
Addendum 4: Question and Answers, Updated Bid Forms, Updated Spec Pages and Drawings, and 

Wetland Permits 

This addendum contains question and answers that contractors provided to Owner. These questions 

resulted in changes in bid forms/specs/and some contract drawing pages; as such this addendum 

contains new updated bid forms, updated spec pages, and updated contract drawings. Lastly, the 

owner received final USACE permits and State Permits which are also included in this addendum.  



1 Delaware Division of Fish Wildlife: Little Creek Boat Ramp
Contractor Questions

2/8/2018

Question # Page Index Contractor's Question Engineer's Response

1 SWM409
Please refer to plan sheet SWM409.  Are we to include costs for 
any work at this site?  If so, please provide details.

No costs shall be included for the parking removal project at Bowers 
Beach shown on sheet SWM409.

2
C102 & 
SWM402

The grades shown on plan sheet C104 and plan sheet SWM402 
differ.  Which plan sheet is correct?

The grades shown on sheet C104 are the correct grades.  Not sheet 
SWM402.

3 ‐
Are you planning on using a dispenser or a suction pump for the 
fuel tank? And the gallons per minute I assume would not 
exceed 23 gallon per minute. Please advise.

A suction pump system shall be installed.  The pump will not exceed a 
pumping rate of 23 gallons per minute.

4 ‐
"... on the hose being 200' long would you want an electric 
rewind on the hose reel With that much hose I would assume 
you would want an electric rewind. Please advise."

An electric rewind shall be installed on the fuel hose reel.

5 C111‐C116 Please specify the length of each test pile.

The length of test piles shall be deep enough to meet minimum 
embedment requirements specified on the Construction Plans.  Based 
bid length for all 12" timber piles based on soil boring results = 1,837 LF. 
Based bid length for 12" steel piles = 86 LF and 16" steel piles = 219LF.

6 ‐ Please add unit price bid items for timber and steel piles.
Unit price items have been added for the costs of installing timber 
support piles and steel guide piles. See revised specification Sections 
Steel Piles 31 62 17, Timber Piles 31 62 19, and Unit Prices 01 22 00.

7 ‐
The pile specifications indicate that the Owner will be 
responsible for costs associated with pile tests and inspections.  
What will be the extent of the Owner furnished testing? 

The Owner will supply all test pile inspection services except the 
required weld testing as noted in the Specifications.



2 Delaware Division of Fish Wildlife: Little Creek Boat Ramp
Contractor Questions

2/8/2018

Question # Page Index Contractor's Question Engineer's Response

8 ‐  Will test piles be dynamically monitored? 
The test piles will not be dynamically monitored.  Test pile inspections 
shall be performed by the Owner and utilize the ENR Method (see 
attachment on ENR Methodology).

9 ‐ Will test pile re‐strikes be required?   No test pile re‐strikes will be required.

10 C115 What is the required wall thickness of the steel guide piles?
12" steel guide pile minimum wall thickness = 0.375" / 16" steel guide 
pile minimum wall thickness = 0.50".

11 C112 & C116
Plan page C112 shows 16" guide piles.  The detail on C116 show 
the guide pile to be 12" diameter.  What is the correct guide pile 
diameter?

16" steel guide piles shall be installed at the enforcement dock as shown 
on sheet C112.  12" steel guide piles shall be installed at the courtesy 
dock as shown on sheet C116.

12 C108

"On Saturday [2/3/2018] a Scope of Supplies by Gator Dock was 
distributed.  Are we going to receive shop drawings too?  We 
need to know EXACTLY have much assembly will be required 
after delivery.  Will the handrails and decking come already 
attached?  What about the lights?  What about water and 
electric connection details?"

Draft shop drawings were distributed on Monday, 2/5/2018.  Final shop 
drawings will be distributed once received from the dock manufacturer.  
Handrails and decking will be attached.  The security lights on the 
enforcement dock shall be secured to the guide piles by the contractor.  
The water and electric service conduit shall be provided by the 
contractor.  The contractor shall be responsible for providing and 
installing the utility pedestals including all utility connections.   
Requirements and suggested manufacturers for the utility pedestals are 
provided on the revised sheet C108.

13 C108 "Also need details for the Owner supplied utility pedestals."
Requirements and suggested manufacturers for the utility pedestals are 
provided on the revised sheet C108.

14 ‐ What is the required well diameter?
Well diameter shall be the minimum required to meet applicable 
regulations and flow demands.

15 ‐ What is the required well depth?
Well depth shall be the minimum required to meet applicable 
regulations and flow demands.



3 Delaware Division of Fish Wildlife: Little Creek Boat Ramp
Contractor Questions

2/8/2018

Question # Page Index Contractor's Question Engineer's Response

16 ‐
What is the purpose of specified steel outer casing (typically 
specified for large diameter & deep production wells)?

The purpose is to provide a measure of protection from vehicles.

17 ‐ What are the water analysis requirement testing parameters? Water analysis testing shall be per applicable regulations.

18 ‐
No bladder tank is specified for proper operation of the 
submersible pump system ‐ where are bladder tank & control 
panel to be located? 

The system shall be a bladderless system. The controller/disconnect 
shall be located near the well head.  The controller shall have a lockable 
"dead front" panel to prevent unauthorized access.  There shall be a 
remote box with a manual switch and timer mounted on the 
enforcement dock that will shut down the pump if it is left running.

19 ‐

Specifications require sieve analysis to be performed on 
formation samples for designing the well screen.  Is it the intent 
that a pilot hole be drilled to obtain samples for sieve analysis & 
the hole to be abandoned, then remobilize to construct the 
production well following design approval by the engineer? 

The well screen is to be sized appropriately by the well driller.  If this can 
be accomplished without drilling a pilot hole then no pilot hole is 
necessary.  If a pilot hole is required the pilot hole may be enlarged for 
construction of the production well.

20 ‐
Specification references a 24 hour & 48 hour test ‐ please verify 
the duration of the pumping test required.

Required pump testing shall include a 4‐hour performance test in 
addition to all other tests required by applicable regulations as 
described in the revised specifications Section 33 21 00.

21 C108

According to NFPA and State Fire Marshal, the dispenser would 
have to be 50’ from the tank to be complying. The plans call for 
a UL 142 approved tank. However, if you were to use a UL 2085 
tank it can be at the tank as per the plans. The UL 2085 is a 
protected tank, double wall with lightweight concrete in the 
interstitial space. It has a 2‐ hour fire pool approval rating and 
ballistic rating as well. The cost of a UL 2085 is substantially 
more than the UL 142 tank.

Sheet C108 ‐ Utility Plan is revised to specify a UL 2085 approved tank.  
The contractor shall install the UL 2085 approved tank and fuel 
dispenser in the location shown on the plans instead of the UL 142 
approved tank.



4 Delaware Division of Fish Wildlife: Little Creek Boat Ramp
Contractor Questions

2/8/2018

Question # Page Index Contractor's Question Engineer's Response

22 C107 & C112

At the pre con meeting it was mentioned Gator would be 
supplying the lights and power pedestals for the docks. I did not 
see anything listed in there shop drawings about these items.  
Are they or someone else supplying them?

The utility pedestals and security lights on the enforcement dock shall 
be supplied by the contractor.  The dock manufacturer will provide a 
baseplate for securing the utility pedestal and the security light poles 
shall be mounted directly to the guidepiles.  See revised sheets C107 & 
C112 for details.

23
SWM400‐

408
Is the contractor to comply and install all items of the SWM 
drawings or is it just for reference?

The Contractor shall be responsible for all items shown on the SWM 
drawings excluding any work associated with the Bowers Beach Parking 
Removal project shown on sheet SWM409.  Please note that the 
landscaping shall follow the schedules and notes listed on C109 ‐ 
Landscaping Plan.

24 C114
Is the sheet piling shown on C114, with top elevation 4.67 on 
both sides of the ramp or just one?

The sheet piling shall have a top elevation on both sides of the ramp as 
shown on detail 7/C114.

25 C116
Is the pile cap, shown on detail 4 , C116, to be  2‐ L6x4x3/8 
welded together or just butted up to each other. Please provide 
a detail for fabricator.

The pile cap detail (4/C116) shows the two angles being connected with 
a 2x12 board.   The angles shall be secured to the board and bolted to 
the sheetpile on the retained earth side.  No welding required.

