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PROJECT HISTORY AND DESCRIPTION

This project is a well cleaning and chemical treatment to remove and control biofouling for the
Bear River Water Conservancy District’'s South Willard Well. This well is located about 0.9 mile
east of HWY 89 on the McGuire Gravel Pit Road in South Willard, Utah. The well was originally
drilled to a depth of 495 feet by the cable tool method and the 12-inch casing was landed in hard
quartzite rock. The well was put into service in 2011 with a 500 gpm lineshaft turbine pumping
system. Static water level at the time of well completion was 294 feet below ground surface.
Well casings at the time of well completion were as follows:

26-Inch Surface Casing with Perforations from 0 — 100’
20-Inch Casing from 0 to 280 ft

16-Inch Casing from O to 440 ft

12-Inch Casing from 430 to 493 ft

coop

In 2014 the water level declined in the well due to drought conditions and the well began producing
a lot of sand and gravel. The pump was damaged and the well could only produce about 125
gpm. The well was deepened to 702 feet in an effort to obtain more water. A new 500 gpm
pump was installed in the well. New well casings after the well deepening project were as
follows:

12-Inch Blank Casing from 0 to 218 ft

12-Inch Factory Slotted Casing from 218 to 333 ft
10-Inch Factory Slotted Casing from 333 to 510 ft
8-Inch PVC Factory Slotted Casing from 510 to 702 ft

aoow

Immediately after the well was deepened the District noticed bacteriological growth in the
deepened part of the well. Also, the District noticed that the water was beginning to taste like
iron and would sometimes produce red water. The well videos and water quality behavior of the
well suggest that the source of the iron bacteria problem is in the deepened part of the well. The
purpose of this project is to abandon the deepened portion of the well, clean out the original upper
part of the well and put the well back in service.

Well logs are included in the Appendix to this document.
SUMMARY OF WORK
The work for this project will include the following major tasks:

1. Mobilize to the site including a cable tool rig, chemical mix tank(s) and other equipment
as needed.

2. Remove the existing line shaft turbine pumping system, chemical feed tubes and water
level measurement tube from the well.

3. Perform an initial well video to view the current condition of the well. Assess the “at
rest” flow of water up or down in the well, if any exists. The purpose of this task is to
asses whether or not the upper portion of the well has been receiving water from the
lower part of the well.

4.  Fillin the lower portion of the well from 702 to 505 feet with clean washed sand or pea
gravel.
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18.

Note:

8/2020

Place a 10-foot-long cement grout plug on top of the fill from 505 to 495 ft. This plug
should be removeable in the future if so desired by the District.

Video the well to confirm placement and location of the cement grout plug.

Power wash & disinfect the existing pumping system and pump bowls. Inspect the first
and last bowls on the pump and report their condition to the District.

Brush the well casing to remove loose rust and scale.

Bail out material from the well.

Apply chemicals to the well.

Agitate and surge the chemicals during a chemical soaking period.

Remove, neutralize and dispose of the waste chemicals at an approved disposal site.
Chemicals may not be disposed of on site because the well is situated in an unprotected
aquifer and any spilled chemicals may find their way to the aquifer.

Develop the well to remove sand, gravel, sediment, rust, scale and other debris from the
well formations.

Perform a final well video to view the post treatment condition of the well.

Place pH-controlled disinfection chemicals in the well.

Replace the pumping system in the well so as to disinfect the pumping system during
well disinfection. Shorten the deep chemical feed tube and reinstall it and the shallow
feed tube and the water level measurement tube.

Complete the disinfection process with circulation using the chemical feed tubes.
Remove, neutralize and dispose of waste disinfection chemicals from the well.
(Disposal of disinfection chemicals may be done on site through the well’s flush to waste
discharge system to the storage tank overflow pond.)

