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SECTION B—SUPPLIES OR SERVICES AND PRICES/COSTS: Schedule of Items-Prices
	Description: General Objectives, Adaptations, and Requirements

	Two boreholes are to be drilled and constructed as water-level monitoring wells at each of approximately 20 primary sites in the Gwynns Falls Watershed (GFW) near Baltimore, Maryland (See Attachment A). The first monitoring well at each site is to be completed in the bedrock. If in drilling the bedrock well it is evident that saturated conditions occur in the saprolite overlying this bedrock, a second monitoring well is to be completed in the saprolite in close proximity (within 5ft to 6ft) of the bedrock monitoring well.  

Monitoring for water levels does not require wells with high yields. A yield after dewatering a borehole of a few tenths of a gallon per minute likely is sufficient. Well also should be deep enough to provide measurements throughout the year. Piedmont lowland areas, such as the Gwynns Falls watershed, however, can have complex and highly variable bedrock and surficial (saprolite) geology. Also the two GFW subbasins targeted by this drilling contract reflect notable differences in land use (extent of urban and forest cover), and thus in natural recharge (because of impervious cover), and possibly in artificial recharge (from leaky infrastructure, such as older storm and sewer drains). Therefore, the actual geologic and hydrologic (ground-water) conditions among the 20 primary sites chosen for drilling likely differ, and until drilling occurs, are uncertain. Hence, under the contracted resources, boreholes could be drilled and wells constructed as planned at all 20 primary sites, or at all 20 primary and a few additional sites, or at most but not all of the initial 20 primary sites.

	The Contracted Organization, hereafter, Contractor, will conduct contracted drilling and well-construction activities at each site in accordance with regulatory requirements for the installation of water monitoring wells as specified by the Commonwealth of Maryland. 

In conducting these activities, the Contractor will collaborate to provide or enable the collection of data and information by the Technical Liaison, hereafter TL, during or after the drilling of each borehole and construction of each well at a site.

Contractor will provide all depth-to-water measurements to the nearest inch, and all depth interval and depth of change in composition measurements  to the nearest foot, relative to the original ground surface (OGS) established by the Contractor at time the drill rig is set up.

The Contractor will provide a legible and complete Commonwealth of Maryland Well Completion Report or Water-Well Abandonment-Sealing Report Form to the Maryland Department of Environment and a complete and legible Owner copy of the appropriate document to the TL within 45 days of completing or attempting to complete the drilling of each borehole or construction of each well at a site.


Clin 001 Drilling Observation Wells perform in accordance with the Statement of Work 

$_____________Total Proposed Price
For price analysis purposes, complete the table below:

	Objectives
	Description: Watershed and Site Preparation, Access, and Departure
	Est. Total Quantity 
	Unit
	Unit Price $
	Total Price $ 

	001
	Contractor will mobilize all facilities, equipment, and materials to the Gwynns Falls Watershed (hereafter GFW) and among the drilling sites identified by the TL within the GWF (See Attachment A). Drilling is to begin no later than 15 days after issuance of award, unless this begin date is extended by the TL.
	
	mob
	
	

	002
	Contractor will demobilize all facilities, equipment, and materials from the GWF and all drill sites by December 31, 2008, unless this end date is extended by the TL. 
	
	demob
	
	

	003
	Unless otherwise noted, the Contracted Organization, hereafter, Contractor, furnishes all facilities, equipment and materials needed to (a) gain access to and from and physically prepare each site, and (b) drill boreholes and construct monitoring wells at each site.
	
	
	
	

	004
	Site Alterations: Contractor will obtain approval from TL before trimming or removing vegetation or otherwise altering landscape to enter, operate within, or depart from a site.
	
	
	
	

	005
	Drilling Set Up and Operation: Most sites are readily accessible public or private lands. Therefore, Contractor will take reasonable and appropriate measures to (a) avoid damaging the site, (b) confine its operations to the drilling location identified by the TL at that site, (c) restrict ready access to the drilling location, and (d) post warnings to public and property owners to refrain from entering drilling location. It is anticipated the Contractor will deploy portable and temporary signs, cones, sawhorses, barriers, or fences, as well trash bins, work platforms, beds, protective ground pads or covers, support timbers and pallets for heavy vehicles and materials to help achieve above.
	
