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SECTION 1 GENERAL INFORMATION 

PART 1 - GENERAL 

1.01 Project Description 

A. The work to be performed under this Contract consists of furnishing all labor, equipment, 
materials, and forces necessary for the drilling, construction, development, and testing of 
two (2) new potable water supply wells, designated Domestic Water Supply Well Nos. 7 
and 8, for the Morongo Band of Mission Indians.  

B. The scope of work related to well construction shall include but not be limited to site 
preparation, borehole drilling, geophysical logging, isolated aquifer zone testing, borehole 
reaming, casing installation, gravel envelope installation, annular seal installation, well 
development, completion of the well head, and/or any other work as necessary to 
complete well installation as described. 

C. Both wells shall be drilled using the fluid reverse circulation rotary drilling method in two 
(2) separate drilling passes.  The sequence of construction shall be continuous and 
consecutive.  All work is to be complete, and in strict accordance with these technical 
specifications unless otherwise modified by the OWNER’s representative. 

1.02 Project Location 

A. Well No. 7 is to be situated adjacent to Garcia Road, directly north of Robertson’s Rock 
and Sand Mine, approximately 1.6 miles north of Interstate 10 (see Drawings 1 and 2). 

B. Well No. 8 is to be situated approximately 1,900 feet north of Interstate 10 and 1,300 feet 
west of Malki Road (see Drawings 1 and 2). 

1.03 Definitions 

A. OWNER: Morongo Band of Mission Indians, 12700 Pumarra Road, Banning, CA 92220; 
Contact: Mr. John Covington; Tel:  951-755-5270. 

B. ENGINEER:  Albert A. Webb Associates, 3788 McCray Street, Riverside, CA 92506; 
Contact: Mr. Shane Bloomfield; Tel:  951-686-1070. 

C. HYDROGEOLOGIST:  KYLE Groundwater, Inc., 2377 W. Foothill Blvd., Suite 7, 
Upland, CA 91786; Contact: Mr. Russell Kyle; Tel:  626-379-7569. 

D. ANALYTICAL LABORATORY:  Clinical Laboratories of San Bernardino, Inc., 21881 
Barton Road, Grand Terrace, CA 92313; Contact: Mr. Stuart Styles; Tel:  909-825-7693. 
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1.04 Work Sequence 

A. The sequence of work for installation of Well Nos. 7 and 8 is anticipated to include, but 
not be limited to, the following. 

(1) Performing site preparation, including as needed clearing and grubbing.  

(2) Installing a 42-inch OD conductor casing to a depth of 50 feet below ground surface 
(bgs) within a 54-inch diameter borehole. 

(3) Mobilizing a reverse circulation rotary drilling rig and associated equipment, 
including fluid containment reservoirs. 

(4) Drilling a 17.5-inch diameter pilot borehole to a depth of 980 feet bgs (Well No. 7) 
and 1,300 feet bgs (Well No. 8). 

(5) Conducting borehole geophysical surveys to the total depth of the pilot borehole. 

(6) Performing isolated aquifer zone testing on four (4) zone intervals. 

(7) Reaming each 17.5-inch diameter pilot borehole to 36-inch diameter from 50 feet 
bgs to 220 feet bgs. 

(8) Reaming each 17.5-inch diameter pilot borehole to 30-inch diameter from 220 feet 
bgs to 980 feet bgs (Well No. 7), and from 220 feet bgs to 1,300 feet bgs (Well No. 8). 

(9) Conducting borehole caliper surveys less than six (6) hours prior to initiating well 
construction. 

(10) Installing 222 feet of 20-inch inside diameter (ID) by 3/8-inch wall thickness ASTM 
A606 Type 4 High-Strength Low-Alloy (HSLA) blank well casing. 

(11) Installing 80 feet of 20-inch ID by 5/16-inch wall thickness ASTM A606 Type 4 
HSLA steel blank well casing (Well No. 7), and 580 feet of 20-inch ID by 5/16-inch 
wall thickness ASTM A606 Type 4 HSLA steel blank well casing (Well No. 8). 

(12) Installing 650 feet of ASTM A606 Type 4 HSLA steel louvered well screen 
(Well No. 7), and 470 feet of ASTM A606 Type 4 HSLA steel louvered well screen 
(Well No. 8). 

(13) Installing 10 feet of 20-inch ID by 5/16-inch wall thickness ASTM A606 Type 4 
HSLA steel blank well casing with end plate. 

(14) Installing 299 feet of 2-inch Sch. 40 mild steel sounding tube to a depth of 298 feet 
bgs (Well No. 7), and 799 feet of 2-inch Sch. 40 mild steel sounding tube to a depth 
of 798 feet bgs (Well No. 8). 
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(15) Installing two (2) 211-foot long 3-inch Sch. 40 mild steel gravel tubes to depths of 
210 feet bgs (Well Nos. 7 and 8). 

(16) Installing a custom graded gravel envelope and 3-foot transition sand layer from 980 
to 200 feet bgs (Well No. 7), and from 1,300 to 200 feet bgs (Well No. 8). 

(17) Installing a 10.3-sack sand-cement annular seal from 200 feet bgs to ground surface. 

(18) Performing initial well development by focused intake pumping and swabbing. 

(19) Demobilizing the drilling rig and associated equipment. 

(20) Mobilizing and installing a test pump and motor, temporary discharge conveyance, 
energy dissipation devices, and support equipment. 

(21) Performing final well development by pumping and surging. 

(22) Performing aquifer pumping tests, including step drawdown, constant rate 
drawdown, and recovery tests. 

(23) Accommodating collection of water quality samples near the end of the constant rate 
drawdown test. 

(24) Performing a flowmeter survey near the end of the constant rate drawdown test. 

(25) Demobilizing the test pump, motor, and associated equipment. 

(26) Bailing of sediment that has accumulated within each well during the development 
and testing phases. 

(27) Performing plumbness and alignment testing of each well.  

