The Contractor shall cut all pipe and drill all holes that may be necessary, whenever and wherever so required. This work shall be done in a thorough and workmanlike manner.
	F. All field-cut or drilled pipe shall be hermetically sealed along the cut edge and for a distance of six inches inside and outside of the pipe with at least 15 mils of coal tar epoxy such as Koppers Bitumastic 300M or equal applied in no less than t...
	G. Changes in direction, unless otherwise noted on the Contract Drawings or approved by the Engineer, shall be made with restrained mechanical joint fittings. The bending of pipe is strictly prohibited.
	H. Any transition from one pipe size to another shall be made with a reducing fitting. Reducing bushings are prohibited except where specifically called for on the Contract Drawings.
	I. Deflection of piping at joints is permitted. The maximum allowable deflection shall be 50% of the maximum allowable deflection recommended by the pipe manufacturer.
	3.3 INSTALLATION OF PIPING
	A. Lines, Grades, Stakes and Templates:
	1. The Contractor shall, at its own expense, furnish all stakes, templates, patterns, platforms, and labor required in the layout of any part of the Work.
	2. The line and grade of all piping, as well as the location of all appurtenances, will be as shown on the Contract Drawings, or as directed by the Engineer.
	3. The Contractor shall give the Engineer a minimum of 48 hours notice for any engineering or inspection necessary to continue or complete the Work.
	4. The Contractor shall establish all limit marks and bench marks reasonably necessary for the execution of the Work. The locations of all such marks so established shall be indicated and identified on the project record drawings as maintained by the ...

	B. Excavation:
	1. The Contractor shall perform all excavation required for the installation of all parts of the project. All excavation shall be in strict accordance with the requirements of Section 31 23 00.
	2. The excavation of the trench shall not advance more than 100 feet ahead of the completed pipe work except where in the opinion of the Engineer it is necessary to drain wet ground, or for other reasons as approved by the Engineer.
	3. All excavations shall be made by open cut except as shown on the Contract Drawings. The sides of the trench shall be kept as nearly vertical as possible, especially from the trench floor to a level of one foot above the top of the pipe. Trench bott...
	4. The bottom of trenches shall be accurately graded to provide uniform bearing and support for each section of pipe on undisturbed soil at every point along its entire length, except for portions of the pipe sections where it is necessary to excavate...
	5. Excavation carried beyond or below grades specified by the Engineer shall be backfilled at the Contractor's expense with earth, sand, or gravel as directed by the Engineer, and shall be thoroughly tamped.
	6. The materials excavated shall be deposited on the sides of the trenches and beyond the reach of slides, with the banks trimmed up so as little inconvenience as possible is made to public travel or occupants of adjoining property.
	7. Sidewalks, roads, streets, and pavements shall not be obstructed by excavated materials, except as authorized by the Engineer. In this case, adequate temporary provisions will be made for a satisfactory temporary passage of pedestrians and vehicles.
	8. Adequate bridging and planked crossings must be provided and maintained across all open trenches for pedestrians and vehicles. Barriers, lights, flares and any other necessary warning devices shall be provided and maintained by the Contractor at tr...
	9. In case it is necessary to place excavated material adjacent to buildings, the Contractor shall erect barriers to keep the earth at least four feet from the front of such buildings. In case earth is deposited on grass plots, the Contractor shall re...
	10. The Contractor shall, without additional expense, provide suitable temporary channels for any water that may flow along or across the site of the Work.
	11. Where the bottom of the trench is found to consist of material which is unstable to such a degree that, in the opinion of the Engineer, it cannot be removed and shaped to adequately support the pipe, the trench bottom shall be stabilized by the Co...
	12. The Contractor shall excavate the trench for subaqueous crossings to the elevations and typical sections shown on the Contract Drawings:
	a. Trench bottoms shall be excavated to the bottom grade at which the pipe is to be laid, plus over dig as necessary. Excavation in water shall be made from equipment by use of approved methods. The trench will remain open until the pipe can be proper...
	b. Excavated material shall be stored in such a manner as not to interfere with the progress of the Work. Excavated material may be used to refill the trench, subject to the requirements outlined herein.
	c. Excess materials shall be spread over the top of the trench to bring areas to final finished grade. If additional material is required, the Contractor will furnish acceptable material from other sources.
	d. All unsuitable material will be stock-piled and disposed of by the Contractor in a manner meeting the approval of the Engineer.
	e. The Contractor shall anticipate that the work will be performed under the vigilance and periodic inspection of the Lake Worth Drainage District (LWDD), the Palm Beach County Public Health Unit (PBCPHU), the Palm Beach County Department of Engineeri...
	f. Upon completion of the Work, all trenches shall have been backfilled to a level equal to the original contour of the site before the start of construction and at least three feet above the top of the new pipeline. Backfilling shall be accomplished ...