BRWCD will furnish all chemicals to the job site in a timely
manner.
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BID SCHEDULE

SOUTH WILLARD WELL CLEANING PROJECT

AUGUST 2020
- . Unit Bid Total Bid
Description Qty Unit Amount Amount

1 Mobilization and Demobilization 1 LS $ $
2 Remove Existing Line Shaft Turbine Pump 1 LS $ $
3 | Well Video 1 LS $ $
4 Fill Bottom of Well to Approx. 505 Feet 197 Feet | $ $
5 Cement Plug from 505 Feet to 495 Feet 10 Feet | $ $
6 | Well Video 1 LS $ $
7 | Power Wash Pump Column & Bowls 1 LS $ $
8 Examine Pump Bowls & Column & Report 1 LS $ $
9 Disinfect Pump Bowls & Column 1 LS $ $
10 | Brush Well Casing 16 HRS [$ $
11 | Bail Well 24 HRS |$ $
12 | Mix & Place Chemicals in Well 1 LS |[$ $

Soak, Agitate, Sample and Replenish Chemicals
13 as Needed 1 LS $ $
14 | Remove & Neutralize Chemicals 1 LS $ $
15 | Dispose of Waste Chemicals Off Site 1 LS $ $
16 | Develop Well 60 HRS [$ $
17 | Bail Well 16 HRS |$ $
18 | Final Well Video 1 LS |[$ $

Mix & Place pH Controlled Disinfection
19 Chemicals in Well 1 LS $ $
20 | Replace Pumping System in Well 1 LS $ $
21 Complete pH Controlled Disinfection using 1 LS $ $

Chemical Feed Tubes (With District Assistance)
29 Pump Out Disinfection Chemicals, Neutralize 1 LS $ $

and Dispose On Site (With District Assistance)

BID SCHEDULE TOTAL: | $

Bid submitted by
Bid submitted on , 20
If Awarded, Proposed Mobilization Date , 20
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WELL CLEANING SPECIFICATIONS

The following specifications provide information and instructions for each work item listed
in the Summary of Work and Bid Schedule.

REFERENCES

1. The latest edition of the following publications are relied on for rules and regulations that
apply to the work:

a. Public Drinking Water Rules as found in R309 of the Utah Administrative Code.
b. Administrative Rules for Water Well Drillers as found in R655 of the Utah
Administrative Code.

WELL CLEANING BID ITEMS

Task #1 — Mobilization and Demobilization - This bid item is provided to cover
CONTRACTOR's cost for general and miscellaneous responsibilities and operations not
normally attributed to any other single bid item within this schedule. Typical costs for this
bid item include the cost for moving equipment to and from the job site and other costs
that are not called out in other bid items. Accurate records of the chemical treatment and
pumping test shall be kept. Copies of records shall be maintained for future operations
and maintenance use. Upon completion of the project, all equipment shall be removed.
The site shall be left free and clear of all material, equipment, or debris, to the original
conditions or better.

Task #2 - Remove Existing Line Shaft Turbine Pump - The existing pumping system is to
be removed from the well and stored on site. Pump column and bowls, transducer tubing
and other pump parts shall be stored on site on supports to prevent contact with the
ground. At no time shall any part of the pumping system come into contact with the
ground. The Contractor shall list any parts of the pumping system that are damaged or
otherwise not serviceable for continued use and provide the list to the District.

Task #3 - Well Video - Well videos shall be in color and shall include the downhole view
and the sideways views. It is the Contractor's responsibility to make
arrangements with the District to flood the well casing with water (provided by the
District), add flocculation chemicals, or otherwise clear the water in the well so as
to result in a clear video. Failure to obtain a clear video may result in the District
requesting that a new video be performed at no extra cost to the District. Two
DVD copies shall be provided to the OWNER.

Task #4 — Fill Bottom of Well to Approx. 505 Feet - Well backfill shall consist of clean
washed sand or pea gravel. Temporary fill shall be placed up to approximately
505 feet depth in the well.
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Task #5 - Cement Plug - A temporary well plug is needed to seal off the iron bacteria
influenced zones in the bottom of the well from the original upper part of the well. The
Contractor shall propose a method for setting the well plug for approval by the District.

1. The cement grout plug should be about 10 feet in length (from 505 ft deep to 495 feet
deep) and the consistency or thickness should be thin enough in consistency to flow
into the annular spaces between the 8-inch and 10-inch casings and also into
perforations in the 10-inch casing in the plug interval.