(28) Performing a dual-cam downhole video survey of each well. 

(29) Disinfecting each well using a sodium hypochlorite solution. 

(30) Finishing and securing each well head, as specified. 

(31) Demobilizing all equipment, conducting site cleanup, and restoring each site. 

1.05 Conformance with Codes and Standards 

A. All work and materials shall comply with the following standard specifications and/or 
requirements: 

(1) California Department of Water Resources’ California Water Well Standards Bulletin 
74-81, its supplement Bulleting 74-90. 

(2) American Water Works Association (AWWA) Wells Standards, AWWA A100-20 or 
latest revision. 
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(3) Applicable federal, state, and local laws, ordinances, codes, and regulations.  

1.06 Project Conditions 

A. The CONTRACTOR shall carefully review all pertinent documentation regarding the 
work as specified herein, and shall visit the site such that the CONTRACTOR is familiar 
with existing conditions and has a clear understanding of the requirements of the Contract 
and the furnishing of all necessary materials, labor, and equipment. 

B. The submittal of a bid by the CONTRACTOR will be considered evidence that the 
CONTRACTOR has fully investigated existing conditions and requirements associated 
with the work and has informed himself or herself of any conditions that may influence 
the cost of performing the work, and has incorporated such costs into his or her bid. 

1.07 Pre-Bid Meeting 

A. A mandatory pre-bid meeting and site walk will be held at the time and date specified in 
the Notice Inviting Bids.  The purpose of the pre-bid meeting is to allow prospective 
bidders to examine the well site, observe access conditions/restrictions, and review critical 
conditions that may affect submittal of a bid, and pose questions to the OWNER. 

1.08 Pre-Construction Meeting 

A. A mandatory pre-construction meeting shall be held at the project site within 10 working 
days following issuance of Notice to Award to the CONTRACTOR. 

B. The CONTRACTOR shall arrange for his or her project manager, site superintendent, 
and other critical personnel to attend the pre-construction meeting. 

1.09 Quantities of Work 

A. The OWNER reserves the right to increase or decrease unit quantities as specified by the 
Bid Schedule, and/or omit any portion of the work as is deemed necessary by the 
OWNER or HYDROGEOLOGIST. 

B. At any time, the OWNER reserves the right to cancel any or all of the work under this 
Contract through written notice to the CONTRACTOR. 

C. The CONTRACTOR will be paid for work performed prior to receipt of written notice 
to cancel work, unless otherwise authorized by the OWNER in writing.  The 
CONTRACTOR will not be paid for work that is not performed under this Contract.  
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1.10 Hours of Work 

A. Work shall be continuous (seven days per week, 24 hours per day) from the start of 
borehole drilling through well construction and initial development other than the design 
phase following isolated aquifer zone testing. 

B. No work shall be performed on major holidays unless other arrangements are made and 
approved by the OWNER and/or HYDROGEOLOGIST at least 48 hours in advance.  
If any holiday falls on a Saturday, Saturday and the preceding Friday shall be considered 
legal holidays. If any holiday falls on a Sunday, Sunday and the following Monday shall be 
considered legal holidays.  Major holidays include: 

(1) New Year’s Day 

(2) Martin Luther King Jr. Day 

(3) President’s Birthday 

(4) Memorial Day 

(5) Juneteenth 

(6) Independence Day 

(7) Labor Day 

(8) Veterans Day 

(9) Thanksgiving Holiday 

(10) Christmas Day 

1.11 Competent Workmen 

A. The CONTRACTOR shall employ only sober, competent, and qualified workmen for the 
execution of the work. 

B. The CONTRACTOR shall provide a competent and experienced site supervisor and 
assistants, as necessary, who will be responsible for coordinating the work, and for 
ensuring compliance with all laws, orders, rules, regulations, and ordinances pertaining to 
the work and the safety of workers and other persons. 

C. The site supervisor shall be available at all times and shall, at a minimum, visit the site daily 
during the prosecution of the work. 

D. The CONTRACTOR shall cooperate fully with all utilities, regulatory agencies, adjacent 
landowners, the OWNER, HYDROGEOLOGIST, ENGINEER, and their officers, 
officials, employees, agents, and volunteers. 
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E. During periods of standby or waiting, the CONTRACTOR must provide trained and 
experienced personnel, approved by the HYDROGEOLOGIST, to monitor and maintain 
the fluid levels in the borehole. 

F. No changes in personnel will be permitted without prior approval of the 
HYDROGEOLOGIST, and provided the qualifications and experience of the 
replacement personnel are equivalent. 

1.12 Communication 

A. The CONTRACTOR shall provide a means of communicating (i.e., cellular phones) 
between all workers at the site 24 hours per day.  A comprehensive contact list shall be 
provided by the CONTRACTOR to the OWNER and HYDROGEOLOGIST at the 
time of the pre-construction meeting. 

1.13 Lost Boreholes 

A. Any borehole that the CONTRACTOR is unable to complete to the specified depth due 
to defective workmanship, faulty equipment, application of lost circulation materials, 
introduction of contaminants, excessive borehole caving, or severe misalignment may be 
considered a "lost" borehole. 

B. The CONTRACTOR will not receive payment for lost boreholes.  A borehole deemed to 
be lost shall be re-drilled to the specified depth at the CONTRACTOR’s expense at a 
location to be specified by the OWNER.  No additional payment will be made to the 
CONTRACTOR for moving between sites, installation of a conductor casing, re-drilling 
and/or reaming of the borehole, additional work hours or rig time resulting from the loss 
of the borehole, or any other work necessary to relocate and re-drill the borehole. 

C. The criteria by which a borehole can be considered lost may include, but is not limited to 
the following conditions. 

(1) Addition of excessive amounts of low-permeability drilling fluid additives. 

(2) Inappropriate addition of lost circulation materials (e.g., Magma-Fiber®). 

(3) Severe misalignment of the borehole. 

(4) Loss of tooling within the borehole that cannot be recovered. 