26 C116
The steel sheet piling shown is PZ27, are any equivalent sections 
allowed?

Grade 50 sheet piles with a minimum section modulus of 20 psi may be 
used in lieu of the PZ27 piles..

27 C105

We have a question regarding the striping shown on the site 
plans (Pg C105‐Page Attached).  The detail table directs us to use 
alkyd thermoplastic pavement striping on all parking stalls, 
hashed regions, and entrance striping.  While I have seen this 
type of specifaction, before it is not typical.  There is a significant 
cost reduction to use striping paint for all the parking spaces, 
hashed lines and line striping.  It also would save cost later if the 
parking lot ever has to be overlayed, since thermoplastic striping 
would have to be removed before any future improvements or 
changes could be implemented.

Striping within DelDOT right of way shall be per DelDOT specification.  
Remaining striping can be replaced with alkyd or water based paint as 
approved by the Owner.  See revisions on sheet C105.
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53:139 Foundation Engineering

The University of Iowa

C.C. Swan, Instructor

A. OVERVIEW
In estimating the ultimate capacity of deep foundations (both driven and cast in place), we have
considered a number of semi analytical and/or empirical equations to calculate both the end bearing
capacity of a deep foundations, and to calculate the frictional capacity of deep foundations. It should be
noted that unless otherwise noted, the methods presented typically apply to both driven pile
foundations and cast in place pier or drilled shaft foundations. The two alternative methods of
estimating the ultimate capacity of deep pile foundations that will be briefly discussed in this handout
are:

1. Full scale field load tests; and
2. Pile driving formulas.

B. FULL SCALE LOAD TESTS

1. When to perform load tests
In any foundation project there will be at least some uncertainty as to what the subsurface soil properties are 
throughout the site, even when borings have been taken. In construction projects involving the driving of piles, the 
uncertainty of the subsurface soil properties can be magnified since the process of driving piles (in particular high 
displacement piles) can disturb the soils and thus change their properties. One way to deal with these uncertainties is 
to perform full-scale field load tests on driven piles. The principal benefit of the full-scale field test is that they 
provide more precise information on the capacity of piles at a specific site. This allows designers to use lower 
factors of safety and can translate to reduced construction costs.  While there are benefits to performing full-scale 
field load tests on piles, the tests can be both time consuming and expensive to perform. Thus, they are typically 
performed only when combinations of the following factors are present: 

The project is large and many piles need to be driven. 
Soil conditions at the site are erratic with a high degree of spatial variation. 
Piles are driven into cohesive soils, whose properties can be greatly affected by the pile driving process. 
The structure supported on the piles is very sensitive to settlement. 
The piles will have to resist uplift. 

Based strictly on the size of a pile driving project, Engel [1] has proposed the following guidelines for determining 
how many (if any) piles should be tested for a given pile driving project. 
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Table 1. Guidelines on number of test piles per project based on Engel (1988) suggestions.

Number of piles to 

0-1.8 0 
1.8-3.0 1 
3.0-6.0 2 
6.0-9.0 3 

9.0-12.0 4 

2. Types of Tests

The equipment with which the field tests are to be performed obviously requires the capacity to push down on (load) 
the piles to test their ultimate downward capacity and the capacity to pull upward on the piles to test their ultimate 
uplift capacity. Since the capacity of an individual pile can be quite large, the required setup can be quite elaborate, 
involving anchor piles, crossbeams, hydraulic jacks, and test beams.  Assuming that the appropriate loads can be 
applied to a given pile, and that the displacement of the test pile can be objectively measured, the test is, in principle, 
quite simple. Loads are applied to the pile and the pile�s displacements under the loads are measured. Hence load 
versus displacement plots can be generated for each pile tested. 

One of the difficulties with full-scale field load tests is that the load versus displacement behavior observed will be 
rate dependent. That is, if the test is performed very rapidly, comparatively small displacements of the pile will be 
observed.  On the other hand, if the test is performed very slowly (which is often most representative of loading 
conditions under building loads) comparatively large displacements of the pile will be measured. This rate 
dependent behavior is demonstrated in Figure 1 and derives from the rate dependent shear strength behavior of most 
soils. Recognizing that strain rate dependence can be an issue, a number of different tests are often performed. 

a. Load controlled Tests

Load-controlled tests are performed by applying vertical loads to the pile and observing or measuring the vertical 
pile displacement. The load increments are typically: 25, 50, 75, 100, 125, 150, 175, and 200% of the estimated 
capacity (Qu)estimated of the pile, until excessive pile displacement (failure) is observed. Often, these tests are 
performed either as �slow� maintained load (ML) tests, or �quick� maintained load (ML) tests. The procedure in the 
�slow� (ML) tests is to apply a load increment and to maintain that load until the incremental settlements cease, or 
the incremental rate of settlement becomes sufficiently small. This can take several hours per load load increment, 
and so the �slow� test can require over 24 hours to perform. In �quick� (ML) tests, the load increments are applied 
for approximately 2�15 minutes and incremented even if the settlement under the current load has not yet 
completed.  The �slow� tests are preferable in that they are more representative of the maintained nature of static 
building loads. Taking the raw results of �quick� tests without correcting for rate effects can lead to overestimating 
the ultimate pile capacities and underestimating pile displacements (settlements) under static loads. 

b. Displacement controlled Tests

In displacement-controlled pile tests, the rate of penetration (extraction) of the pile is fixed, and the  
Force Q required to maintain this rate is measured. Displacement-controlled tests, like the load-controlled 
tests, yield load Q versus pile displacement curves.  The common rates at which these tests are performed are: 

clays: 0.25 � 1.25 mm/min; and 
sands: 0.75 � 2.50 mm/min. 

These rates are generally quite large, and thus results of these tests are expected to be similar to those from �quick� 
(ML) tests. 
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c. Ultimate Capacity

Interpreting �quick� (ML) tests and displacement controlled tests that
show rate behavior can be tricky, whereas interpretation of �slow� (ML)
tests is quite straightforward. In principle, the ultimate capacity __of a pile is
the load at which the load displacement curve shows a sharp plunge, and
beyond which the pile undergoes dramatic settlement. Practically
speaking, however, the allowable capacity of a pile as determined from a
full scale field test is that load Q at which the settlement S equals or
exceeds the allowable settlement for the desired application.

C. PILE DRIVING ANALYSIS

1. Estimating Ultimate Resistance

The premise behind pile driving analysis and formulas is that the ultimate pile capacity can be determined by 
observing the soil resistance to piles during the driving process.  In its most fundamental (and simplified) form, the 
basic idea can be expressed as: 

Su

where: HE is the mechanical energy supplied to a pile by single hammer blow; Qu is the estimated pile capacity; and 
S is the incremental advancement of the pile for a given hammer blow. Hence the energy supplied to the pile is 

equal the work done by the soil to resist the pile�s advancement. It is assumed that the resistance force generated by 
the soil during the driving process is equal to Qu .Thus if HE is known and S can be measured for a hammer blow, 
Qu  can be estimated. In practice, formulas which are slightly more complicated are employed. In many cases, the 
complication arises from properly accounting for the actual energy that is imparted to the pile by the driver, and 
accounting for how much of this imparted energy is available for advancing the pile. Energy imparted to the pile that 
would be unavailable for advancing the pile is lost to mechanisms such as: (1) energy dissipation by irreversible 
yielding behavior of the pile material; (2) elastic waves propagating in the air (sound); and (3) elastic waves 
propagating in the soil. 

Among the formulas that attempt to account for energy loss are the Engineering News Record (ENR) formula which 
is: 

h
u

where:  is the weight of the ram; h is the fall height of the ram;  is the measured penetration of the pile per blow; 
and  is 0.1in if  and h are measured in inches. Alternatively, the Modified ENR formula is: 

p

p
u

nh 2

where:  is the rated efficiency of the hammer; n is the coefficient of restitution of the pile and/or the cushion 
material;  is the weight of the pile; and  is 0.1in. Standard coefficient of restitution values for various pile and 
cushion materials, and typical efficiencies of different pile drivers are as listed in Table 2 below: 

t of restitution n 
single & double acting 0.7 � 0.85 concrete or iron 0.4 � 0.5 
diesel hammers 0.8 � 0.90 wood cushion/steel piles 0.3 � 0.4 
drop hammers 0.7 � 0.90 wooden piles 0.25 � 0.3 

Table 2. Parameters for usage in the modified ENR pile driving formula.
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Beyond the ENR formulas, numerous others also exist and are sometimes used. Among these are: 
the Michigan State modified ENR formula; 
the Danish formula; 
the Pacific Coast Uniform Building Code formula; and 
Janbu�s formula. 