2. The District may need to remove the plug in the future; therefore, the plug should be
able to be easily drilled out with ordinary well drilling tools.

3. The exact length and depth of the plug will be confirmed based on the initial well video.
4. Pressure grouting is not intended or requested for this item of work.

Task #6 — Well Video - Perform a well video to document the location and condition of the
cement plug.

Task #7 - Power Wash Pump Column and Bowls - The pumping system including all pump
column pieces and bowls shall be pressure washed to remove any loose rust and scale.

Task #8 — Examine Pump Bowls & Column & Report - The pump bowls shall be inspected
in the field by removing the top and bottom bowl caps and assessing the degree of wear
for the impellers and the shaft. Full bowl teardown is not included in this bid item. The
Contractor shall provide a copy of photos and field measurements between the impellers
and the bowls, along with recommendations as to the bowls’ suitability for further use in
the well.

Task #9 — Disinfect Pump Bowls & Column - The exterior of the pump column and bowls
shall be thoroughly disinfected using a 200 ppm chlorine solution.

Task #10 - Brush Well Casing - After the well fill and cement plug are completed, the well
shall be brushed and bailed to remove all loose rust and scale. The brush shall be slightly
larger than the inside diameter of the 12 & 10-inch diameter casings and stiff enough to
effectively remove scale from the well casing including slotted zones.

Task #11 - Bail Well - The well shall be bailed to remove all debris from the bottom of the well.

Task #12 — Mix and Place Chemicals In Well - The Owner will provide chemicals delivered
to the site. Thereafter, the Contractor will be responsible for proper handling of the
chemicals. Working with well treatment chemicals and well equipment can pose certain
safety concerns. Safety procedures and guidelines are not provided in this document.
It is recommended that the Contractor obtain competent safety guidelines, procedures
and equipment from qualified chemical handling professionals.

1. Mix chemicals in a suitable mixing/holding tank that has been cleaned and disinfected
prior to use. The tank must be free from all debris, dirt and foreign substances.
Fresh public drinking water is available at the site for the Contractor’s use.
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2. Place the chemical recipe into the well using a tremie pipe or dual swab tool so as to
spread the chemicals throughout the zones to be treated.

3. Surge and/or agitate the chemicals in the well casing during the soak period. During
the soak period, take samples of the chemical mixture and measure the pH of the
chemicals. If the pH drops below 3.0, add more chemicals to result in a pH below
3.0.

4. After the soak period, remove the chemicals from the well using a dual swab tool or
temporary submersible pumping system. Neutralize the chemicals in a mixing tank
until the pH reaches neutral pH of approximately 7.0 and dispose.

5. Well cleaning chemicals shall consist of the following chemicals for the well treatment:

Chemical Quantity, Gallons
Phosphoric Acid, 75%, NSF 60 210
Dispersant, NSF 60 70
Water (From Tank on Site) 3,220
Total Treatment Volume 3,500

6. Well disinfection chemicals consist of the following chemicals for the well treatment:

Chemical Quantity, Gallons
Sodium Hypochlorite, 12.5% 4
pH Control Chemical NSF 60 2
Water (From Tank on Site) 3,494
Total Treatment Volume 3,500

7. The well treatment chemicals shall be certified and approved for their respective
intended use under ANSI/NSF Standard 60 as required by R309-204-6(6)(a) and
R655-4-9.2. No chemicals may be used in the well without prior approval from the
ENGINEER.

Task #13 — Soak, Agitate, Sample & Replenish Chemicals as Needed — During this phase
the chemicals are to be agitated or surged in the well so encourage full contact within
and without the well casing. Contractor shall sample the chemical strength in the
well and replenish as necessary to maintain pH of at least 3.0.

Task #14 — Remove and Neutralize Chemicals — After the chemical application is completed
the chemicals shall be removed from the well and neutralized before disposal.

Task #15 - Dispose of Waste Chemicals Off Site - It is anticipated that the waste chemicals will
have to be hauled off site for disposal because the aquifer has no confining layers
from the surface to the water bearing zones in the well. The Contractor shall propose
an acceptable disposal site for District approval.