D. The final decision that a borehole is considered lost shall be made by consensus between 
the OWNER, ENGINEER, and HYDROGEOLOGIST, and as applicable, the 
CONTRACTOR’s certified mud engineer. 
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E. Lost boreholes shall be properly destroyed in accordance with appropriate industry 
standard practice, regulations, and requirements.  No additional payment will be made to 
the CONTRACTOR for destruction of lost boreholes. 

1.14 Submittal Review Process 

A. The CONTRACTOR shall provide submittals to the HYDROGEOLOGIST no less than 
five (5) working days in advance of any phase for which the submittal pertains. 

B. The HYDROGEOLOGIST shall review and approve or reject submittals within five (5) 
working days.  The CONTRACTOR shall notify the HYDROGEOLOGIST should 
expedited review be required. 

C. The CONTRACTOR shall not begin work on any phase of the project until all of the 
required submittals have been reviewed and approved by the HYDROGEOLOGIST. 

PART 2 – MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

(Not Used) 
 

END OF SECTION 
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SECTION 2 LOCAL CONDITIONS AND GEOLOGY 

PART 1 – GENERAL 

2.01 Local Geology 

A. Based on available well records for nearby wells, the geology underlying the project area is 
anticipated to consist of sand, gravel, silt, and clay in varying proportions.  The effective 
base of productive aquifers is anticipated to occur at a depth of approximately 980 feet 
bgs (Well No. 7) and 1,300 feet bgs (Well No. 8), although actual depths may vary, 
particularly in the vicinity of Well No. 7 (see Drawings 3 and 4, and Appendix A). 

B. Based on available information, groundwater in the vicinity of Well No. 7 is anticipated to 
occur at depths ranging from 135 to 195 feet bgs.  Groundwater at Well No. 8 is expected 
to occur at depths ranging from 635 to 690 feet bgs. 

C. The CONTRACTOR shall make himself aware of local drilling conditions and shall 
review available records and data identifying the potential for difficult drilling conditions.  
The OWNER does not guarantee the accuracy of lithologic descriptions and/or 
geophysical surveys from prior drilling activities.  This information, where provided, is for 
reference only and does not relieve the CONTRACTOR from his responsibility to review 
additional information or to perform the work. 

D. The CONTRACTOR shall incorporate all costs associated with difficult drilling 
conditions into his bid and shall receive no additional compensation. 

2.02 Unusual Site Conditions 

The CONTRACTOR shall notify the OWNER immediately if the CONTRACTOR 
encounters hazardous waste material or material that the CONTRACTOR believes may 
be hazardous in nature, and/or conditions that differ materially from those indicated in 
the Contract documents or from those generally recognized as inherent in the type of work 
being performed. 

PART 2 – MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

(Not Used) 
 

END OF SECTION 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 9 of 88 

 

 

SECTION 3 SITE REQUIREMENTS 

PART 1 – GENERAL 

3.01 Boundary of Work 

A. The OWNER will provide land or rights-of-way to the CONTRACTOR for the 
performance of work under this Contract and will make provisions for ingress and egress.  
Any further modifications required by the CONTRACTOR to provide access shall be the 
responsibility of the CONTRACTOR and subject to approval by the OWNER. 

B. Other contractors and employees or agents of the OWNER may for any purpose enter 
upon the project site used by the CONTRACTOR. 

C. The CONTRACTOR shall confine all construction activities to the area provided and 
delineated, as determined by the OWNER. 

D. The CONTRACTOR shall not encroach onto any other area without the prior approval 
by the OWNER. 

E. The CONTRACTOR’s use of the project site shall be limited to activities associated with 
performing work under this Contract. 

F. The CONTRACTOR shall take into consideration any existing underground utilities that 
traverse the site. 

3.02 Dust Control 

A. The CONTRACTOR shall prevent tracking of materials off the site by vehicular traffic, 
and restore roadways to original condition at the conclusion of the project, including 
repairing any damage caused during the project. 

B. The CONTRACTOR shall take whatever steps, procedures or means that are required to 
prevent adverse dust conditions from being caused by its execution of the work, or on any 
unpaved road which the CONTRACTOR or any of its subcontractors are using. 

C. Mitigation measures for tracking of materials off site may include application of water to 
heavily affected or trafficked areas, use of gravel and/or rumble ramps at the site entrance, 
washing of vehicle wheels before leaving the site, and street sweeping, as deemed necessary 
by the HYDROGEOLOGIST and/or OWNER.  

3.03 Traffic Control 

A. The CONTRACTOR shall implement a traffic control program for areas adjacent to the 
project site where traffic may be affected by the CONTRACTOR’s activities and such that 
safe and continuous passage is maintained at all times for pedestrian and vehicular traffic.   
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B. At a minimum, the traffic control program implemented by the CONTRACTOR shall 
include installation of traffic cones around any equipment parked on adjacent roadways 
and at the site entrance.  Construction area signs and traffic cones shall be furnished, 
installed, maintained, and removed when no longer required. 

C. The CONTRACTOR shall furnish, install, construct, maintain, and remove signs, 
barricades, fences, miscellaneous traffic devices, flagmen, drainage facilities, paving, and 
such other items and services as are necessary to adequately safeguard the public from 
hazard and inconvenience. 

D. Signs shall include reflectors when used during hours of darkness.  Barricades shall be 
equipped with flashers if in place during hours of darkness.  Batteries supplying power to 
barricade flashers shall be checked and replaced as necessary throughout the work. 

E. The CONTRACTOR shall cooperate with the OWNER relative to handling of traffic 
through the area and shall make its own arrangements relative to keeping the working area 
clear of parked vehicles to allow for site access. 

F. As necessary, the CONTRACTOR shall coordinate with other construction activities in 
the area during the course of the work. 

3.04 Best Management Practices 

A. The CONTRACTOR shall implement, industry standard Best Management Practices 
(BMPs) as necessary to prevent spillage and/or mobilization of hazardous and non-
hazardous construction materials, and to minimize erosion and the transport of sediments 
on or off the property, and/or to adjacent roadways, and/or drainage systems. 