	C. Pipe Clearances in Rock:
	1. Ledge rock, boulders and large stones shall be removed to provide a clearance of at least six inches below and on each side of all pipe, valves and fittings. Before the pipe is laid, all irregularities of the rock are to be filled with earth or san...
	2. The specified minimum clearances are the minimum clear distances which will be permitted between any part of the pipe and appurtenances being laid and any part, projection, or point of such rock, boulder or stone.

	D. Blasting:
	1. Blasting for rock excavation will not be permitted.

	E. Bracing and Shoring:
	1. The Contractor shall do all bracing, sheeting and shoring necessary to perform and protect all excavations as required for safety and as otherwise directed by the Engineer.

	F. Dewatering:
	1. The Contractor shall at all times during construction of the Work, provide and maintain ample means and devices with which to promptly and efficiently remove and properly dispose of all water entering trenches and excavations and keep said excavati...
	2. No pipe joints shall be made in water, nor shall water be allowed to rise over masonry or mortar until the concrete or mortar has set for at least 24 hours. Dewatering operations shall be in strict accordance with the requirements of Section 31 23 19.

	G. Bedding and Base Fill:
	1. After pipe joints have been inspected and given preliminary approval, and sufficient time has elapsed for setting of joints, backfilling shall be performed by hand, together with tamping, until fill has progressed to an elevation at least one foot ...
	2. During this initial stage of backfilling, approved granular materials or loose soil free from lumps, organic materials or stones shall be deposited in layers six inches thick and compacted by hand, or with manually operated machine tampers actuated...
	3. It is the intention of these Specifications to lay the subaqueous crossing pipe on a sand or crushed gravel foundation. Should rock be encountered above the trench bottom it shall be excavated to a depth of twelve inches under the pipe to allow for...
	4. In no case shall the gradient or alignment of any aerial, subaqueous, or road crossing be changed from that indicated on the Contract Drawings without the permission of the Engineer.

	H. Backfilling:
	1. The Contractor shall perform all backfilling that may be required for the installation of any and all parts of the Project. Backfilling shall be performed in accordance with Section 31 23 33.
	2. After the pipe is laid as specified herein, the trench shall be backfilled with selected fine materials from the excavation or borrow.

	I. Clean-Up:
	1. The Contractor shall clean up and legally dispose of all trash, wood forms and other        debris and restore the job site to a condition acceptable to the Owner.
	2. Excess excavated material within the FDOT right-of-ways shall be hauled to a located designated by the Engineer, within 20 miles.  The Contractor shall include in the cost of the pipe installation removal and disposal of all excess excavated material.
	3. Pipe laying operations shall not be permitted to extend excessive distances ahead of clean-up. Unless otherwise directed by the Engineer, clean-up activities shall not lag behind pipe installation by more than 500 feet.

	J. Tees, Crosses, Bends, Plugs, Caps, Blind Flanges, Etc.:
	1. Standard plugs shall be inserted into the bells of all dead end pipes, tees or crosses; spigot ends shall be capped; flanged ends shall have suitable blind flanges.
	2. All tees, crosses, bends, plugs, and other fittings shall be mechanically restrained in accordance with the pipe manufacturers design manual for restrained joints.
	3. In addition to full mechanical restraint, concrete reaction or thrust blocks may be used for supplemental restraint at all tees, crosses, plugs, caps, and at bends deflecting 11-1/4 degrees or more.
	4. Concrete reaction or thrust blocks shall have a 28-day compressive strength of not less than 2,500 psi. The concrete mix shall consist of one part cement, two parts sand and five parts stone or gravel, by weight.
	5. Concrete reaction or thrust blocks are to be poured between undisturbed solid ground and the fitting. The concrete will be so placed that pipe joints and fitting joints will be accessible for repair.