Task #16 - Develop Well - Redevelop the well using dual swab surge block with pumping or
single swab surge block and pumping. Pump shall be capable of producing between
200 to 500 gpm.
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Task #17 - Develop Well - The well shall be then bailed to remove all debris from the bottom
of the well.

Task #18 — Final Well Video - Perform a final well video to document the post-treatment
condition of the well.

Task #19 — Mix & Place pH Controlled Disinfection Chemicals in Well — The following
sequence shall be used for well disinfection:

Day 1 - Mix pH-controlled disinfection chemicals in a suitable mixing/holding tank.
Place the disinfection chemicals into the well using a tremie pipe or dual swab tool so
as to spread the chemicals throughout the zones to be treated.

Task #20 — Replace Pumping System In Well (Disinfection Day 2 — 3) - Re-install the
pumping system and chemical feed tubes in the well while the disinfection chemicals
are in the well.

Task #21 - Complete Ph-Controlled Disinfection Process Using Chemical Feed Tubes -
The District will operate the pumping system at a low speed to facilitate circulation of
the disinfection chemicals throughout the well.

Task #22 — Pump Out Disinfection Chemicals, Neutralize and Dispose On Site -
Neutralize the disinfection chemicals in a mixing tank until the chlorine is neutralized.

It is anticipated that the waste disinfection chemicals can be disposed of on site in the
overflow pond adjacent to the wellhouse via the flush to waste piping system.

After the well has been disinfected and flushed to waste, the District will collect
bacteriological samples in accordance with State regulations. If the lab report comes
back showing unsuccessful disinfection, the Contractor shall disinfect the well again
until the bacteriological samples pass.
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Map to BRWCD South Willard Well
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SOUTH WILLARD WELL
Well Renovation Details and

Lithology

Well Renovation Date:  Feb - Oct 2015

Drilling Company:  Peterson Bros. Drilling
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Top Cap
Ground Surface
<—26" Surface Casing

0' to 492' - Install New Atrtificial Filter Pack
Between 16" and 12" Casings

j<— 20" Casing

0'to 218' - new 12" Steel Blank Liner

218' to 333' - new 12" Steel Slotted Liner

260' to 407" - Perforations in 20" & 16" Casings

]<——16" Casing

333" to 334' - 10"x12" Concentric Reducer
334' to 510' - new 10" Steel Slotted Liner

55_/ 443' to 492" - Perforations in 12" Casing

510" to 519' - new 10" Steel Blank Liner
510" to 702' - new 8" PVC Slotted Liner

g-_——lO“ Perforated Casing
!
[

702' - Bottom of Well

LITHOLOGIC LEGEND
[] clay &/or Silt Sand, Gravel & Clay
[[]] sand & Clay [2] Sand & Gravel
(-] sand Gravel, Cobbles &/or Boulders
Gravel & Clay F.] Cemented Sand & Gravel