	Set(s), site protection equipment
Protection equipment set up, hour
	
	

	006
	Vacating Site and Waste Disposal: 
Contractor is responsible for any damage caused to persons, property, or environment during entry, operating on, or leaving site. Contractor will restore site and drilling location as close as possible to predrilling conditions. Contractor will remove all of its facilities, equipment, and material, following completion of contracted activities at a site. Contractor will remove and dispose of offsite all trash and debris, including drilling fines or cuttings, created as a result of its gaining access to, operating on, or departing from the site. 
	
	Site
clean up, hour,

Trash debris disposal, hour
	
	

	007
	Security: Contractor will be responsible for securing it facilities, equipment, and materials it brings onto site, and liable for any damage to persons or property associated with the temporary storage and use of these facilities, equipment, and materials while gaining access to, operating on, or departing from the site.
	
	
	
	

	
	Description: Drilling and Construction of Bedrock—Gabbro, Potomac Group, Ultramafic,  Schist, Other—(Deep) Monitoring Wells
	
	
	
	

	008
	For each site, and within each site, at the drilling location identified by the TL, Contractor initially will set up drilling operations, and then drill and construct a bedrock water-level monitoring well in two phases—drilling and casing a shallow borehole through unconsolidated surficial (saprolite) strata, and then drilling within the installed casing to create an open borehole to monitor the water level in the underlying bedrock. 
	
	Set up drilling equipment,

hour
	
	

	009
	To reach bedrock at each drilling location, Contractor will drill by air rotary method a 10-inch (in) or 25.4 centimeter (cm) diameter borehole from the original ground surface (OGS) to a depth 2 feet (ft) or 0.6 meters (m) into local bedrock. Contractor will provide TL the depth to bedrock from the OGS to the nearest foot.
	
	
	
	


	Objectives
	Description: Drilling and Construction of Bedrock—Gabbro, Potomac Group, Ultramafic,  Schist, Other—(Deep) Monitoring Wells, continued
	Est. Total Quantity 
	Unit
	Unit Price
$
	Total Price
$ 

	009, continued
	Depth to competent bedrock at each drilling location is unknown, but could generally differ between subbasins, and within a subbasin among sites. Overall, the range in depth to bedrock among the 20 sites could be from a few feet to a hundred feet.  Assume average depth to competent bedrock among the 20 sites is 40 ft (12.2 m), and the average depth for the shallow segment of the deep borehole is 42 ft (12.8 m).
	840

256
	Drill, 

feet

meter

Drill,

 hour
	
	

	010
	During drilling of each shallow segment, grab samples of expelled cuttings will be collected by the TL at regular (5-ft or 1.5-m) depth intervals or given a notable change in cutting composition. Contractor will (a) assist in the identification of cuttings; and (b) provide the depth of each 5-ft interval or major change in cutting composition and depth at which water if any is encountered. 
	
	
	
	

	011
	Upon completion of drilling each shallow segment, and if water was encountered, Contractor will blow water from borehole, and provide TL the depths to water at 5-minute intervals for up to 0.5 hours (hrs) to gage water-level recovery in the borehole.
	
	Recovery,
hour
	
	

	012
	For each shallow segment borehole with conditions that permit—for example, no major borehole caving, blockage, or pocket formation, Contractor will permanently install (seat and center) a casing composed of joint-glued socket 6.375-in (16.2 cm) ID and 6.9-in (17.5 cm) OD Schedule 40 PVC from the drilled depth into bedrock to 3 ft (0.88 m) above ground surface. For each shallow segment borehole with conditions that do not permit use of PVC, the Contractor will permanently install (seat) a casing constructed of joint-welded sections 6.25-in (15.9 cm) ID 6.625-in (21.7 cm) OD A53B black steel instead of PVC. The TL will determine casing type will be installed after consultation with Contractor.
Assume that an average of 45 ft (13.7 m) of casing will be needed per shallow segment borehole. Assume that PVC casing will be used in 15 shallow segment boreholes, and steel casing will be used in 5 shallow segment boreholes.
	        675
206

225

      68.6


	PVC

foot
meter
Steel

foot

meter

Casing install, hour


	
	

	013
	For each shallow segment borehole that initially is found to be dry, the Contractor will use a tremie pipe to install slurry of bentonite chips and water to form seal in annulus between bedrock and casing, from the seated base of the casing to the bedrock surface. For each shallow segment borehole that contains standing water, Contractor will use tremie pipe to install bentonite spheres coated to retard swelling during transit through water in tremie pipe instead of bentonite slurry to form this seal. Given 10-in (25.4 cm) diameter borehole, 6.9-in (17.5 cm) OD casing, and 2-ft annulus, computed annulus volume per borehole is 2.1 ft3 (0.06 m3).  Assume bentonite chips will be used in 15 shallow segment borehole annuli, and coated bentonite spheres will be used in 5 shallow segment borehole annuli.
	