	K. Temporary Plugging:
	1. Piping shall be temporarily plugged at the end of each day's work. Plugging shall be adequate to prevent the entry of animals into the pipe or the entrance or insertion of deleterious materials. Plugs installed for pressure testing shall be fully s...
	2. Where plugging is required because of contract division or phasing for later connection, the ends of such lines shall be equipped with a permanent type plug or blind flange. Installation or removal of such plugging shall be considered incidental to...

	L. Flanged Joints:
	1. Care shall be taken in bolting flanged joints that there is no restraint on the opposite end of the that would prevent pressure from being evenly and uniformly applied on the gasket.
	2. Bolts shall be gradually tightened, each in turn, at a uniform rate of gasket compression around the entire flange.

	M. Pipe Laying in Cinders:
	1. Where pipe must be laid through cinder fill, garbage dumps, slag piles, or where harmful corrosive conditions exist in the soil, notify the Engineer immediately.
	2. At the Engineer's direction, encase the pipe in accordance with subsection 2.1.C of these specifications and backfill with sand, limestone, or shell material.

	N. Subaqueous Crossing:
	1. Subaqueous piping shall be placed by suitable means to the line and grade shown on the profile. The actual work of laying the pipe shall be accomplished by experienced personnel well qualified in this type of work.
	2. Sand bags may be used to support the pipe in the ditch but no pipe shall be laid on blocks. Before backfilling, the barrel of the pipe shall be firmly supported along its entire length by the sand or crushed bedding.
	3. The Engineer shall approve each section of pipe installed prior to and after placing backfill. Such approval shall not relieve the Contractor of the responsibility of re-excavating for and repairing any leaks discovered when the hydrostatic pressur...
	4. Precautions shall be taken during installation to prevent silt and other foreign matter from entering the pipeline. Sheet piling may be required where the trench is in muck.
	5. Before assembling the pipe all lumps, blisters and excess coal tar coating shall be removed from the mating ends of each pipe, and both bell and spigot ends shall be wire-brushed and wiped clean and dry.
	6. The method of assembly of the locked joint type of fittings and the ball type joints shall be in accordance with these Specifications and the Manufacturer's recommendations and standards.
	7. Where required, the Contractor shall use a non-toxic type lubricant for assembly of rubber gasket joints in accordance with the manufacturer's recommendations.

	O. Turbidity Control:
	1. The Contractor shall take adequate precautions to minimize siltation and bank erosion in waterways.
	2. The Contractor must control turbidity on subaqueous and aerial crossing work so that it does not exceed established background turbidity by more than 50 Jackson Turbidity Units (JTU's) at a distance greater than 100 feet from the point of work.
	3. This shall be done by the use of four turbidity screens suspended by floats or other methods approved by the Engineer. The turbidity screens shall be spaced twenty-five feet apart, with two screens on each side of the crossing.

	P. Conformity with Permits and Regulations:
	1. The subaqueous and aerial construction is licensed under formal permits issued by the Lake Worth Drainage District and the State of Florida Department of Environmental Regulation. Permits shall be obtained by the Owner with copies provided to the C...
	2. The Contractor shall comply with all regulations, conditions and other requirements promulgated under these permits or by other governmental agencies having jurisdiction.

	Q. Crossing Signs:
	1. The Contractor shall install a sign at each location where the pipeline crosses the shoreline.
	2. The sign shall be 3/32 inches thick aluminum and shall conform to Sections 700-1 through 700-7 of the F.D.O.T. Specifications, latest revision. The signs shall be painted with baked enamel.
	3. All sign dimensions and design shall be in accordance with the U.S. Department of Transportation, Federal Highway Administration Manual of Uniform Traffic Control Devices and as specified on the Contract Drawings.
	4. All sign installations shall conform to the F.D.O.T. Specifications, Section 700-8 and 700-9, and as approved by the Engineer.