B. Project-specific BMPs shall be incorporated into a Spill Prevention Plan (SPP) that shall 
be provided to the HYDROGEOLOGIST prior to starting work. 

C. The CONTRACTOR shall manage any equipment and/or materials brought to the 
project site in accordance with the following procedures: 

(1) Plastic sheeting with berms, or drip pans, will be used to catch leaks and residual 
material in hoses and spigots under all stationary equipment.  Plastic sheeting and/or 
drip pans will be inspected daily by the CONTRACTOR and emptied or replaced as 
needed by reusing or properly disposing of it at the CONTRACTOR’s expense.   

(2) Spilled hazardous materials shall be immediately contained using sand, dirt, and/or 
absorbent materials.  Such spills will be cleaned promptly along with the contaminant 
material and will be disposed of properly at the CONTRACTOR’s expense. 
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(3) Outdoor storage of all oils, solvents, cleaners and other liquid materials shall be 
within secondary containment and shall be covered, as necessary, to prevent 
accumulation of rainwater within said containment. 

(4) Dry and/or powered materials shall be stored on pallets out of the path of any natural 
drainage and shall be covered and protected, as necessary, to prevent contamination 
of the product and/or contamination of the project site. 

(5) Chemicals, bagged material, or drums shall be stored on pallets within secondary 
containment. 

D. Waste products generated during the well construction work must be managed in 
accordance with the following procedures: 

(1) Containerized waste will not be allowed to overflow.  Any waste that requires storage 
in containers shall be removed from the project area on a regular basis and disposed 
of at an approved facility at the CONTRACTOR’s expense. 

(2) Cleaning of the drilling rig, tremie pipe and any other equipment, as necessary, shall 
be conducted within a fully contained area within the sell drilling pad work area only.  
Any deviation from this location must be approved by the HYDROGEOLOGIST. 

(3) Waste bentonite or cement must be removed from the project area prior to 
completion of the work and acceptance of the project by the OWNER. 

E. The use and maintenance of drilling rigs, support vehicles, and other equipment shall be 
in accordance with the following procedures: 

(1) On-site fueling of vehicles or equipment shall not be allowed for any vehicles that 
can be refueled at a  commercial fueling station. 

(2) On-site refueling of vehicles or equipment shall be conducted with use of drip pans 
and/or plastic sheeting to contain leaks. 

(3) Cleaning and maintenance of vehicles, as necessary shall be performed within 
designated areas to be approved identified by and approved by the OWNER.  Drip 
pans and/or plastic sheeting will be used during these activities.  All waste water 
generated from cleaning equipment must be containerized and disposed of at the 
CONTRACTOR’s expense.  Any soap used during cleaning must be phosphate-free 
and biodegradable. 

(4) Daily inspections of the drilling rig, support vehicles, and equipment will be made to 
check for leaks.  Any leaks detected shall be reported to the HYDROGEOLOGIST 
and repaired immediately. 
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(5) The CONTRACTOR and subcontractors shall be educated in the proper handling 
and storage of construction materials used during the project. 

(6) All spills shall be immediately soaked up using absorbent materials and disposed of 
properly at the CONTRACTOR’s expense.  Any spill, no matter how small, is to be 
reported to the HYDROGEOLOGIST. 

3.05 Health and Safety 

A. The CONTRACTOR shall be solely responsible for conditions of the job site, including 
the health and safety of all persons entering the work site, including employees, 
subcontractors, vendors, site visitors, and the OWNER and OWNER’s representatives. 

B. The CONTRACTOR shall submit a project-specific Health and Safety Plan to the 
HYDROGEOLOGIST prior to any work being performed at the site. 

C. Health and safety provisions shall conform to applicable Federal, State, County, and local 
regulatory requirements.  Where any safety requirement is in conflict, the more stringent 
requirement shall be followed by the CONTRACTOR. 

3.06 Staking 

A. The OWNER and/or ENGINEER will stake or otherwise mark the well location center 
point and delineate the designated construction area prior to mobilization.  The 
CONTRACTOR shall carefully preserve all stakes and marks, and guard against 
movement or destruction of stakes or marks. 

3.07 Existing Utilities and Infrastructure 

A. The approximate location of existing utilities and infrastructure will be provided to the 
CONTRACTOR by the OWNER.  Additional utilities may exist that are unknown to the 
OWNER, and as such, the OWNER warrants neither the accuracy nor the extent of the 
location of existing utilities provided.  The CONTRACTOR shall confirm the location of, 
and protect, all existing utilities and infrastructure. 

B. The CONTRACTOR shall contact Underground Service Alert (USA) of Southern 
California at (800) 227-2600 at least two (2) working days, but no more than 14 working 
days, prior to excavation at the site.  The CONTRACTOR shall be responsible for clearly 
marking the location of any planned excavations prior to contacting USA. 

C. The CONTRACTOR shall not begin any excavation greater than 18 inches below ground 
surface until the location of underground utilities and/or infrastructure have been marked 
by USA.  The CONTRACTOR shall hand dig by means of hand auger or air-knife to 
confirm the presence of underground utilities prior to full-scale excavation. 
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D. In the event that the CONTRACTOR discovers underground infrastructure not identified 
in these plans, the CONTRACTOR shall immediately notify the OWNER. 

E. Any damages, disconnection, or relocation of underground utilities and/or infrastructure 
by the CONTRACTOR shall, at the CONTRACTOR’s expense, be restored to original 
condition as specified by the OWNER of said utility and/or infrastructure. 

3.08 Site Security 

A. The CONTRACTOR shall make provisions to protect the work area and all equipment, 
materials, and work against theft, damage, trespass, vandalism, or tampering by 
unauthorized persons. 

B. The CONTRACTOR shall bear full responsibility for every aspect of security of the work 
area, including protection of all equipment and materials, including temporary discharge 
conveyance piping. 