	Bentonite seal,
chip,

 cubic foot
cubic meter

spheres,
cubic foot

cubic meter

Seal install, hour
	
	

	014
	Contractor will temporarily seal and cover annulus around casing at ground surface at each shallow segment borehole to prevent cuttings, water, or other materials from entering borehole during subsequent bedrock drilling (See CLIN 013 through CLIN, 20, below).
	
	Annulus closure,
hour
	
	


	Objectives
	Description: Drilling and Construction of Bedrock—Gabbro, Potomac Group, Ultramafic,  Schist, Other—(Deep) Monitoring Wells, continued
	Est. Total Quantity 
	Unit
	Unit Price
$
	Total Price
$ 

	015
	Contractor will re-insert air rotary drilling tools with a 6.125-in (15.6 cm) OD bit inside each shallow segment casing, blow water if any from borehole, and drill as follows: 

(a) If shallow segment of borehole is not water bearing,, Contractor will drill into bedrock until water is encountered, or borehole in bedrock is 75 ft (22.9 m). 

If water is encountered, Contractor immediately will notify the TL and provide depth at which water is encountered. The TL, after consultation with Contractor, will determine whether Contractor should continue to drill into bedrock. Upon termination of drilling, Contractor will blow water from borehole, and provide TL depths to water from OGS at 5-minute intervals for up to 0.5 hours (hrs) to gage water-level recovery. On basis of data provided, and consulting with Contractor, the TL will indicate whether to continue drilling and then repeat the removal of water and recovery measurements, or utilize the current borehole. 
If no water is encountered drilling 75 ft into bedrock, TL will consult with Contractor, and then determine whether to continue abandon borehole or continue drilling.
If borehole is to be abandon, Contractor will do so in accordance with regulations of the Commonwealth of Maryland. Generally, this will require filling the borehole with removed bedrock cuttings and fines, and filling the saprolite borehole with grout while pulling installed casing to the OGS.
b) If information obtained from base of shallow borehole segment indicates the underlying bedrock is water bearing, Contractor will drill borehole in bedrock to a depth indicated by the TL, blow water from the borehole, and provide the TL depths to water at 5-minute intervals for up to 0.5 hours (hrs) to gage water-level recovery. The TL after consulting with Contractor will determine whether drilling is terminated or should continue, and if continue to what depth.

c) Under either a) or b) above, the decision to continue drilling is followed again by removal of water from the well, and measuring water-level recovery as described above.
Assume borehole drilling is continued after initial borehole drilling at 5 of 15 sites, implying second recovery estimate is needed, and takes 0.4 hours per site. 

Assume upon completion of all drilling at 20 boreholes drilling, average drilled depth into bedrock is 75 ft (38.1 m), and varies from 25 ft to 125 ft.
	1500

457
2.0
2.0
	Drill,

foot

meter

Drill,

 Hour

Recovery, 
hour

Second recovery,
 hour
	
	

	Objectives
	Description: Drilling and Construction of Bedrock—Gabbro, Potomac Group, Ultramafic,  Schist, Other—(Deep) Monitoring Wells, continued
	Est. Total Quantity 
	Unit
	Unit Price
$
	Total Price
$ 

	016
	During drilling of each bedrock borehole, composite samples of expelled cuttings will be collected by the TL over 5-ft (1.5m) intervals or with a notable change in bedrock rock composition. Contractor will provide assistance in description of cuttings, and the depth of each 5-ft interval or major change in cutting composition.
	
	
	
	

	017
	Contractor will develop bedrock borehole with air pressure from rotary rig for 0.5 - 0.75 hrs.  After development, Contractor will blow any residual water and cuttings from borehole, and provide TL depths to water at 5-minute intervals for up to 0.50 hrs. 
	