	R. Restrained Joints:
	1. Restrained joints shall be provided as shown on the Contract Drawings.
	2. Restrained joint fittings shall be constructed using a PBCWUD approved field installed joint restraint system capable of holding against line pressures up to the rated water working pressure as specified below (with a 2:1 safety factor):
	3. The minimum number of restrained joints required for resisting forces at fittings and changes in direction of pipe is shown on the Contract plans.  The pipe manufacturer will verify that the length of restraint indicated on the plans is adequate. T...

	3.4 PIPELINE TESTING
	A. All pipe shall be hydrostatically tested in accordance with Section 01670.
	B. Before testing, all parts of the pipeline must be backfilled and braced sufficiently to prevent movement under pressure. If concrete thrust blocks are used, ample curing time must be provided prior to pressure testing to allow time for concrete to ...
	C. All sections of lines must be thoroughly flushed and filled with clean water obtained from an approved source. Air shall be vented from all high points in the pipeline before conducting pressure and leakage tests. Prior to beginning testing, the te...
	D. All pipelines shall be disinfected and bacteriologically cleared to potable water main standards of the Palm Beach County Public Health Unit (PBCPHU) and the State of Florida Department of Environmental Protection (FDEP).
	3.5 PIPELINE CLEANING
	A. The entire length of pipeline shall be cleaned and flushed.
	B. Potable water supplied by the Owner shall be used for flushing the pipeline.
	3.6 DISINFECTION
	A. Disinfection of the pipeline shall be accomplished after successful pressure testing in accordance with Section 01 74 30 and cleaning in accordance with Section 01 74 40.
	B. The disinfecting agent shall be liquid chlorine or sodium hypochlorite solution. Dry hypochlorite, similar or equal to “HTH” may also be used.
	C. The piping shall be disinfected by the introduction of a disinfecting agent into potable water being pumped into the system, in such a manner that the entire system is filled with water containing a minimum chlorine concentration of 50 PPM througho...
	D. The disinfected water will be allowed to remain in the pipeline for a minimum contact period of eight hours before the system is flushed. After the disinfecting agent has been permitted to remain for the specified contact period, the pipeline and v...
	E. After the system has been disinfected and flushed as specified herein, samples of water will be taken from the sample points specified on the Contract Drawings, collected in suitable sterilized containers, and forwarded to an independent testing la...
	F. If the analyzed samples show the presence of coliform bacteria, the disinfection procedure will be repeated by the Contractor until tests indicate the absence of coliforms.
	G. Two consecutive daily samples shall be satisfactorily tested before the system is placed into service. The Contractor is responsible for collection of samples and paying for tests.