There are numerous problems associated with using pile driving resistance to estimate the ultimate static resistance 
capacity of a pile. Among these are:  

1. For soft clay soils, the formulas do not account for the thixotropic behavior of clay. During the actual 
driving, the clay is highly disturbed and resistance is very small. After recovering, however, the soil 
�freezes� and regains its strength. One way to account for this behavior in piles driven into clay soils is to 
allow the soil to recover from the driving process, and then to �retap� the piles or to perform the pile 
driving test at a later time.   

2. Pile driving is a very dynamic process. Sands are notorious for showing higher shear strength under 
dynamic loading than under quasistatic loading. Thus driving analysis of piles in sand could lead to an 
overestimation of their capacity.  Estimating the efficiencies of driving hammers can be difficult; and 

3.  Energy absorption properties of piles and cushions can vary significantly. 

In summary then, it is possible to u from pile driving analysis, but the method does have its recognized 
difficulties.  Due to the uncertainties and inaccuracies associated with pile driving analysis methods of estimating u
factors of safety of 4 to 6 are generally used with ultimate capacities determined in this manner. 

2. Pile Monitoring During Driving

To avoid material failure and breakage of piles during the driving process, it is best to keep the axial stress in the 
pile well below the strength of the pile material: 

for wooden piles, keep max  fu where fu is the tensile strength of the wood comprising the pile; 
for concrete piles, keep max  0.6f�c where f�c is the unconfined compressive strength of concrete;  
for steel piles, keep max  0.8fy where fy is the tensile yield stress of steel; 

There are many ways to estimate the maximum stresses in the pile during driving. One simple method is to say that: 

p

u
max

where u is the estimated resistance capacity of the pile as determined by one of the pile driving formulas, and Ap is 
the material cross-sectional area of the pile. Thus, if a given pile has been driven to �refusal� such that it barely 
advances for a given hammer blow, the stresses induced in the pile would tend to be much higher than if the pile 
were advancing freely into the soil. Piles are most likely to be damaged when they are being driven into stiff soils or 
rock layers that provide strong resistance. 

REFERENCES

1. R.L. Engel (1988) �Discussion of procedures for the determination of pile capacity,� Transp. Res. Record 
1169 54�61. 
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Delaware Division of Fish & Wildlife  
Little Creek Boat Ramp            February 9, 2018 
Project Manual DFW Contract No. NAT18001-LITTLE_CREEK  
 

BID FORM 

 
For Bids Due:      February 16th, 2018  To: Dept. of Natural Resources and Environmental Control 

        Division of Fish & Wildlife 

        89 Kings Highway, Dover DE 19901 
 
Name of Bidder:               

 

Delaware Business License No.:       Taxpayer ID No.:        
(A copy of Bidder’s Delaware Business License must be attached to this form.) 

 

(Other License Nos.):                

 

Phone No.:  (            )                              -                                          Fax No.:  (             )               -     
 
 
The undersigned, representing that he has read and understands the Bidding Documents and that this bid is made in accordance 
therewith, that he has visited the site and has familiarized himself with the local conditions under which the Work is to be performed, 
and that his bid is based upon the materials, systems and equipment described in the Bidding Documents without exception, hereby 
proposes and agrees to provide all labor, materials, plant, equipment, supplies, transport and other facilities required to execute the 
work described by the aforesaid documents for the lump sum itemized  below: 
 
$                

($                                                               ) 
 

ALTERNATES 

 
Alternate prices conform to applicable project specification section.  Refer to specifications for a complete description of the 
following Alternates. An “ADD” or “DEDUCT” amount is indicated by the crossed out part that does not apply. 
 
ALTERNATE No. 1:              Alternative Completion Date (Completed by October 15th, 2018)        
 
Add/Deduct:                 

($                                                               ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BID FORM         00 41 13-1  



Delaware Division of Fish & Wildlife  
Little Creek Boat Ramp            February 9, 2018 
Project Manual DFW Contract No. NAT18001-LITTLE_CREEK  
 

BID FORM 

 
 

UNIT PRICES 

 
Unit prices conform to applicable project specification section. Refer to the specifications for a complete description of the following 
Unit Prices: 

                
      ADD       DEDUCT 

             
UNIT PRICE No. 1:   Excavation and Removal of Unsatisfactory Soils and 

Furnish and Placement of Delaware No. 3 Stone (CY)      $      $                    
 

 
UNIT PRICE No. 2:   Addition/reduction in specified length of steel piles(LF)   $      $                    

 
 
 

UNIT PRICE No. 3:   Addition/reduction in specified length of timber piles(LF) $    $                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Delaware Division of Fish & Wildlife  
Little Creek Boat Ramp            February 9, 2018 
Project Manual DFW Contract No. NAT18001-LITTLE_CREEK  
 

BID FORM         00 41 13-2  



Delaware Division of Fish & Wildlife  
Little Creek Boat Ramp            February 9, 2018 
Project Manual DFW Contract No. NAT18001-LITTLE_CREEK  
 

 

BID FORM 
 
 
I/We acknowledge Addendums numbered    and the price(s) submitted include any cost/schedule impact they may have. 
 
This bid shall remain valid and cannot be withdrawn for thirty (30) days from the date of opening of bids (60 days for School Districts 
and Department of Education), and the undersigned shall abide by the Bid Security forfeiture provisions.  Bid Security is attached to 
this Bid. 
 
The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid received. 
 
This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to this bid. 
 
Should I/We be awarded this contract, I/We pledge to achieve substantial completion of all the work within   calendar days of 
the Notice to Proceed. 
 
The undersigned represents and warrants that he has complied and shall comply with all requirements of local, state, and national 
laws; that no legal requirement has been or shall be violated in making or accepting this bid, in awarding the contract to him or in the 
prosecution of the work required; that the bid is legal and firm; that he has not, directly or indirectly, entered into any agreement, 
participated in any collusion, or otherwise taken action in restraint of free competitive bidding. 
 
Upon receipt of written notice of the acceptance of this Bid, the Bidder shall, within twenty (20) calendar days, execute the agreement 
in the required form and deliver the Contract Bonds, and Insurance Certificates, required by the Contract Documents. 
 

I am / We are an Individual / a Partnership / a Corporation 
 
By           Trading as         
           (Individual’s / General Partner’s / Corporate Name) 
               
           (State of Corporation) 
 
Business Address:        
          
          
          
 
  
Witness:         By:         
                 ( Authorized Signature ) 
 (SEAL)                         

                 ( Title ) 
                   Date:          
 
 
ATTACHMENTS 
 Sub-Contractor List 
 Non-Collusion Statement 
 Affidavit(s) of Employee Drug Testing Program 
 Bid Security 
 (Others as Required by Project Manuals) 
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BID FORM 

SUBCONTRACTOR LIST 

In accordance with Title 29, Chapter 6962 (d)(10)b Delaware Code, the following sub-contractor listing must accompany the bid submittal. The name and address of the sub-

contractor must be listed for each category where the bidder intends to use a sub-contractor to perform that category of work. In order to provide full disclosure and acceptance 

of the bid by the Owner, it is required that bidders list themselves as being the sub-contractor for all categories where he/she is qualified and intends to perform such 

work.  This form must be filled out completely with no additions or deletions.  Note that all subcontractors listed below must have a signed Affidavit of Employee Drug 

Testing Program included with this bid. 
 
Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax payer ID # 

               or Delaware Business license # 

 
1. Concrete                       
         
2. Pile Driving                       
         
3. Asphalt Paving                       
         
4. Landscaping                       
         
5. Electrical                       
         
6. Well Drilling                       
         
7. Water Distribution                      
         
8. Fuel Tank & Pump                      
         
9. Sitework Not Included 
 In Categories Above                      
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BID FORM 

NON-COLLUSION STATEMENT 

 
 
 
This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any 
collusion or otherwise taken any action in restraint of free competitive bidding in connection with this proposal submitted this date (to 

the Office of Management and Budget, Division of Facilities Management). 
 