C. Site security measures shall, at a minimum, include temporary security fencing, and/or 
guard service, or any other measures necessary to secure the site when the 
CONTRACTOR is not working. 

D. Equipment, materials, and/or work lost due to activities by unauthorized persons will be 
the responsibility of the CONTRACTOR. 

3.09 Materials Storage 

A. All on-site materials shall be stored in accordance with requirements and 
recommendations of the manufacturer’s Safety Data Sheet (SDS) and be subject to the 
approval of the OWNER and/or HYDROGEOLOGIST.  It shall be the 
CONTRACTOR’s responsibility to investigate these requirements. 

3.10 Temporary Power and Lighting 

A. The CONTRACTOR shall assume that there is no electric power at the work site and 
shall provide, at his own expense, power required for drilling, construction, development, 
testing, lighting, and any other power needs required for prosecution of the project.  

B. The CONTRACTOR shall be responsible for the cost of all labor, materials, tools, fuel, 
and equipment required to obtain and distribute power.  

C. Temporary power distribution infrastructure used by the CONTRACTOR shall meet and 
conform to applicable codes and regulations. 
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D. The CONTRACTOR shall provide temporary lighting facilities sufficient to maintain safe 
lighting levels during working hours.  Lighting shall be situated in such a way as to not 
disturb or adversely impact adjacent property owners. 

3.11 Construction Water 

A. The designated source of construction water for Well No. 7 shall be the OWNER’s 
existing fire hydrant fed by an existing 12-inch potable water distribution system (see 
Drawing 5).  At Well No. 8, the OWNER will provide a construction water source tied to 
the existing 16-inch water pipeline (see Drawing 6).  The CONTRACTOR shall assume 
this source will be located within 75 feet of the designated drilling location. 

B. It shall be the CONTRACTOR’s responsibility to provide all personnel and equipment 
necessary to convey construction water from the designated sources to the point of use, 
including all water supply connections, hoses, piping, valves, and other required 
equipment.  Before final acceptance of the project, all temporary equipment associated 
with the provision of construction water shall be removed by the CONTRACTOR. 

C. The OWNER will provide for and pay for all water utilized from the OWNER’s water 
distribution system as recorded by the OWNER’s water meter.  

D. The CONTRACTOR must meter all water used for construction and shall make all effort 
to carefully conserve water.  The OWNER will provide and install a water meter for any 
construction water taken from the OWNER’s water distribution system.  The 
CONTRACTOR must request installation of the water meter at least 72 hours prior to 
the anticipated date of use.  No deposit is required.  The OWNER will provide a backflow 
prevention device (BFP) connected in-line at the water source. 

3.12 Sanitary Facilities 

A. The CONTRACTOR shall provide all necessary sanitary facilities at the project site for 
the use of the CONTRACTOR, OWNER, and HYDROGEOLOGIST.  These facilities 
shall be maintained and cleaned a minimum of twice per week and kept in a sanitary 
condition and well stocked with an adequate supply of toilet paper and alcohol-based hand 
sanitizer. 

B. The CONTRACTOR shall provide an adequate supply of clean, potable drinking water 
for use by on site personnel.   

C. The CONTRACTOR shall obey and enforce applicable sanitary regulations as may be 
prescribed by applicable regulatory bodies and any other entities having jurisdiction. 
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D. At the completion of work, the CONTRACTOR shall remove all refuse, excess materials, 
temporary structures, and equipment from each site and shall leave the sites in a neat and 
presentable condition as approved by the OWNER and HYDROGEOLOGIST. 

3.13 Fluids Drainage  

A. The CONTRACTOR shall ensure that drilling activities prevent the introduction of waste 
water and/or pollutants to the ground surface or off site drainages unless otherwise 
allowed for herein. 

B. The CONTRACTOR shall not interfere with nor prevent rainwater from entering any 
storm drain or other drainage facility. 

C. The CONTRACTOR shall ensure that the CONTRACTOR’s activities do not result in 
fluids moving from the work area to surrounding properties or rights-of-way. 

3.14 Noise Abatement 

A. The CONTRACTOR shall review existing site conditions and local requirements and shall 
satisfy himself as to the required level of noise mitigation and noise attenuating structures. 

B. All costs for noise attenuation shall be included in the lump sum unit price set forth within 
the bid schedule for noise abatement. 

C. Prior to mobilization, the CONTRACTOR shall provide the HYDROGEOLOGIST 
with a noise abatement plan.  The plan shall demonstrate that the proposed noise 
mitigation measures will adequately reduce noise levels while meeting applicable building 
codes, including wind load and seismic stability requirements, as necessary.   

D. Noise-producing equipment shall be shielded from areas of human occupancy and 
sensitive noise receptors by erecting 24-foot high noise attenuating structures.  At an 
absolute minimum, noise mitigating structures shall be erected as shown on Drawings 2 
and 3, although additional measures may be necessary. 

E. Noise attenuating structures shall be STC-32 rated per ASTM E413-16 and shall meet all 
applicable California building codes, including wind load and seismic stability, as 
determined by a Registered Structural Engineer in the State of California. 

F. Internal combustion engines shall be equipped with residential mufflers of a type 
recommended by the manufacturer as a minimum for noise abatement.  No internal 
combustion engine shall be operated without said muffler. 

G. The CONTRACTOR’s equipment shall be located in positions which will direct the 
greatest noise emissions away from sensitive noise receptors. 
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H. The work shall be conducted in a manner that will minimize noise generation, particularly 
during nighttime hours while still allowing for effective prosecution of the work being 
performed under the Contract. 

I. In the event of a noise complaint, the CONTRACTOR may be required to implement 
immediate corrective action to reduce noise levels prior to resuming work.  Additional 
noise mitigation shall be implemented at no additional cost to the OWNER. 