Well Construction Detail Legend
Il Top orEnd Cap ™7 Perforations

B Grout I ! Pre-Slotted Liner
| | Casing [:] Artificial Filter Pack
| | Liner % Open Borehole
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	Approved Well Cleaning Specifications
	This project is a well cleaning and chemical treatment to remove and control biofouling for the Bear River Water Conservancy District’s South Willard Well.  This well is located about 0.9 mile east of HWY 89 on the McGuire Gravel Pit Road in South Wil...
	a. 26-Inch Surface Casing with Perforations from 0 – 100’
	b. 20-Inch Casing from 0 to 280 ft
	c. 16-Inch Casing from 0 to 440 ft
	d. 12-Inch Casing from 430 to 493 ft
	In 2014 the water level declined in the well due to drought conditions and the well began producing a lot of sand and gravel.  The pump was damaged and the well could only produce about 125 gpm.  The well was deepened to 702 feet in an effort to obtai...
	a. 12-Inch Blank Casing from 0 to 218 ft
	b. 12-Inch Factory Slotted Casing from 218 to 333 ft
	c. 10-Inch Factory Slotted Casing from 333 to 510 ft
	d. 8-Inch PVC Factory Slotted Casing from 510 to 702 ft
	Immediately after the well was deepened the District noticed bacteriological growth in the deepened part of the well.  Also, the District noticed that the water was beginning to taste like iron and would sometimes produce red water.  The well videos a...
	Well logs are included in the Appendix to this document.
	The work for this project will include the following major tasks:
	1. Mobilize to the site including a cable tool rig, chemical mix tank(s) and other equipment as needed.
	2. Remove the existing line shaft turbine pumping system, chemical feed tubes and water level measurement tube from the well.
	3. Perform an initial well video to view the current condition of the well.  Assess the “at rest” flow of water up or down in the well, if any exists.  The purpose of this task is to asses whether or not the upper portion of the well has been receivin...
	4. Fill in the lower portion of the well from 702 to 505 feet with clean washed sand or pea gravel.
	5. Place a 10-foot-long cement grout plug on top of the fill from 505 to 495 ft.  This plug should be removeable in the future if so desired by the District.
	6. Video the well to confirm placement and location of the cement grout plug.
	7. Power wash & disinfect the existing pumping system and pump bowls.  Inspect the first and last bowls on the pump and report their condition to the District.
	8. Brush the well casing to remove loose rust and scale.
	9. Bail out material from the well.
	10. Apply chemicals to the well.
	11. Agitate and surge the chemicals during a chemical soaking period.
	12. Remove, neutralize and dispose of the waste chemicals at an approved disposal site.  Chemicals may not be disposed of on site because the well is situated in an unprotected aquifer and any spilled chemicals may find their way to the aquifer.
	13. Develop the well to remove sand, gravel, sediment, rust, scale and other debris from the well formations.
	14. Perform a final well video to view the post treatment condition of the well.
	15. Place pH-controlled disinfection chemicals in the well.
	16. Replace the pumping system in the well so as to disinfect the pumping system during well disinfection.  Shorten the deep chemical feed tube and reinstall it and the shallow feed tube and the water level measurement tube.
	17. Complete the disinfection process with circulation using the chemical feed tubes.
	18. Remove, neutralize and dispose of waste disinfection chemicals from the well.  (Disposal of disinfection chemicals may be done on site through the well’s flush to waste discharge system to the storage tank overflow pond.)
	Note:  BRWCD will furnish all chemicals to the job site in a timely manner.
	WELL CLEANING SPECIFICATIONS
	The following specifications provide information and instructions for each work item listed in the Summary of Work and Bid Schedule.
	REFERENCES
	1. The latest edition of the following publications are relied on for rules and regulations that apply to the work:
	a. Public Drinking Water Rules as found in R309 of the Utah Administrative Code.
	b. Administrative Rules for Water Well Drillers as found in R655 of the Utah Administrative Code.


	WELL CLEANING BID ITEMS
	Task #1 – Mobilization and Demobilization - This bid item is provided to cover CONTRACTOR's cost for general and miscellaneous responsibilities and operations not normally attributed to any other single bid item within this schedule.  Typical costs fo...