All the terms and conditions of (Project or Contract Number) have been thoroughly examined and are understood. 
 
NAME OF BIDDER:             
 
AUTHORIZED REPRESENTATIVE 

(TYPED):              
 
AUTHORIZED REPRESENTATIVE 

(SIGNATURE):              

 

 

TITLE:               

 

ADDRESS OF BIDDER:             
 
               
 
               
 
E-MAIL:    ______________________________________________________________  

 
PHONE NUMBER:             

 
 
 
 
Sworn to and Subscribed before me this       day of       20 . 
 
My Commission expires       .   NOTARY PUBLIC       . 
 
 
 
 
 

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED. 
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AFFIDAVIT 

OF 

EMPLOYEE DRUG TESTING PROGRAM 

 
4104 Regulations for the Drug Testing of Contractor and Subcontractor Employees Working on Large Public Works Projects requires 
that Contractors and Subcontractors implement a program of mandatory drug testing for Employees who work on Large Public Works 
Contracts funded all or in part with public funds. 
 
 
 
We hereby certify that we have in place or will implement during the entire term of the contract a Mandatory Drug Testing Program 
for our employees on the jobsite that complies with this regulation: 
 
 
Contractor/Subcontractor Name:           

 
Contractor/Subcontractor Address:          

 
              
 
              
 
Authorized Representative (typed or printed):         

 
Authorized Representative (signature):          

 
Title:              

 

 
 
 
Sworn to and Subscribed before me this    day of       20 . 
 
My Commission expires      .   NOTARY PUBLIC       . 
 
 
 
 
 
 

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED. 
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SECTION 01 22 00 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for unit prices. 

B. Related Sections include the following: 

1. Division 1 Section "Contract Modification Procedures" for procedures for submitting and 
handling Change Orders. 

2. Division 31 “EARTHWORK” Section 31 20 00 “EARTH MOVING” procedures for 
measurement and payment for excavation and disposal of unsatisfactory soils and for 
furnishing and placement of Delaware No 3 stone. 

3. Division 31 “EARTHWORK” Section 31 62 17 “STEEL PILES” procedures for 
measurement and payment for installation of 12” and 16” diameter steel guide piles. 

4. Division 31 “EARTHWORK” Section 31 62 19 “TIMBER PILES” procedures for 
measurement and payment for installation of 12” diameter timber support piles. 

1.3 DEFINITIONS 

A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of 
measurement for materials or services added to or deducted from the Contract Sum by 
appropriate modification, if estimated quantities of Work required by the Contract Documents 
are increased or decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment:  Refer to individual Specification Sections for work that requires 
establishment of unit prices.  Methods of measurement and payment for unit prices are specified 
in those Sections. 
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C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices:  A list of unit prices is included at the end of this Section.  Specification 
Sections referenced in the schedule contain requirements for materials described under each unit 
price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 LIST OF UNIT PRICES 

A. Unit Price No. 1 –Unsatisfactory Materials & Delaware #3 Stone. 
1. Description:  Excavation and disposal of unsatisfactory soils including provision and 

placement of Delaware #3 stone within over-excavation areas. 
2. Unit of Measurement:  Tons of Delaware #3 Stone placed. 

B. Unit Price No. 2 –Steel Piles. 
1. Description:  Addition/reduction in specified length of steel piles as defined in Section 31 

62 17 “STEEL PILES”.  Base bid pile distance = 86 LF (12” Dia.), 219 LF (16” Dia.). 
2. Unit of Measurement:  Linear Feet of Piles Installed. 

C. Unit Price No. 3 –Timber Piles. 
1. Description:  Addition/reduction in specified length of timber piles as defined in Section 

31 62 19 “TIMBER PILES”.  Base bid pile distance = 1,837 LF (12” Dia.). 
2. Unit of Measurement:  Linear Feet of Piles Installed. 

 
END OF SECTION 01 22 00 
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SECTION 31 62 16 - STEEL SHEET PILES 
 
PART 1 GENERAL 
 
1.01   SECTION INCLUDES 
A. 

A.      This section covers all members to be used in the construction of steel sheet pile. 
This SPECIFICATION also covers the installation of steel sheet piling and trimming of 
the sheet pile to the lines and grades shown on the DRAWINGS or as required. 
This WORK also includes pre-drilling to facilitate driving sheet pile to the designated 
elevations. 

 
1.02   REFERENCES 
 

A.      The following is a list of standards which may be referenced in this section: 
 

1. ASTM International (ASTM): 
 

a.     A36, Standard Specification for Carbon Structural Steel. 
 
b.    A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc- Coated, Welded and Seamless. 
 
c.     A139, Standard Specification for Electric-Fusion (ARC)-Welded Steel 

Pipe (NPS 4 and Over). 
 
d.    A252, Standard Specification for Welded and Seamless Steel Pipe Piles.  

e.     A572, Standard Specification for High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel. 

 
f.    A690, Standard Specification for High-Strength Low-Alloy 

Nickel, Copper, Phosphorus Steel H-Piles and Sheet Piling with 
Atmospheric Corrosion Resistance for Use in Marine 
Environments. 

 
g.    ASTM A 572, Standard Specification for High-Strength Low-Alloy 

Columbium-Vanadium Structural Steel. 
 

2.       American Water Works Association (AWWA): 
 

a.      C200, Steel Water Pipe—6 in. (50 mm) and Larger. 
 

3.       American Welding Society (AWS): 
 

a.     D1.1, Structural Welding Code—Steel. 
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1.03   SUBMITTALS 
 

A.      Provide qualifications of proposed sheet pile installer. 
 

B.      CONTRACTOR shall provide information from the manufacturer that indicates the 
sheet piling meets or exceeds the SPECIFICATIONS listed in this section. 

 
C.      CONTRACTOR shall submit verification from the manufacturer that the hammer 

can deliver the required energy. 
 

D.      Splice locations, if necessary, shall be reviewed and accepted by ENGINEER prior to 
installation. 

 
1.04   QUALITY ASSURANCE 

 
A.    Installer Qualifications: Sheet piling installer shall have, as a minimum, three (3) 

successful past installations of sheet piling of comparable overall heights and sections and 
comparable penetration into soils similar to those found on the PROJECT. 

 
1.05 UNIT PRICES 
 

A. Lump Sum: All work associated with providing and installing steel piles shall be 
included in the Lump Sum price submitted for the project. 

 
B. Work of this Section is affected as follows: 
 

1. Additional payment for pile lengths in excess of that indicated, and credit for 
pile lengths less than that indicated, is calculated at unit prices stated in the 
Contract, based on net addition or deduction to total pile length as determined 
by Architect and measured to nearest 12 inches. 

2. Additional payment for number of piles in excess of that indicated, and credit 
for number of piles less than that indicated, is calculated at unit prices stated in 
the Contract. 

3. Unit prices include labor, materials, tools, equipment, and incidentals for 
furnishing, driving, cutting off, capping, and disposing of cutoffs. 

4. Test piles that become part of permanent foundation system are considered as 
an integral part of the Work. 

5. No payment is made for rejected piles, including piles driven out of tolerance, 
defective piles, or piles damaged during handling or driving. 

6. No payment will be made for excess pile lengths cut-off to achieve top of pile 
elevations shown on the plans. 
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PART 2 PRODUCTS 
 

2.01   GENERAL 
 

A.      All steel sheet piling shall be new and unspliced material throughout, unless 
otherwise reviewed and accepted by ENGINEER. 

 
B.      Steel sheet piles and special fabricated shapes shall be of a design that ensures 

continuous interlock throughout the entire length when in place. 
 

2.02   MATERIALS 
 

A.      Steel sheet piling shall meet the requirements of ASTM 690, (Grade 50). 
 

B.      Steel corners, tees, wyes, and crosses shall meet the requirements of ASTM A690. 
 

C.      Steel sheet piles required for the PROJECT shall be the type and weight shown on 
the DRAWINGS. Sheet piling shall be constructed with a weathering finish. 

 
 

1.       Additional length beyond those indicated on the DRAWINGS may be 
required to provide for trimming of tops of sheet piling. 