	Develop & Recovery, 
hour
	 
	

	018
	Contractor will remove drilling tools, and place a slip-on removable cap over the previously installed shallow segment casing to prevent subsequent grouting materials from entering the bedrock borehole. 

For each PVC casing, Contractor will place a thin-walled, flat-topped PVC cap with a 6.9-in (17.5 cm) OD will be used, and remain on the PVC casing. For each steel casing, Contractor will place a heavy-walled slip-on steel cap with 6.625-in (15.9 cm) ID with welded vertical padlock tab extending down from the cap, will be used, remain on casing, and ultimately secure well after grouting (see CLIN 024, below).

(Drill rig could be moved to drill adjacent shallow monitoring well if TL indicates a shallow saprolite borehole should be drilled for water-level monitoring.)
	15

5


	PVC,
thin cap

Steel 6-in heavy duty slip-on cap
(Weld tab, hours)
Remove rig tools, then rig

 Hour
	
	

	019
	Contractor will clear debris, expose annulus, and install a 94:4:54 cement:bentonite:water mixture by weight as grout seal, with tremie pipe, in annulus between the geologic formation and the shallow-segment casing, from the top of the bentonite seal at bedrock to 1.5 ft (0.45 m) below OGS. Given 10-in (25.4 cm) diameter borehole, 6.9-in (17.5 cm) OD casing, and 30 ft (9.1 m) annulus, computed annulus volume per borehole is 31.3 ft3 (0.88 m3).
	
	Grout, mix

cubic feet

cubic meters

Grout mix install, hour
	
	

	020
	At each bedrock borehole with shallow PVC casing, Contractor will permanently install (and center) a 5-ft 8.625-in (21.9 cm) OD A32B black steel protective casing over (and around) the above-ground section of PVC—such that the bottom end of protective casing rests on top of cement-bentonite seal below OGS, and the top of the protective casing is higher than the top of the capped PVC casing. Assume 15 bedrock borehole wells will require this steel protective casing.  
	75
22.9


	Steel casing foot

meter

Casing, install

hour
	
	

	021
	At each bedrock borehole with PVC borehole casing, Contractor will permanently install cement surface seal, with tamping to eliminate bridging, in the annulus between the PVC casing and the surrounding protective steel casing, and in the annulus between exterior of steel protective casing and geologic formation, in each case from the top of the cement-bentonite seal until flush with the OGS. 

At each bedrock borehole with steel borehole casing, Contractor will permanently install cement grout, with tamping to eliminate bridging, in the annulus between the steel casing and the geologic formation, from the top of the cement-bentonite seal until flush with OGS.


	
	Surface seal,

Cement,
cubic feet, cubic meter

Surface seal install, hour


	
	

	Objectives
	Description: Drilling and Construction of Bedrock—Gabbro, Potomac Group, Ultramafic,  Schist, Other—(Deep) Monitoring Wells, continued
	Est. Total Quantity
	Unit
	Unit Price

$
	Total Price $

	022
	At each bedrock borehole with a protective steel casing and PVC borehole casing, Contractor will install a heavy-duty slip-on steel 8.375-in (21.3 cm) ID cap with welded vertical locking tab over the steel casing, and weld a corresponding and similar heavy-duty steel paddle lock tab onto the side of the protective steel casing. 

At each bedrock well with borehole with steel casing, Contractor already will have placed a heavy duty slip-on steel 6.625-in (15.9 cm) ID cap with vertical weld on this casing, and will weld a corresponding heavy-duty steel paddle-lock tab onto the side of the borehole casing.

Steel cap and casing tabs when installed by Contractor must have aligned padlock holes, with sufficient clearance (0.4375-in or 1.11 cm diameter holes) to allow easy passage of the U bar on a No. 5 Master Lock.
	15


	8-in steal heavy slip-on cap w welded lock tab and casing lock tab

Weld, tab on casing, 
hours
	
	

	023
	At each bedrock borehole, Contractor will lock cap with TL No. 5 Master Lock. (Paddle lock will be furnished by the contracting agency field representative.)
	