	Task #2 - Remove Existing Line Shaft Turbine Pump - The existing pumping system is to be removed from the well and stored on site.  Pump column and bowls, transducer tubing and other pump parts shall be stored on site on supports to prevent contact wi...
	Task #3 - Well Video - Well videos shall be in color and shall include the downhole view and the sideways views.  It is the Contractor’s responsibility to make arrangements with the District to flood the well casing with water (provided by the Distric...
	Task #3 - Well Video - Well videos shall be in color and shall include the downhole view and the sideways views.  It is the Contractor’s responsibility to make arrangements with the District to flood the well casing with water (provided by the Distric...
	Task #4 – Fill Bottom of Well to Approx. 505 Feet - Well backfill shall consist of clean washed sand or pea gravel.  Temporary fill shall be placed up to approximately 505 feet depth in the well.
	Task #4 – Fill Bottom of Well to Approx. 505 Feet - Well backfill shall consist of clean washed sand or pea gravel.  Temporary fill shall be placed up to approximately 505 feet depth in the well.
	Task #5 - Cement Plug - A temporary well plug is needed to seal off the iron bacteria influenced zones in the bottom of the well from the original upper part of the well.  The Contractor shall propose a method for setting the well plug for approval by...
	1. The cement grout plug should be about 10 feet in length (from 505 ft deep to 495 feet deep) and the consistency or thickness should be thin enough in consistency to flow into the annular spaces between the 8-inch and 10-inch casings and also into p...
	2. The District may need to remove the plug in the future; therefore, the plug should be able to be easily drilled out with ordinary well drilling tools.
	3. The exact length and depth of the plug will be confirmed based on the initial well video.
	4. Pressure grouting is not intended or requested for this item of work.
	Task #6 – Well Video - Perform a well video to document the location and condition of the cement plug.
	Task #7 - Power Wash Pump Column and Bowls - The pumping system including all pump column pieces and bowls shall be pressure washed to remove any loose rust and scale.
	Task #8 – Examine Pump Bowls & Column & Report - The pump bowls shall be inspected in the field by removing the top and bottom bowl caps and assessing the degree of wear for the impellers and the shaft.  Full bowl teardown is not included in this bid ...
	Task #9 – Disinfect Pump Bowls & Column - The exterior of the pump column and bowls shall be thoroughly disinfected using a 200 ppm chlorine solution.
	Task #10 - Brush Well Casing - After the well fill and cement plug are completed, the well shall be brushed and bailed to remove all loose rust and scale.  The brush shall be slightly larger than the inside diameter of the 12 & 10-inch diameter casing...
	Task #11 - Bail Well - The well shall be bailed to remove all debris from the bottom of the well.
	Task #12 – Mix and Place Chemicals In Well - The Owner will provide chemicals delivered to the site.  Thereafter, the Contractor will be responsible for proper handling of the chemicals.  Working with well treatment chemicals and well equipment can po...
	1. Mix chemicals in a suitable mixing/holding tank that has been cleaned and disinfected prior to use.  The tank must be free from all debris, dirt and foreign substances.  Fresh public drinking water is available at the site for the Contractor’s use.
	2. Place the chemical recipe into the well using a tremie pipe or dual swab tool so as to spread the chemicals throughout the zones to be treated.
	3. Surge and/or agitate the chemicals in the well casing during the soak period.  During the soak period, take samples of the chemical mixture and measure the pH of the chemicals.  If the pH drops below 3.0, add more chemicals to result in a pH below ...
	4. After the soak period, remove the chemicals from the well using a dual swab tool or temporary submersible pumping system.  Neutralize the chemicals in a mixing tank until the pH reaches neutral pH of approximately 7.0 and dispose.
	5. Well cleaning chemicals shall consist of the following chemicals for the well treatment:
	Phosphoric Acid, 75%, NSF 60    210
	Dispersant, NSF 60        70
	Water (From Tank on Site)       3,220
	Total Treatment Volume        3,500
	6. Well disinfection chemicals consist of the following chemicals for the well treatment:
	Sodium Hypochlorite, 12.5%        4
	pH Control Chemical  NSF 60        2
	Water (From Tank on Site)       3,494
	Total Treatment Volume        3,500
	7. The well treatment chemicals shall be certified and approved for their respective intended use under ANSI/NSF Standard 60 as required by R309-204-6(6)(a) and R655-4-9.2.  No chemicals may be used in the well without prior approval from the ENGINEER.
	Task #13 – Soak, Agitate, Sample & Replenish Chemicals as Needed – During this phase the chemicals are to be agitated or surged in the well so encourage full contact within and without the well casing.  Contractor shall sample the chemical strength in...
	Task #14 – Remove and Neutralize Chemicals – After the chemical application is completed the chemicals shall be removed from the well and neutralized before disposal.

	Task #17 - Develop Well - The well shall be then bailed to remove all debris from the bottom of the well.
	Task #18 – Final Well Video - Perform a final well video to document the post-treatment condition of the well.
	Task #22 – Pump Out Disinfection Chemicals, Neutralize and Dispose On Site -  Neutralize the disinfection chemicals in a mixing tank until the chlorine is neutralized.
	It is anticipated that the waste disinfection chemicals can be disposed of on site in the overflow pond adjacent to the wellhouse via the flush to waste piping system.
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