 
D.      The interlocks between steel sheet pile sections shall be configured such that the 

average width of the annular space between all contact points of the interlocks shall 
be a maximum of one-eighth (1/8) inch, as determined by ENGINEER. 

 
E.       Steel sheet piles and interlocks shall not have excessive kinks, camber or twist that 

would prevent the pile from reasonably free sliding to grade. 
 

F.       All fabricated connections shall be made with the use of angles or bent plates, as 
necessary, and shall be adequately welded or connected with high strength bolts as 
accepted by ENGINEER. 

 
G.      Handling Holes: 

 
1.       If handling holes are provided, they shall be two (2) standard two and nine- 

sixteenth (2-9/16) inch diameter handling holes located six (6) inches from 
one end. 

 
2.       The holes shall be plugged by welding a piece of steel over the hole prior to 

installing any riprap, backfill or drop structure cap.  The plated hole shall be 
watertight. 

 
H. Coal Tar Epoxy: 
 

a. Two (2) coats of black coal tar epoxy shall be applied to the sheet piles prior to 
installation.  All work shall be in conformance with SSPC-SP 6.  Provide a dry film 
thickness of each coat of 8 mils and 16 mils (minimum) for the two-coat system. 
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2.03   STORAGE AND HANDLING 
 

1.       Do not subject piles to damage by impact bending stresses in transporting to 
and storing piles onsite. 

 
2. Store and handle piles such that corrosion protection coating will not be 

damaged. 
 

3. Repair any damaged corrosion protection as recommended by the 
manufacturer, and meeting the approval of the Engineer. 

 
PART 3 EXECUTION 

 
3.01   EXAMINATION 

 
A. Do not begin sheet pile installation until the earthwork in the area where the piles are to 

be driven has been completed to the extent that the grade elevation is at no more than 
twelve (12) inches above or below the top of the piling elevation as indicated on the 
DRAWINGS. 
 

B. Notify Architect/Engineer and owner 48 hours prior to installing first sheet pile.  
Architect/Engineer and owner will provide representatives to observe installation of 
first sheet pile and approve the methods utilized. 
 

 
3.02   PREPARATION 

 
A.      Any fill along the alignment of the sheet pile must be in place to sub-grade elevations 

and compacted prior to driving the sheet pile. 
 
B.      Fill material (except riprap, boulders, bedding and grout) is not to be placed around 

the sheet pile after the sheet pile is in place. 
 
C.  Pile-Length Markings: Mark each pile with horizontal lines at 12-inch intervals; label 

the distance from pile tip at 60-inch intervals. Maintain markings on piles until 
driven. 

  
3.03 INSTALLATION 

A.      General: 

1. All welding or gas cutting shall be in accordance with the current standards of the 
American Welding Society. 

 
2. Virtual Refusal: 

 
a.     Steel sheet piling shall be driven to the depths shown on the DRAWINGS or to 
virtual refusal. 
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b.    Virtual refusal is defined as ten (10) blows per inch with an approved pile 
hammer. 

 
c.     A pile hammer shall be used to determine virtual refusal. 

 
d.    The hammer shall be operating at the manufacturer’s recommended stroke 
and speed when virtual refusal is measured. 
 

3. Contractor shall record driven depth of each pile and provide to owner.  Sheet piles 
shall be left uncut, with depth markings legible, until Owner can confirm the driven depths 
provided by visual inspection of the increments marked on the sheet pile. 

 
B.      Sheet Piling Driving: 

 
1.    Steel sheet piling shall be assembled before driving and then driven as a 

continuous wall, progressively in stages to keep the piles aligned correctly and 
minimize the danger of breaking the interlock between the sheets. 

 
2.       Steel sheet piling shall be driven to form a tight bulkhead. 

 
a. A driving head shall be used and any piling which is damaged in driving or 
which has broken interlocks between sections shall be pulled and replaced at 
CONTRACTOR’s expense. 

 
4.       The piling shall be driven within the following tolerances: 

 
a.     Alignment: 
 

1)    Sheet pile shall be driven to form a relatively straight line between the 
termini points shown on the DRAWINGS. 
2)    Horizontal deviation of any point from a straight line connecting the 
two ends of the wall section shall be a maximum of six (6) inches. 

 
b.    Plumbness: Each individual sheet pile section shall be driven vertical, 
within a horizontal tolerance of two percent (2%) of any vertical length 
measured along the pile. 

 
c.     Elevation: 

 
1)    Tops of sheet pile sections shall be within a tolerance of one (1) inch 
from plan elevations. 
2)    CONTRACTOR shall not be paid for excess sheet pile trimmed off the 
end of the pile to meet final grade. 

 
C.      CONTRACTOR shall brace and/or provide soil grading as necessary during construction 

operations in order to provide lateral stability for the sheet pile wall. The sheet pile wall 
has been designed for the soil grades of the final configuration denoted on the 
DRAWINGS only. Other temporary configurations during the construction period shall not 
be allowed. 
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D.      Care shall be taken during driving to keep from causing deformations of the top of 
the piles, splitting of section, or breaking of the interlock between sections. Care shall also be 
taken during driving to prevent and correct any tendency of steel sheet piles 
to twist or get out of plumb. 

 
E.       Steel Z piling shall be driven with the ball-end leading. Proper care and planning shall be used 

to allow for this construction procedure in both immediate and possible future walls. 
 

F.       Alternate Z piles shall be reversed end for end for proper interlocking in the “normal” 
position. Piles shall also be aligned properly to maintain a “normal” driving width. 

 
G.      For sheet piles driven into the native soils, pre-drilled soils, or excavated soils a 

vibratory driver may be used as long as the required depth is obtained. 
 

H.      For sheet piles being driven into bedrock, an approved hammer utilizing a minimum hammer 
energy of 19,000 foot-pounds per square inch of steel section shall be used to obtain the 
required depth or virtual refusal. The hammer shall be clearly marked so that it can be 
identified at the job site. 

 
I. Steel sheet pile that is full length as shown on the DRAWINGS and is required to be driven 

below the specified cutoff elevation shall be spliced with additional steel sheet piling with a 
full penetration butt weld. 

 
 

END OF SECTION 31 62 16 
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SECTION 31 62 17 - STEEL PILES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes steel pipe piles. 

1.2 UNIT PRICES 

A. Lump Sum: All work associated with providing and installing steel piles shall be included in the 
Lump Sum price submitted for the project. 

A. Contract Sum: Determine the Contract Sum based on sum length of piles indicated from tip to 
cutoff, plus 12 inches of overlength for cutting piles at cutoff elevations. 

B. Work of this Section is affected as follows: 
1. Additional payment for pile lengths in excess of that indicated, and credit for pile lengths 

less than that indicated, is calculated at unit prices stated in the Contract, based on net 
addition or deduction to total pile length as determined by Architect and measured to 
nearest 12 inches. 
a. Additional payment for splices required to extend pile lengths in excess of that 

indicated is calculated at unit prices stated in the Contract. 
2. Additional payment for number of piles in excess of that indicated, and credit for number 

of piles less than that indicated, is calculated at unit prices stated in the Contract. 
3. Unit prices include labor, materials, tools, equipment, and incidentals for furnishing, 

driving, cutting off, capping, and disposing of cutoffs. 
4. Test piles that become part of permanent foundation system are considered as an integral 

part of the Work. 
5. Rejected piles, including piles driven out of tolerance, defective piles, or piles damaged 

during handling or driving, shall be removed and replaced at no additional cost to the 
owner. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For steel pipe piles. Show fabrication and installation details for piles, 
including details of driving points, splices, and pile caps. 
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1. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 
and show size, length, and type of each weld. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Mill test reports. 

C. Pile-Driving Equipment Data: Include type, make, and rated energy range; weight of striking 
part of hammer; weight of drive cap; and, type, size, and properties of hammer cushion. 

D. Pile-driving records. 

E. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

PART 2 - PRODUCTS 

2.1 STEEL PIPE PILES 

A. High-Strength, Low-Alloy, Columbium-Vanadium Structural Steel: ASTM A 252, Grade 3, or 
ASTM A 272, Grade 50. 

2.2 PILE ACCESSORIES 

A. Driving Points: Manufacturer's standard one-piece driving point, fabricated from steel castings 
as follows to provide full bearing of pipe wall. 