	
	
	

	Objectives
	Description: Drilling and Construction of Saprolite (Shallow) Monitoring Wells
	Est. Total Quantity
	Unit
	Unit Price

$
	Total Price $

	024
	Where warranted, Contractor will drill a shallow borehole, and construct a monitoring well at a drilling location. Decision to construct this shallow borehole and monitoring well will be made by the TL, after consultation with Contractor, in the field and while drilling equipment is still onsite. Decision will depend upon data and information obtained during drilling of deep bedrock well at each site (See Description: Drilling of Deep Borehole Monitoring Wells, above).   

At up to 20 sites, and within 5-6 ft (1.5-1.8 m) of deep bedrock well (See Attachment A), Contractor will set up air rotary method, and using a tri-corner 8-in (20.32 cm) OD bit, drill a shallow borehole from established OGS to a depth 2 ft (0.6 m) into competent bedrock.

Depth to competent bedrock at each drilling location is unknown, but could generally differ between subbasins, and within a subbasin among sites. Overall, the range in depth to bedrock among the 20 sites could be from a few feet to a hundred feet.  Assume average depth to bedrock among the 20 sites is 40 ft (12.2 m), and the average depth for the shallow segment of the deep borehole is 42 ft (12.8 m).
	840

256
	Drill,

foot
	
	

	025
	During drilling of each shallow borehole, composite samples of expelled cuttings will be collected by the TL throughout regular (5 ft or 1.5 m) depth intervals. Contractor will provide assistance in description of cuttings, and the depth of each 5-ft interval or major change in cutting composition. Contractor also will provide depth at which water, if any, is encountered.
	
	
	
	


	Objectives
	Description: Shallow Saprolite (Shallow) Wells
	Est. Total Qty.
	Unit
	Unit Price $
	Total Price $

	026
	For each shallow segment borehole with conditions that permit—for example, no major borehole caving, blockage, or pocket formation, Contractor will permanently install and center 
(a) a 2-ft (0.6 m) 4.25-in (10.8 cm) ID 4.5-in (11.4 cm) OD Schedule 40 PVC flush joint-threaded riser with Schedule 40 PVC end cap, in the 2ft (0.6 m) bedrock borehole,
(b) followed by a 10 ft (3.0 m) PVC 4.25-in (10.8 cm) ID 4.5-in (11.4 cm) OD Schedule 40 flush joint-threaded 0.020-inch (0.05 cm) screen, 
(c) Followed by Schedule 40 PVC 4.25-in (10.8 cm) ID 4.5-in (11.4 cm) OD flush joint-threaded casing from the top of the screen to 3.0 ft (0.9 m) above OGS,
(d) Followed by a thin-walled 4.5-in (11.4 cm) ID PVC Schedule 40 slip-on flat cap. 
If shallow depths to bedrock are encountered, for example, about 15 ft (4.6 m) or less, a 5-ft (1.5) screen will be used in lieu of a 10-ft (3.0 m) screen.
For each shallow segment borehole with conditions that do not permit, and except for cap, Contractor will permanently construct, install, and center well components similar to those above but made from 4-in (10.2 cm) 0.5 in wall flush threaded joint Schedule 40 stainless steel (SS). The cap will remain a 4.5-in (11.4 cm) ID PVC Schedule 40 slip-on flat cap.
Decision to construct this shallow borehole and monitoring well from Schedule 40 PVC or stainless steel will be made by the TL, after consultation with Contractor.

Assume that 17 shallow monitoring wells will be constructed of flush threaded joint Schedule 40 PVC. Assume that 3 shallow monitoring wells will be constructed of Schedule 40 SS.

Assume average depth to bedrock will be 40 ft (12.2 m), and average borehole depth will be 42 ft (12.8 m), and average total length of flush threaded joint components for well will be 45 ft. (13.7 m).
	17
17
17
765
233
3
3
30
99
	PVC
 end cap

2-ft riser
10-ft screen

casing, 

foot

meter

Stainless steel end cap

2-ft riser

screen
foot

meter

casing, 

foot

meter

Casing installation, hours
	
	

	027
	Contractor will install at each shallow borehole a bentonite seal, with tremie pipe, in annulus between geologic formation and 4.5-in (11.4 cm) OD Schedule 40 PVC or SS riser, from the base to top of bedrock borehole. For an initially dry bedrock borehole, Contractor will use bentonite slurry, and for a bedrock borehole with standing water, Contractor will use coated bentonite pellets to enhance their passage through water in tremie pipe (See CLIN 015). Given 8-in (20.3 cm) diameter borehole, and 2-ft (0.6 m) annulus per bedrock borehole, computed annulus volume is 1.91 ft3 (0.05 m3). Assume 5 bedrock boreholes require bentonite chips, and 15 boreholes require bentonite pellets.
	