PART 2 – MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

(Not Used) 
 

END OF SECTION 
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SECTION 4 DISPOSAL OF MATERIALS 

PART 1 – GENERAL 

4.01 General Requirements 

A. The CONTRACTOR shall be responsible for handling, temporary storage, testing, 
transportation, and disposal of all waste materials generated during the execution of the 
work.  All materials generated by the CONTRACTOR shall become the property of the 
CONTRACTOR and shall be disposed of by the CONTRACTOR in accordance with all 
applicable regulatory requirements. 

4.02 Drill Cuttings 

A. The CONTRACTOR shall be responsible for testing and disposal of drill cuttings and 
fluids generated during borehole drilling.  These materials shall be temporarily stored 
within the immediate vicinity of the borehole. 

B. Prior to off-site disposal, the CONTRACTOR shall collect samples of drill cuttings and 
fluids taken from the conductor and pilot boreholes and submit them to a California State-
certified laboratory for analysis of the following constituents. 

(1) Volatile Organic Compounds (VOCs) by EPA Method 8260. 

(2) Total Recoverable Petroleum Hydrocarbons (TPH) by EPA Method 8015. 

(3) Total Threshold Limit Concentration (TTLC) metals by EPA Method 6010. 

(4) Any additional testing required by the CONTRACTOR’s waste disposal facility. 

C. Drill cuttings and fluids found to be non-hazardous shall be disposed of off-site at a facility 
approved by the OWNER unless other arrangements are made with the OWNER.  The 
CONTRACTOR shall provide the HYDROGEOLOGIST and OWNER with a copy of 
all laboratory reports and receiving manifests provided by the disposal facility.  All costs 
incurred during testing and disposal of drill cuttings and fluids deemed non-hazardous 
shall be borne by the CONTRACTOR. 

D. Should drill cuttings and/or fluids generated during drilling show evidence of 
contamination, the CONTRACTOR shall store them in ANSI-approved 55-gallon steel 
drums until laboratory analysis can be obtained to verify the nature and concentration of 
contamination.  The CONTRACTOR shall notify the OWNER immediately upon 
discovery of potentially contaminated soils and may be required to cease work to allow 
additional laboratory testing.  All costs incurred during testing and disposal of drill cuttings 
and fluids generated during drilling that are found to be hazardous in nature shall be borne 
by the OWNER. 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 18 of 88 

 

 

E. The CONTRACTOR, at his own expense, shall clean, remove, and properly dispose of 
any hazardous materials generated during the course of work due to negligence.  Any 
materials suspected of contamination due to the CONTRACTOR negligence shall be 
sampled by the CONTRACTOR and analyzed by a California State-certified laboratory at 
the CONTRACTOR’s expense.  The OWNER shall reserve the right to request additional 
testing if the methods requested by the CONTRACTOR are insufficient to determine the 
types of potentially hazardous materials that may be present.  Samples must be submitted 
to a laboratory within 24 working hours following notification that there is suspected 
contamination.  During this time any and all suspected contaminated materials must be 
contained by the CONTRACTOR in ANSI-approved 55-gallon steel drums.  Any sample 
that contains levels of contaminants in excess of applicable disposal standards shall be 
properly disposed of by the CONTRACTOR in accordance with applicable regulations.  
This CONTRACTOR shall prepare and provide an initial hazardous materials disposal 
manifest and submit it to the OWNER prior to removal of said materials from the site.  A 
final manifest received at the disposal site shall also be provided to the OWNER by the 
CONTRACTOR.  The CONTRACTOR shall be listed on all manifests as the generator 
of any hazardous waste that has occurred as a result of CONTRACTOR’s negligence.   

4.03 Drilling Fluids 

A. The CONTRACTOR shall contain drilling fluids on site at all times and shall in no event 
allow drilling fluids to become a nuisance or to run off the site. 

B. The CONTRACTOR shall legally dispose of drilling fluids at an approved facility when 
no longer in use and shall conform to all applicable regulatory requirements in connection 
with such disposal. 

4.04 Displaced Fluids 

A. The CONTRACTOR shall contain and properly dispose of fluids displaced from the 
borehole(s) during isolated aquifer zone testing and/or well construction activities. 

4.05 Development and Testing Water 

A. Discharges of waste water generated during isolated aquifer zone testing, well 
development, and testing shall be to the designated discharge points identified by the 
OWNER and in the contract plans (see Drawings 6 and 7).  The CONTRACTOR shall 
be responsible for any and all costs associated with construction and maintenance of 
temporary conveyance pipelines and energy dissipation devices. 

(1) Well No. 7 – Waste water shall be conveyed through aboveground piping to a 
location approximately 200 feet northeast of the well, where it will be allowed to 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 19 of 88 

 

 

sheet flow to the east and percolate into the ground surface.  The end of the discharge 
point shall be equipped with an energy dissipation device suitable for achieving 
laminar flow and preventing scouring or erosion of the ground surface. 

(2) Well No. 8 – Waste water shall be conveyed through aboveground piping to a 
location approximately 200 feet west of the well, where it will be allowed to sheet 
flow to the west  where it will enter an existing natural drainage feature and percolate 
into the ground surface.  The end of the discharge point shall be equipped with an 
energy dissipation device suitable for achieving laminar flow and preventing scouring 
or erosion of the ground surface. 

B. Prior to discharging waste water to the designated discharge point, the CONTRACTOR 
shall supply temporary storage tanks of sufficient number and capacity to effectively settle 
suspended solids from within the discharge. 

C. The CONTRACTOR shall furnish and install temporary conveyance piping, valves, 
flowmeters, energy dissipation devices, ramps, and any other necessary facilities to convey 
discharged waste water from the well locations to the designated discharge points (see 
Drawings 6 and 7). 

D. The CONTRACTOR shall utilize appropriate BMPs such that the discharge of waste 
water does not result in creation of nuisance water and/or flooding of the project area. 

E. The CONTRACTOR shall secure all temporary piping at the outlet and in other areas, as 
necessary, so as to prevent a hazard, and such that damage to the surrounding area will 
not occur should the discharge piping shift during pumping. 