 
1. All piles shall be equipped with cast steel, inside-flange, extra strong, ribbed 60 degree 

conical points. These conical points shall be securely fitted to the bottom of the pile shells 
by welding with a 30 degree beveled groove weld all around and in such a manner to 
minimize any extrusion beyond the outside surface of the steel casings. A maximum 
protrusion of ¼″ (6 mm) is permissible. 

B. Splice Unit: Manufacturer's standard splice unit, of same material as steel pipe pile or material 
of equal strength, shaped to encase pipe pile. 
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2.3 FABRICATION 

A. Pile-Length Markings: Mark each pile with horizontal lines at 12-inch intervals; label the 
distance from pile tip at 60-inch intervals. Maintain markings on piles until driven approved by 
Architect/Engineer or Owner. 

B. Fabricate full-length piles to eliminate splicing during driving, with ends square. 

C. Fit and weld driving points to tip of pile according to manufacturer's written instructions and 
AWS D1.1/D1.1M for procedures, appearance and quality of welds, and methods used in 
correcting welding work. 

D. Piles and accessories shall be hot dipped galvanized in accordance with ASTM A123, after 
fabrication.  Welding following hot dip galvanizing shall be touched up with two coats of cold 
applied high-zinc paint. 

PART 3 - EXECUTION 

3.1 DRIVING PILES 

A. General: Continuously drive piles to minimum embedment distances or elevations indicated on 
drawings. Establish and maintain axial alignment of leads and piles before and during driving. 

B. Notify Architect/Engineer and owner 48 hours prior to installing first steel pile. 
Architect/Engineer and owner will provide representatives to observe installation of first pile 
and approve the methods utilized.  

C. Heaved Piles: Redrive heaved piles to tip elevation at least as deep as original tip elevation with 
a driving resistance at least as great as original driving resistance. 

D. Driving Tolerances: Drive piles without exceeding the following tolerances, measured at pile 
heads: 

1. Location: 2 inches from location indicated after initial driving, and 4 inches after pile 
driving is completed. 

2. Plumb: Maintain 1 inch in 48 inches from vertical, or a maximum of 4 inches, measured 
when pile is aboveground in leads. 

3. Batter Angle: Maximum 1 inch in 48 inches from required angle, measured when pile is 
aboveground in leads. 

E. Withdraw damaged or defective piles and piles that exceed driving tolerances, and install new 
piles within driving tolerances. 

F. Cut off tops of driven piles square with pile axis and at elevations indicated.  Install guide pile 
cap as shown on the construction plans. 

G. Pile-Driving Records: Maintain accurate driving records for each pile. 
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3.2 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform inspections. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Tests and Inspections: 

1. Weld Testing: In addition to visual inspection, splice welds shall be tested and inspected 
according to AWS D1.1/D1.1M. 

D. Steel pipe piles will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 31 62 16 
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SECTION 31 62 19 - TIMBER PILES 
 
PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes round timber piles. 

1.2 UNIT PRICES 

A. Contract Sum: Base Determine the Contract Sum based on number and dimensions sum length 
of piles indicated from tip to cutoff, plus not less than 12 inches of overlength per pile for 
cutting piles at cutoff elevations. 

B. Work of this Section is affected as follows: 

1. Additional payment for pile lengths in excess of that indicated, and credit for pile lengths 
less than that indicated, is calculated at unit prices stated in the Contract, based on net 
addition or deduction to total pile length as determined by Architect and measured to 
nearest 12 inches. 
a. Additional payment for splices required to extend pile lengths in excess of that 

indicated is calculated at unit prices stated in the Contract. 
2. Additional payment for number of piles in excess of that indicated, and credit for number 

of piles less than that indicated, is calculated at unit prices stated in the Contract. 
3. Unit prices include labor, materials, tools, equipment, and incidentals for furnishing, 

driving, cutting off, capping, and disposing of cutoffs. 
4. Test piles that become part of permanent foundation system are considered as an integral 

part of the Work. 
5. Rejected piles, including piles driven out of tolerance, defective piles, or piles damaged 

during handling or driving, shall be removed and replaced at no additional cost to the 
owner. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For timber piles. Show fabrication and installation details for piles, including 
details of driving shoes, tips or boots, and pile butt protection. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Round timber pile treatment data. 

B. Pile-Driving Equipment Data: Include type, make, and rated energy range; weight of striking 
part of hammer; weight of drive cap; and, type, size, and properties of hammer cushion. 

C. Pile-driving records. 

D. Field quality-control reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 
A. Handle and store piles at Project site to prevent breaks, cuts, abrasions, or other physical 

damage and as required by AWPA M4. Do not drill holes or drive spikes or nails into pile 
below cutoff elevation. 
 

PART 2 - PRODUCTS 

2.1 TIMBER PILES 

A. Round Timber Piles: ASTM D 25, unused, clean peeled, one piece from butt to tip; of the 
following species and size basis: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Long Life Treated Wood, Hebron, MD; (410) 543-0700. 
b. Culpeper Products, Culpeper, VA; (540) 825-5201. 

2. Species:  Southern yellow pine. 
3. Size Basis:  8 inch butt diameter, Class B with natural taper. 

B. Pressure-treat round timber piles according to AWPA U1 as follows: 

1. Service Condition:  UC5B Marine Use Central Waters 
2. Treatment:  Waterborne preservative, severe marine borer hazard. 

a. Chromated Copper Arsenate (CCA): 2.5 lbs/cf retention. 
b. Ammoniacal Copper Zinc Arsenate: (ACZA): 2.5 lbs/cf retention. 

2.2 PILE ACCESSORIES 

A. Driving Shoes: Fabricate from ASTM A 1011/A 1011M, hot-rolled carbon-steel strip to suit 
pile-tip diameter. 
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2.3 FABRICATION 

A. Pile Tips: Cut and shape pile tips to accept driving shoes. Fit and fasten driving shoes to pile 
tips according to manufacturer's written instructions. 

B. Pile Butt: Trim pile butt and cut perpendicular to longitudinal axis of pile. Chamfer and shape 
butt to fit tightly to driving cap of hammer. 

C. Field-Applied Wood Preservative: Treat field cuts, holes, and other penetrations according to 
AWPA M4. 

D. Pile-Length Markings: Mark each pile with horizontal lines at 12-inch intervals; label the 
distance from pile tip at 60-inch intervals. Maintain markings on piles until driven approved by 
Architect/Engineer or Owner. 
 

PART 3 - EXECUTION 

3.1 DRIVING PILES 

A. General: Continuously drive piles to elevations, minimum embedment distances, or penetration 
resistance indicated. Establish and maintain axial alignment of leads and piles before and during 
driving. 

B. Notify Architect/Engineer and owner 48 hours prior to installing first timber pile. 
Architect/Engineer and owner will provide representatives to observe installation of first timber 
pile and approve the methods utilized.  

C. Heaved Piles: Redrive heaved piles to tip elevation at least as deep as original tip elevation with 
a driving resistance at least as great as original driving resistance. 

D. Driving Tolerances: Drive piles without exceeding the following tolerances, measured at pile 
heads: 

1. Location: 4 inches from location indicated after initial driving, and 6 inches after pile 
driving is completed. 

2. Plumb: Maintain 1 inch in 48 inches from vertical, or a maximum of 4 inches, measured 
when pile is aboveground in leads. 

3. Batter Angle: Maximum 1 inch in 48 inches from required angle, measured when pile is 
aboveground in leads. 

E. Withdraw damaged or defective piles and piles that exceed driving tolerances, and install new 
piles within driving tolerances. Fill holes left by withdrawn piles as directed by Architect. 

F. Cut off butts of driven piles square with pile axis and at elevations indicated. 

1. Cover cut-off piling surfaces with minimum three coats of preservative treatment 
according to AWPA M4. 
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G. Pile-Driving Records: Maintain accurate driving records for each pile, compiled and attested to 
by a qualified professional engineer. 

3.2 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections,: 

1. Pile foundations. 
2. Pile boardwalks and piers. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

END OF SECTION 31 62 19 
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SECTION 33 21 00 - WATER SUPPLY WELL, NON-POTABLE WATER 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 23 25 00 – Water Pumps. 

C. Section Includes: 

1. Water supply well connection. 
2. Well casings. 
3. Grout. 
4. Water well screens. 
5. Pack materials. 
6. Plumbness/alignment testing. 