	43 30 00 Valves General
	43 30 22 - Gate Valves
	1.1 THE REQUIREMENT
	A. The CONTRACTOR shall provide gate valves and appurtenances, complete and operable, in accordance with the Contract Documents.
	B. The requirements of Section 43 30 00 – Valves General apply to this Section.
	C. The requirements of Section 43 30 12 – Valve and Gate Actuators apply to this Section.
	1.2 CONTRACTOR SUBMITTALS
	A. Furnish submittals in accordance with Section 43 30 00 – Valves General.
	B. Gate valves shall have undergone a proof-of-design test to demonstrate that the valve components operate at the service flow, pressure, temperature, and fluid conditions, free from binding, excessive noise, and premature failures.  Proof-of-design ...
	2.1 GENERAL
	A. Buried valves shall be of the inside screw, non-rising stem type.  The valve actuators shall be as indicated, with counter-clockwise opening stems, in accordance with Section 43 30 12 – Valve and Gate Actuators.
	B. Gate valves 18-inches and larger shall be provided with a bypass line and isolation valve.
	2.2 KNIFE-GATE VALVES (2- to 96-inch)
	A. Construction:  Knife-gate valves shall be of the flanged or wafer design, with raised face and resilient seats for positive seating.  Wetted parts shall be constructed of Type 316 stainless steel, and the gates shall be finish-ground on both sides ...
	B. Flush Ports: The valve body shall be complete with two flush ports consisting of not less than 1-1/2" diameter pipe taps.
	C. The valves shall be rated for tight shut-off at the following pressures:
	1. Valve sizes 4- to 12-inches 150 psi (bi-directional)
	2. Valve sizes larger than 12-inches 50 psi
	D. Actuators: Actuators shall be provided in accordance with Section 43 30 12 – Valve and Gate Actuators.
	E. Manufacturers, or approved equal
	1. DeZURIK Water Controls Corporation
	2. Fabri-Valves
	2.3 RESILIENT-SEATED GATE VALVES
	A. General:  Resilient-seated gate valves may be provided in lieu of metal-seated double-disc or solid-disc gate valves, at the discretion of the ENGINEER.
	B. Construction: Resilient-seated gate valves shall conform to ANSI/AWWA C 509 - Resilient-Seated Gate Valves for Water and Sewerage Systems. The valves shall be suitable for a design working water pressure of 200 psig, with flanged, bell and spigot, ...
	C. Pressure Ratings:
	1. AWWA C509 valves that are 3, 4, 6, 8, and 12 inches in size shall be rated for 200 psig minimum design working water pressure, and valves 16 and larger shall be rated for 150 psig minimum design working water pressure.
	D. Protective Coating:  Valves shall be factory coated in accordance with Section 09 96 00 - Protective Coatings.  The CONTRACTOR shall submit a test report from a coating inspector that the coating is holiday-free.  The CONTRACTOR shall be aware that...
	E. Actuators:  Unless otherwise indicated, resilient-seated gate valves shall have manual actuators in accordance with Section 43 30 12 – Valve and Gate Actuators.
	F. Manufacturers, or approved equal
	1. Mueller Valve 2360
	2. American 2500 (MM,FF)
	3. Kennedy Ken-Seal II
	4. M & H Valve 4067
	5. Clow Valve F-6100, F-6102
	6. US Pipe
	2.4 GATE VALVES (SMALLER THAN 3-INCHES)
	A. Construction:  Gate valves smaller than 3-inches, for general purpose use, shall be non-rising stem, heavy-duty type for industrial service, with screwed or soldered ends to match the piping.  The bodies shall have union bonnets of bronze conformin...
	B. Manufacturers, or approved equal
	1. Mueller Valve
	2. American
	3. Kennedy Valve
	4. M & H Valve
	5. Clow Valve
	6. US Pipe
	3.1 GENERAL
	A. Gate valves shall be installed in accordance with the provisions of Section 43 30 00 – Valves, General.  Care shall be taken that valves in plastic lines are well supported at each end of the valve.

	46 00 00 Equipment General Provisions
	01 29 73 - Schedule of Values.pdf
	1.1 THE SUMMARY
	A. This Section defines the process whereby the Schedule of Values (lump sum price breakdown) shall be developed and incorporated into the cost loading function of the CPM Schedule in accordance with the requirements of Section 01 32 16 – Construction...
	B. Upon request of the ENGINEER, the CONTRACTOR shall support the Schedule of Values with data that shall substantiate their correctness.
	C. The Schedule of Values, unless objected to by the ENGINEER, may be used for the lump sum portions of the Work as the basis for Payment Applications.
	D. Monthly progress payment amounts will be determined from the monthly progress updates of the CPM Schedule activities.
	E. Develop the Schedule of Values independent of but simultaneous with the development of the CPM Schedule activities and logic.
	1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Section 01 11 00 – Summary of Work
	B. Section 01 32 16 – Construction Progress Schedule
	1.3 FORM AND CONTENT OF SCHEDULE OF VALUES
	A. The CONTRACTOR shall type Schedule of Values on 8 ½" x 11" or 11” x 17" white paper.  The CONTRACTOR's standard forms and automated printout shall be considered for approval by the ENGINEER upon the CONTRACTOR's request.  The CONTRACTOR shall ident...
	1. Title of Project and Location.
	2. ENGINEER and OWNER's Project numbers.
	3. Date of Submission.