F. The CONTRACTOR’s pumping equipment shall consider and overcome any frictional 
head losses imparted by the discharge pipeline while still meeting the instantaneous flow 
rates as specified herein. 

G. The CONTRACTOR shall become familiar with the requirements and conditions of any 
applicable permits, laws, rules, and regulations regarding discharge of waste water to the 
designated discharge point, and shall facilitate any necessary discharge monitoring required 
by the OWNER and/or HYDROGEOLOGIST.  The CONTRACTOR shall be 
responsible for all discharged waste water meeting all applicable requirements. 

4.06 Nuisance Water 

A. The CONTRACTOR shall employ appropriate BMPs and properly dispose of nuisance 
water at the project site, including water generated due to construction, rainfall, runoff, 
and any other nuisance water that may impact the work area. 
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B. The CONTRACTOR shall protect the work area from damage by nuisance waters and 
take all measures necessary to prevent said waters from causing delays in the progress of 
work, and/or damage to the work area or surrounding properties. 

PART 2 – MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

(Not Used) 
 

END OF SECTION 
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SECTION 5 PERMITS AND LICENSES 

PART 1 – GENERAL 

5.01 General Requirements 

A. The CONTRACTOR shall be responsible for identifying and acquiring any and all permits 
required to execute the work unless otherwise identified herein. 

B. The CONTRACTOR shall be responsible for all application and/or filing fees for any 
permits and licenses required for the work unless otherwise identified herein. 

C. The CONTRACTOR shall comply with all federal, state, and local laws, ordinances, and 
regulations as pertains to the work. 

5.02 Contractor’s License 

A. The CONTRACTOR shall be licensed in good standing with the State of California as a 
C-57 Well Drilling Contractor per California Code of Regulations. 

5.03 Well Drilling Permit 

(Not Used) 

5.04 Discharge Permit 

(Not Used) 

5.05 Records 

A. The Contractor shall provide the HYDROGEOLOGIST and OWNER with the 
following records at the completion of the project. 

(1) California DWR Well Completion Report. 

(2) Daily driller’s reports. 

(3) Tallies of all materials installed. 

(4) Delivery tickets for all materials installed. 

(5) Geophysical survey logs. 

(6) Zone testing records. 

(7) Well development records. 

(8) Aquifer testing records. 

(9) Flowmeter spinner survey logs and interpretation package. 
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(10) Downhole video survey DVDs and reports. 

(11) Plumbness and alignment survey logs and records. 

(12) Analytical laboratory reports. 

PART 2 – MATERIALS 

(Not Used) 

PART 3 - EXECUTION 

(Not Used) 
 

END OF SECTION 
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SECTION 6 MOBILIZATION, DEMOBILIZATION, AND SITE CLEANUP 

PART 1 - GENERAL 

6.01 Description 

A. This bid item shall include mobilization and demobilization of labor, equipment, and 
materials to the project site, obtaining and complying with all applicable permits, preparing 
submittals, providing for disposal of materials, attending meetings, providing temporary 
facilities, providing site security, wellhead completion, site cleanup, and any other labor, 
equipment, and materials necessary with fulfilling requirements as specified herein and not 
specifically identified within other bid items. 

6.02 Measurement and Payment 

A. Payment for fully and completely providing for mobilization, demobilization, and site 
cleanup will be based on the lump sum unit price set forth within the bid schedule. 

B. No more than 65% of this bid item will be paid for obtaining permits, preparing 
submittals, providing, and mobilizing personnel, equipment, and materials to the project 
site, and completing any other work necessary for mobilization. 

C. The remaining 35% of this bid item will be paid following completion of demobilization 
and site cleanup. 

PART 2 – MATERIALS 

6.03 General 

A. The CONTRACTOR shall provide, mobilize to the project site, install, maintain in good 
working condition, and demobilize from the project site all materials and equipment 
necessary to execute and complete the work as specified herein. 

B. All materials and equipment used by the CONTRACTOR in the execution of the work as 
specified herein shall be free of foreign contamination and debris such that the 
introduction of these materials to the borehole and/or completed well does not occur. 

C. At no time during drilling and construction shall the CONTRACTOR use lubricants, 
adhesives, or any other heavy metal-, solvent- or organic-based substances that could 
introduce contaminants to the borehole and/or well in such a manner as to be detectable 
in water quality collected during isolated aquifer zone testing, waste water discharge events, 
and/or completed well water quality testing. 
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PART 3 - EXECUTION 

6.04 Mobilization 

A. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of ten (10) 
calendar days in advance of the anticipated date of mobilization and shall make all drilling 
and accessory equipment available for inspection by the HYDROGEOLOGIST. 

B. The CONTRACTOR shall mobilize, set up, operate, and maintain all necessary 
equipment, materials, operating supplies, and labor required for successful completion of 
the project as specified herein. 

C. The CONTRACTOR shall provide all necessary pre-mobilization submittals to the 
HYDROGEOLOGIST as described herein. 

D. The CONTRACTOR shall set up equipment and facilities, and store necessary materials 
in a neat and orderly manner within the designated project area.  The CONTRACTOR 
shall confine operations to the designated work area 

E. The removal and replacement of minor obstructions such as electrical conduits, water 
piping, waste piping, and similar items shall be anticipated and accomplished, even if not 
shown or specifically mentioned herein. 

F. The CONTRACTOR shall submit the following items prior to mobilization for review, 
and approval or rejection by the HYDROGEOLOGIST.  

(1) Construction schedule. 

(2) Noise Abatement Plan 

(3) Emergency Plan. 

(4) Site Plan. 

(5) Spill Prevention Plan. 

(6) Equipment site layout, including location of BMPs. 

(7) Shop drawing of proposed energy dissipation device. 

(8) Daily report form. 

(9) Emergency contact information. 

(10) Safety Data Sheets (SDS) for materials to be used in conjunction with the project. 