1.2 DESCRIPTION OF WORK 

A. It is the intent and purpose of this Specification to prescribe the drilling and the final 
construction and testing of a water supply well with a yield of at least 10 gallons per minute 
with the minimum capacity of 3,000 gallons per day and intermittent yield of up to 25 gallons 
per minute. The Contractor shall supply all materials, plant, labor and equipment necessary to 
properly install, equip and place in immediate operation the respective items of the Contract.  
Any apparatus, materials and labor not hereinafter specifically mentioned in the Specifications 
or shown on the Exhibits, which may be found necessary to complete or perfect any portion of 
the work in a substantial manner and in compliance with the requirements implied or intended in 
the Specifications, shall be furnished by the Contractor without additional compensation. This 
shall include all materials, devices or methods peculiar to the apparatus or system furnished and 
installed by the Contractor. 

B. The specific work to be completed includes, but is not limited to: 
1. Well drilling. 
2. Casing installation. 
3. Estimating well yield. 
4. Grouting of casing. 
5. Well development. 
6. Plumbness and alignment testing. 
7. Well disinfection. 
8. Well performance testing. 
9. Water analyses required but not performed by local health department. 
10. State and local permit applications. 
11. Well pump, piping, hose outlet per section 232500 – Water Pumps. 
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C. The Contractor shall make all excavations; furnish and place casing as directed; furnish and 
place screen sections and plain pipe sections of the casing; furnish all material for and mix and 
place the concrete sanitary seal. The installation of the pitless adapter, wiring, pump, and 
discharge piping are included in the Contract and are described in subsequent sections of these 
specifications. The Contractor shall also furnish, place, and later remove suitable temporary 
piping for conveying the water pumped from the well during construction to such location 
remote from the well as required by the Engineer; furnish the necessary pumping equipment and 
all power required to operate the pump for such time as may be necessary to develop the well 
and for the period of testing; disinfect; and remove all surplus material to a location as 
designated by the Engineer.  Contractor shall also furnish permanent deep well submersible 
pump, piping, wiring, and piping connections after proving well provides the capacity of water 
as stated in the description of work. 

D. The Contractor shall complete and make applications necessary to obtain required permits for 
drilling and developing the proposed well.  Following completion of the development and water 
quality testing, Contractor shall coordinate with the local health department for inspection and 
water quality testing, and perform work necessary to obtain the usage of a non-potable well. 

E. Applications and Construction shall comply with, or exceed, all minimum Delaware 
Regulations prescribed at the time of construction, governing the location, design, installation, 
use, disinfection, modification, repair, and abandonment of all wells and associated pumping 
equipment as well as certain requirements for the protection of non-potable water supply wells. 

1.3 SUBMITTALS 

A. The Contractor shall submit to the Engineer a description of soil sampling methods, and the 
proposed drilling and well construction method and materials, including type of drilling mud, if 
any, and method for subsequent removal of the drilling mud.  This submission shall also include 
proposed methods for gravel pack placement, well grouting, and well development. 

B. The Contractor shall submit to the Engineer copies of geologic stratum data for the production 
well.  Data shall include well logs showing strata, depths, water table elevations, screen data and 
intervals.  Data shall also include grain size distribution (sieve tests) of strata where well screens 
are proposed to be placed. 

C. In areas where the screen is to be set, the Contractor shall submit sieve analysis for each stratum 
of different geologic material encountered.  Sieve analysis to be based on 1-quart mini- mum 
samples of each stratum. 

D. Screen slot size, screen open area and screen type/construction recommendation based on the 
sieve analysis shall be provided as required.  In addition, the Contractor shall provide their 
recommended filter pack gradation. 

E. Record drawing of each production well showing casing sizes and types, depths, screen sizes 
and types, water levels and other pertinent information shall be submitted upon completion of 
the work. 

F. Copies of well plumbness/alignment test results shall be submitted to the owner. 
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G. The Contractor shall submit two copies of the pump test data to the Owner. 

H. Contractor shall submit copies of the approved permits for drilling and developing the well to 
the owner.   

I. Following completion of the well development and water quality testing, Contractor shall 
coordinate with the local health department as required for inspection and water quality testing, 
and perform work necessary to obtain the certificate needed to use the well for non-potable wash-
down purposes. 

J. The Contractor shall include copies of record drawings, all test results, pump test data, permits 
and certificates, including operation and maintenance date (OEM data package).  See section 
232500 – Water Pumps. 

1.4 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: Comply with regulatory requirements of the State, 
County, and other local political subdivisions requirements as may exceed the requirements of 
codes, standards and approving bodies referenced herein. 

B. Well Driller Qualifications: An experienced water supply well driller licensed in the jurisdiction 
where Project is located. 

C. Testing Agency Qualifications: Certified by the EPA or State to analyze non-potable water for 
compliance monitoring. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Transport, store, and handle specified Products in accordance with manufacturer’s 
recommendations to prevent damage and defects. 

PART 2 - PRODUCTS 

2.1 DRILLING FLUIDS AND ADDITIVES 

A. Drilling fluids and additives shall not impart toxic substances to the water or promote bacterial 
contamination. 

2.2 WATER SUPPLY WELL 

A. A single test hole shall be drilled to obtain representative soil samples used to design the well. 

B. The gravel developed well shall consist, in general, of the following major items: 

1. A permanent outer casing, placed to a depth sufficient to intercept the desired aquifer and 
provide the required flow.  The casing shall be pressure grouted to its full depth. 
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2. A permanent inner casing of sufficient length to reach from the cutoff height, hereinafter 
specified, to the top of the well screen. The inner casing shall extend 2'-0" above finished 
grade. 

3. Well screens shall be set at levels determined by data obtained from test hole. 
4. Concrete sanitary seal shall fill the annular space between the borehole wall and the outer 

casing and shall also fill the annular space between the outer and inner casings. 

2.3 EXCAVATION AND OUTER CASING 

A. Excavation for any temporary casing and the outer permanent casing shall be done with a well 
drilling rig and by a drilling method acceptable to the Engineer. 

B. The outer casing shall be capable of withstanding the structural load imposed during its 
installation and removal and shall be installed plumb, and sufficient checks shall be made to 
assure that it is plumb upon completion. 

2.4 WELL SCREEN AND INNER CASINGS 

A. Each well screen shall be Type 304 stainless steel, continuous-slot type well screen, sized to 
match the permanent inner casing.  The screen shall be constructed by winding cold-drawing 
wire approximately triangular in cross section, spirally around a circular array of longitudinal 
rods or bars. The wire shall be welded to each longitudinal rod or bar. Screen data shall be 
reviewed by the Engineer. 

B. Other types of well screen shall require the written approval of the Engineer. 

C. The screen shall have a length of screen surface and slot opening of size as required by capacity 
of the well. Screen shall be sized to limit entrance velocity to a maximum of 0.1 feet per 
second. 

D. The bottom of the screen section shall be closed by a 1/4-inch stainless steel bottom plate, 
continuously welded to the bottom of the screen, which shall serve as a bearing plate for the 
inner casing and screen.  A 10-foot sump shall be placed below the bottom screen. 

E. The plain pipe sections of the inner casing shall extend from the top of screen to 2-feet above 
ground surface prior to the 48-hour pumping test and shall be of steel not less than 3/8-inch 
thick.  The pipe shall be lined and coated as specified hereinafter. 

F. The screen and plain pipe sections of the inner casing shall be fastened together by suitable 
couplings, by welding, or by such other method as may be acceptable to the Engineer. 

2.5 CONCRETE FOR SANITARY SEAL 

A. The concrete for the seal shall consist of one part high-early-strength cement, 1.5 parts sand, and 
2.5 parts pea gravel. 
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PART 3 - EXECUTION 

3.1 PLACING INNER CASINGS 

A. The screen and inner casings shall be carefully lowered into the well, centered using a sufficient 
number of appropriately spaced centralizers, and accurately plumbed. 

3.2 PLACING WELL GRAVEL 

A. The filter gravel shall be selected after sieve analyses are made on wash samples from all water 
bearing zones considered for screening.  To introduce the filter gravel, install a conductor pipe 
in the annular space to a point below the deepest screen and tremie or pump the gravel into place 
using clear water as a fluid.  No other method of filter gravel placement shall be acceptable.  As 
the gravel envelope rises about the screens, spacer pipes, and inner casing, the conductor pipe 
shall be gradually withdrawn.  The filter gravel shall be placed to a depth meeting all Local and 
State requirements. being pumped reaches a level approximately 50 feet above the top screen, 
the filter gravel introduction will cease. The remaining annulus shall be filled to ground level 
with neat cement grout pumped into place under pressure. 