	Bentonite

chip,

 cubic foot

cubic meter

spheres,

cubic foot

cubic meter

Seal install, hour
	
	


	Objectives
	Drilling and Construction of Saprolite (Shallow) Monitoring Wells, continued
	Est. Total Qty.
	Unit
	Unit Price $
	Total Price $

	028
	Contractor will install at each shallow borehole clean Number 2 sand as filter pack, with tremie pipe, in annulus between the geologic formation and the 4.5-in (11.4 cm) OD of the Schedule 40 PVC or SS screen, from the base of the screen (top of bentonite seal) to 2 ft (0.6 m) above the top of screen. Given 8-in (20.3 cm) diameter borehole, 10-ft screen and 12 ft (3.7 m) annulus, computed annulus volume per borehole is 11.5 ft3 (0.32 m3). 
	  
	Filter pack, #2 sand,

cubic feet cubic meter

Filter pack install, hour
	
	

	029
	Contractor will install at each shallow borehole a bentonite seal (see CLIN 029), with tremie pipe, in annulus between geologic formation and the 4.5-in (10.8 cm) OD of the Schedule 40 PVC or SS casing, from the top to 2 ft (0.6 m) above the top of the sand filter pack. Given 8-in (20.3 cm) diameter borehole, 2-ft (0.6 m) annulus, computed annulus volume per borehole is 1.91 ft3 (0.05 m3).
	
	Bentonite

chip,

 cubic foot

cubic meter

spheres,

cubic foot

cubic meter

Seal install, hour
	
	

	030
	Contractor will install at each shallow borehole a 94:4:54 cement:bentonite:water mixture by weight as grout seal, with tremie pipe, in annulus between the geologic formation and the 4.5 in (11.4 cm) OD of the PVC or SS Schedule 40 casing, from the top of the bentonite seal to 1.5 ft (0.6 m) below OGS. Given 8-in (20.3 cm) diameter borehole and 26-ft annulus length, computed annulus volume borehole is 24.8 ft3 (0.70 m3).
	
	Cement-bent. grout,

cubic feet

cubic meter

Grout install, hour
	
	

	031
	Contractor will install at each shallow borehole a 5 ft (1.5 m) 6.625 in (16.8 cm) OD A53B black steel protective casing over (and around) the exposed section of 4.5-in OD PVC or SS Schedule 40 casing, such that the bottom end of protective steel casing rests on top of cement-bentonite seal below OGS and the top end of the protective casing is above top of the interior 4.5-in OD PVC or SS Schedule 40 casing. 
	5, 20-ft sections
	Steel protective casing,
foot
	
	

	032
	Contractor will install at each shallow borehole a clean cement grout, with tamping to reduce bridging, in (a) the annulus between 4.5-in (11.4 cm) OD of the PVC or SS Schedule 40 casing and the ID of the surrounding protective steel casing, and (b) annulus between the OD of the protective steel casing and geologic formation, in each case, from the top of the cement-bentonite seal until flush with OGS. Given 8-in diameter borehole and 2-ft annuli, computed annuli volume per borehole is approximately 1.91ft3 (0.05 m3).
	  
	Cement surface seal,

cubic feet

cubic meter

Seal install, hour
	
	

	033
	At each shallow borehole, Contractor will install (place) a heavy-walled slip-on steel 8.625-in ID cap with vertical heavy-walled steel paddle-lock tab on top of protective steel casing, and weld a corresponding and similar heavy-duty steel tab onto the side of the borehole casing.  Steel cap and casing tabs when installed by Contractor must have aligned padlock holes, with sufficient clearance (0.4375-in or 1.11 cm diameter holes) to allow easy passage of the U bar on a No. 5 Master Lock.
	20

	Steel 

cap
Weld tab

hour
	
	

	034
	At each bedrock borehole, Contractor will lock cap with paddle lock. (Paddle lock will be furnished by the contracting agency field representative.)
	--

	--
	
	


———End Section B———
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