	B. The Schedule of Values shall list the installed value of the components of the Work in sufficient detail to serve as a basis for computing values for partial payments during construction.
	C. The CONTRACTOR shall identify each line with the numbers and title of the respective major section of the Specifications.
	D. For each major line item, the CONTRACTOR shall list sub-values of major products or operations under the item.
	E. For the various portions of the Work:
	1. Each item shall include a directly proportional amount of the CONTRACTOR's overhead profit.
	2. For items on which partial payments will be requested for stored materials, the Schedule of Values shall conform to the requirements of the General Conditions of these Contract Documents.

	F. The sum of each item of the lump sum breakdown shall equal the lump sum in the Proposal.  All lump sum values listed in the Schedule of Values plus the sum of the unit price shall equal the Total Contract Price.
	1.4 PRELIMINARY SCHEDULE OF VALUES
	A. Submit a preliminary Schedule of Values for the major components of the WORK at the Preconstruction Conference in accordance with the requirements of Section 01 11 00 – Summary of Work.
	B. At a minimum, submit proposed values for the following major WORK components:
	1. Mobilization: 2.5 percent of Contract Price;
	2. the total value of electrical WORK;
	3. the total value of instrumentation and control WORK;
	4. the total value of protective coatings WORK;
	5. the total value of yard mechanical WORK inclusive of excavation, pipe installation, testing and backfill of pipe, and all incidental WORK associated with underground pipe installations;
	6. the total value of mechanical WORK:
	a. exclusive of yard mechanical WORK included in Item 5 above, but including piping, valves, equipment, tanks, and appurtenances at new and existing structures;
	b. break down this total value into separate values for each new and existing structure constructed or modified as a part of the WORK;
	7. the total value of structural reinforced concrete WORK:
	a.  inclusive of excavation, dewatering, subgrade preparation, backfill, and incidental WORK for new structures;
	b. break down this total value shall be broken down into separate values for each new structure constructed as a part of the WORK;
	c. miscellaneous and minor concrete WORK may be listed as one item in this breakdown;
	8. the total value of pre-engineered metal buildings:
	a. inclusive of architectural WORK, doors, windows and other incidental systems and features;
	b. break down, this total value shall be broken down into separate values for each pre-engineered metal building;
	9. the total value of site civil WORK, inclusive of clearing and grubbing, paving, grading and drainage WORK, and;
	10. the total value of other WORK not specifically included in the above items.
	C. Review and Revisions
	1. The CONTRACTOR and ENGINEER shall meet and jointly review the preliminary Schedule of Values and make any adjustments in value allocations if, in the opinion of the ENGINEER, these are necessary to establish fair and reasonable allocation of values...
	2. Front-end loading will not be accepted.
	3. The ENGINEER may require reallocation of major WORK components from items in the above listing if in the opinion of the ENGINEER such reallocation is necessary.
	4. This review of the preliminary Schedule of Values and discussion of any necessary revisions shall be completed within 15 Days from the date of Notice to Proceed.
	1.5 DETAILED SCHEDULE OF VALUES
	A. Prepare and submit a detailed Schedule of Values to the ENGINEER within 25 Days from the date of Notice to Proceed.
	B. Base the detailed Schedule of Values on the accepted preliminary Schedule of Values for major WORK components.
	C. Because the ultimate requirement is to develop a detailed Schedule of Values sufficient to determine appropriate monthly progress payment amounts through cost loading of the CPM Schedule activities, furnish a sufficiently detailed breakdown in orde...
	D. The ENGINEER will be the sole judge of acceptable numbers, details and description of values established.
	E. If, in the opinion of the ENGINEER, a greater number of Schedule of Values items than proposed is necessary, add the additional items so identified by the ENGINEER.
	F. Submit the minimum detail of breakdown of the major WORK components as follows; furnish greater detail if requested by the ENGINEER:
	1. Mobilization: no breakdown required;
	2. Section 01 32 16 – Construction Progress Schedule: break down by submittal;
	3. Break down the electrical WORK by structure and yard facilities, as follows:
	a. Break down structures electrical WORK into conduit and raceway installation, cable and wire installation, electrical equipment installation, terminations, and lighting; and,