3.3 SURFACE SEAL 

A. After completion of well and its test pumping, the top of the casing shall be sealed with a 
watertight cap securely fastened in place.  At no time during construction of the wells, shall 
casings be left open. 

B. The cap shall comply with DNREC requirements for security, locking and access for 
maintenance. 

3.4 DEVELOPING AND CLEARING WELLS 

A. The gravel developed well shall be developed by simultaneously surging and pumping the water 
in the well or by other acceptable operations.  Fine material removed from the surrounding soil 
by the developing operations shall be removed from the inner casing. 

B. The Contractor shall furnish and install a suitable temporary pump and a discharge pipe across 
the land adjoining the well to such location, where the water may be discharged with- out 
causing damage. 

C. The Contractor shall furnish power and labor and operate the pump at such rates of discharge 
until all fine sand which may be drawn into the well has been removed and the turbidity is less 
than 1 NTU when pumped at a minimum of 15 gpm or the maximum projected yield, whichever 
is higher. The volume of water discharged during development must exceed the volume of 
water lost during drilling. 
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D. The Contractor shall collect periodic water samples during development for field analysis of 
turbidity.  Contractor shall provide and calibrate a field instrument capable of measuring 
turbidity to 0.1 NTU. 

3.5 DISINFECTION 

A. After the well has been constructed, but before the start of the pumping test, the well shall be 
disinfected. This shall be accomplished by pumping a sufficient quantity of a chlorine solution 
into the well to maintain a 50 ppm concentration throughout a 12-hour period.  The solution 
shall remain in the well for a minimum of 12 hours, after which it shall be pumped to waste. 
Pumping may be done with equipment to be utilized for the 24-hour pump test. 

3.6 PLUMBNESS/ALIGNMENT TESTS 

A. Upon completion of well construction, the Contractor shall check the well for plumbness and 
alignment. The well shall be checked by lowering a cylindrical plummet into the well for the 
entire depth.  Measurements for horizontal deflection of the plumb line and calculated drift shall 
be made at 10-foot intervals. Testing shall comply with AWWA Standard A-100. 

B. The plummet shall consist of a rigid spindle with perforated round plates at each end. The outer 
diameter of the end plates shall be 1/2-inch smaller than the inside diameter of the well casing.  
Distance between the plates shall be approximately 1.25 times the inside diameter of the casing.  
The plummet shall be heavy enough to keep the plumb line taut. 

C. The plummet shall be lowered into the well at a maximum of 10 feet at a time and horizontal 
deflection of the plumb line from the center of top of casing shall be measured.  Horizontal 
deflection shall be measured in two planes 90 degrees from each other. 

D. Drift (horizontal deviation) of the casing at each depth recorded shall be calculated by using the 
following formula:  
 

    drift = Deflection x (height + depth) 
     height 
  where: 

drift                       =       calculated horizontal deviation of casing from the vertical 
 (in 
inches) 

deflection             =       measured horizontal deflection of the plumb line from 
the     center of the top of casing (in inches) 
height                    =       height of apex above top of casing (in feet) 
depth                     =       depth of the plummet below the top of casing (in feet) 

E. Calculation of drift of the casing, based on the above formula, shall be prepared by the 
Contractor and submitted to the Engineer for review. 

F. The maximum allowable horizontal deviation (drift) of the well from vertical shall not exceed 
2/3 of the smallest inside diameter of that part of the well being tested per 100-feet. 
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G. The Contractor shall insert a 40-foot long section of pipe into the well to verify alignment.  The 
pipe shall be not more than 1/2-inch smaller than the casing diameter. The pipe shall move 
freely throughout the tested section. 

H. If the well exceeds the plumbness or alignment test allowances, the Engineer may elect to 
withhold payment for work performed.  Acceptance of the well will be based upon successful 
test results. 

3.7 PUMPING TEST 

A. Equipment:  Provide, install and remove the measuring instruments and pumping equipment 
necessary to perform an performance testing as follows and 8-hour step-drawdown test, 24-hour 
constant rate pumping test as required by state regulations, and recovery test.  The final well 
pump may not utilized for the pump tests. 

1. Provide a pumping unit complete with prime mover of ample power, controls and 
attachments, and capable of being operated without interruption for a period of 48 hours. 

2. Provide a pumping unit capable of pumping 150 percent of the desired yield to the 
required point of discharge. 

3. Provide a check valve on the pump to prevent water in the discharge piping from entering 
the well when the pump is shut off. 

4. Furnish a description of the complete pumping system, including pump curve, to the 
Engineer prior to its installation. 

5. Provide an emergency generator or temporary electrical service from a local utility, if 
required. 

6. Install one 1-inch-diameter PVC drop pipes for use by manual water level measuring 
devices. 

7. Provide a manual measuring instrument accurate to ±0.1 feet for determining the water 
level of the well before, during and after the test. 

8. Provide a flow meter or alternative flow measurement device with an instantaneous rate 
of flow indicator and a totalizer, and having an accuracy of ±2 percent.  Provide a current 
calibration certificate for the flow meter from an independent agency, and traceable to the 
National Institute of Standards and Technology. 

9. Provide piping, valves and all other equipment necessary to conduct the test. 
10. Conduct discharge water from the pump to a discharge point at least 200 feet 

downgradient from the pumping well through approved piping to minimize recirculation 
of dis-charge water into the aquifer being tested. It is imperative to ensure that no damage 
by flooding or erosion is caused to the chosen drainage structure or disposal site, and that 
no waterways are fouled by sediment. 

B. Preparation. 

1. Notify Engineer a minimum of one week in advance of the planned start of the pumping 
test. 

2. Set the pump intake at the level directed by Engineer.  
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C. Pumping Test. 

1. Before operating the system or components, check for proper motor rotation and proper 
lubrication of pump and drive units.  Vent air from the system to ensure water is in the 
pump.  Prior to starting the pump, measure and record water level measurements every 10 
minutes for one hour. 

2. Operate pump on clear water at the design point (Flow Rate = 10 GPM, TDH = 125 ft) for 
a continuous period of four hours, under the supervision of the manufacturer's 
representative and in the presence of the Engineer. Demonstrate correct alignment, smooth 
operation, and freedom from noise, vibration and overheating. Conduct the 8-hour step-
drawdown pumping test at 100 percent of the expected long-term yield. 

3. During the performance testing, check pumps and motors for excessive vibration and 
check for motor overload by taking ampere readings. 

4. Do not overpump the well at any time, nor continuously throttle the discharge to maintain 
a pumping level. 

D. Records. 

1. Measure and record yield and drawdown at each manual change of flow rate during the 
pumping test and during the recovery period according to the following schedule: 

a. 0 to 10 minutes         every minute 
b. 10 to 30 minutes          every 5 minutes 
c. 30 to 60 minutes          every 10 minutes 
d. 60 to 180 minutes         every 15 minutes 
e. 180 to end of test          every 30 minutes or flow rate change 

2. Record pumping rate at least every 2 hours. 
3. Maintain accurate records of weather conditions, and pumping rate, drawdown and 

recovery.   
4. All drawdown and recovery measurements shall be recorded at least to the nearest 0.01 

feet. 
5. Record all measurable precipitation on site to the nearest 0.1 inch, commencing 5 days 

prior to pump test startup and continuously until the completion of recovery. 
6. On completion of pumping, record recovery water level measurements with the same 

frequency until water levels in the pumping well have recovered 95 percent of their draw- 
down. 

7. Do not remove the pump from the well until sufficient performance testing recovery data 
are collected. 

8. Submit the log of the pumping test in quadruplicate to the Engineer. 
9. Record static water levels of the well within one hour of test startup and verify just prior 

to startup. 

E. Equipment Acceptance. 
1. Adjust, repair, modify or replace any components which fail to perform as specified and 

rerun the tests. Make final adjustments to the equipment under the direction of the 
manufacturer's representative and to the satisfaction of the Engineer. 

END OF SECTION 33 21 00 
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