	b. Break down yard facilities electrical WORK by duct bank designation and substations;
	4. Break down instrumentation and control WORK by structure;
	5. Protective Coating WORK:
	a. Break down protective coating WORK by structure and yard area;
	b. Where specific coating WORK at structures or yard areas may be critical to performing the WORK in order to meet milestone and Contract Times, such WORK shall be included as individual pay and Schedule activity items;
	6. Yard Piping WORK:
	a. Break down into individual pipelines running from and to Contract termination points.
	b. Each pipeline shall be an individual pay item unless otherwise allowed by the ENGINEER.
	7. Break down mechanical WORK within each structure in order to identify individual piping systems, equipment installation by equipment name and number, and equipment testing and checkout.
	8. Break down concrete structures into excavation, subgrade preparation, and appurtenant pre-foundation WORK, concrete foundation construction, slabs on grade, walls/columns, suspended slabs, stairs, and the like (provide sufficiently detailed breakdo...
	9. Break down civil site WORK into individual drainage piping, drainage structures, site concrete, paving, excavation cut and fill, removal of existing pipe, clearing and grubbing, and other items determined to be necessary for the establishment of pa...
	10. Break down pre-commissioning and commissioning based on completion milestones for each.
	11. Break down other WORK not specifically included in the above items, as necessary for the establishment of pay and schedule activity items.
	G. Adjustments and Acceptance
	1. The CONTRACTOR and ENGINEER shall meet and jointly review the detailed Schedule of Values within 14 Days from the date of Notice to Proceed, at which time the value allocations and extent of detail shall be reviewed in order to determine if necessa...
	2. Make necessary adjustments to the value allocation or level of detail, and submit a revised detailed Schedule of Values within 30 Days from the date of Notice to Proceed.
	3. Following acceptance of the detailed Schedule of Values, incorporate the values into the cost loading portion of the CPM Schedule.
	4. Concurrently develop the CPM activities and logic with the development of the detailed Schedule of Values; however, it shall be necessary to adjust the detailed Schedule of Values to correlate to individual Schedule activities.
	5. It is anticipated that instances will occur, due to the independent but simultaneous development of the Schedule of Values and the CPM Schedule activities, where interfacing these 2 documents will require changes to each document.
	6. Schedule activities may need to be added to accommodate the detail of the Schedule of Values, and Schedule of Value items may need to be added to accommodate the detail of the CPM Schedule activities.
	7. Where such instances arise, propose changes to the Schedule of Values and to the CPM Schedule activities in order to satisfy the CPM Schedule cost loading requirements.
	1.6 CROSS-REFERENCE LISTING
	A. To assist in the correlation of the Schedule of Values and the CPM Schedule, provide a cross-reference listing to be furnished in 2 parts:
	1. In the first part, list each scheduled activity with the breakdown of the respective valued items making up the total cost of the activity; and,
	2. In the second part, list the valued item with the respective schedule activity or activities that make up the total indicated cost.
	B. In the case where a number of schedule items make up the total cost for a valued item (shown in the Schedule of Values), indicate the total cost for each Schedule of Value item.
	C. Update and submit these listings in conjunction with the CPM monthly submittals as indicated in Section 01 32 16 – Construction Progress Schedule.
	D. Incorporate approved Change Orders reflected in the CPM Schedule into the Schedule of Values as a single unit identified by the Change Order number.
	1.7 CHANGES TO SCHEDULE OF VALUES
	A. Changes to the CPM Schedule which additional activities not included in the original schedule but included in the original WORK (schedule omissions) shall have values assigned as approved by the ENGINEER.
	B. Reduce other activity values in order to provide equal value adjustment increases for added activities, as approved by the ENGINEER.
	C. In the event that the CONTRACTOR and ENGINEER agree to make adjustments to the original Schedule of Values because of inequities discovered in the original accepted detailed Schedule of Values, increases and equal decreases to values for activities...
	1.8 LIQUIDATED DAMAGES
	A. See Section 11 of Instruction to Bidders, section 1.6 of the Bid Form and General conditions.
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