(11) Certification of all flowmeter devices to use during construction. 

(12) USA ticket number. 
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6.05 Noise Abatement Plan 

A. The CONTRACTOR shall prepare a Noise Abatement Plan prior to mobilization that 
includes a description of the measures to be undertaken by the CONTRACTOR to 
mitigate excessive noise during construction. 

6.06 Health and Safety Plan 

A. The CONTRACTOR shall prepare and submit a site-specific Health and Safety Plan 
outlining procedures and protocol to be following by on-site personnel in the event of an 
emergency.  Work shall not begin until the HYDROGEOLOGIST has received and 
approved a copy of the Health and Safety Plan. 

B. The plan shall include the name, address, and phone number of the closest emergency 
medical facility, and a map showing a clear and comprehensible route from the project site 
to the designated emergency medical facility. 

C. The plan shall include phone numbers for the local police department, fire department, 
and poison control center. 

D. The CONTRACTOR’s personnel shall review and be familiar with the Health and Safety 
Plan prior to mobilization and initiation of work at the project site and shall conduct daily 
safety meetings at the work. 

6.07 Site Cleanup and Restoration 

A. Upon completion of the work as specified herein, the CONTRACTOR shall demobilize 
and remove all equipment, unused materials, operating supplies, debris, refuse, waste 
materials, facilities, fencing, noise abatement structures, and all other miscellaneous items 
resulting from or used during execution of the work as specified herein. 

B. The CONTRACTOR shall restore the areas surrounding each designated discharge point 
to as close as possible to original condition, and to the satisfaction of the OWNER. 

C. The CONTRACTOR shall restore all areas impacted by construction activities to as near 
as possible to original condition to the satisfaction of the OWNER. 

D. Any facilities removed, temporarily relocated, or damaged, shall be repaired and/or 
restored to original condition upon completion of the work described in these 
specifications, unless otherwise indicated by the OWNER. 

E. The CONTRACTOR shall notify the OWNER and HYDROGEOLOGIST upon 
completion of site cleanup and restoration such that a post-construction site inspection 
meeting can be conducted by the OWNER. 
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F. The CONTRACTOR’s site supervisor shall meet with the OWNER and 
HYDROGEOLOGIST to inspect the condition of the site and prepare a punch list of 
outstanding work items to completed prior to acceptance of the site by the OWNER.  The 
HYDROGEOLOGIST will provide written documentation of outstanding work items 
and will coordinate with the CONTRACTOR to expedite completion of these items. 

G. The CONTRACTOR shall complete any remaining tasks and demonstrate that site-
cleanup and restoration has been completed to the satisfaction of the OWNER and 
HYDROGEOLOGIST. 

 
 

END OF SECTION 
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SECTION 7 CONDUCTOR CASING AND SANITARY SEAL 

PART 1 - GENERAL 

7.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for drilling of a 54-inch diameter borehole to 50 feet bgs, installation of 42-inch OD by 
3/8-inch wall thickness mild steel conductor casing to a depth of 50 feet bgs, and 
installation of a sanitary cement seal to 50 feet bgs. 

7.02 Measurement and Payment 

A. Payment for the following bid items will be based on the nearest number of linear vertical 
feet of conductor casing and sanitary cement seal successfully installed as specified herein.  
To qualify for payment, the conductor casing must be installed to the total depth and 
diameter as specified herein. 

PART 2 – MATERIALS 

7.03 General 

A. The CONTRACTOR shall provide all necessary equipment for drilling and installation of 
the conductor casing well, including tools, accessories, pumps, power plant, fuel, materials, 
supplies, water, and other equipment, and the experienced personnel necessary to conduct 
safe and efficient operations. 

7.04 Drilling Rig 

A. The CONTRACTOR shall provide a drilling rig and all associated equipment necessary 
for drilling a conductor borehole to the depths and diameters specified herein. 

7.05 Conductor Casing 

A. The conductor casing shall consist of newly manufactured mild steel conforming to the 
physical properties of ASTM Specification A139 Grade B using the spiral well process, by 
the Roscoe Moss Company or an approved equal. 

B. The conductor casing shall extend from 0.5 feet above ground surface (ags) to 50 feet bgs 
and shall consist of 36-inch OD by 3/8-inch wall thickness steel (see Drawings 4 and 5).  
The conductor casing shall have a collapse strength of 36 psi, 83 feet of water, or 40 feet 
of cement, when assuming a casing eccentricity of 0.01.  

C. Each section of conductor casing shall be a minimum of 20 feet in length unless otherwise 
approved by the HYDROGEOLOGIST. 
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D. Section ends shall be machined perpendicular to the main axis of the conductor casing 
and shall not vary by more than 0.010 inches at any point from a true plane at right angles 
to the axis of the casing. 

E. Should casing collars be used they shall a minimum height of 5 inches, rolled to fit the 
outside diameter of the conductor casing, and welded to each section of the conductor 
casing.  The inside edge of the collars shall be ground or sufficiently scarfed as to remove 
sharp edges or burrs.  Each collar shall have a minimum of three (3) 3/8-inch diameter 
alignment (i.e., siting) holes to ensure proper matching of adjacent casing sections. 

7.06 Centralizers 

A. Centralizers shall consist of steel straps measuring approximately ¼-inch thick by 
2.5 inches wide, and approximately 20 inches in length and shall be positioned a minimum 
of 4 inches from the surface of the conductor casing. 

B. Centralizers shall be manufactured from steel with the same physical and chemical 
properties as the well casing and screen to which they are attached. 

7.07 Cement Seal 

A. The sanitary cement seal shall be a 10.3-sack grout mix consisting of 968 lbs. of cement 
conforming to ASTM C150 Type II, and 1,936 lbs. of washed sand (i.e., 2 parts sand to 1 
part cement by weight) to create a volume of one (1) cubic yard of material.  No other 
cement mix will be accepted without prior approval by all applicable regulatory agencies. 

B. Approximately 60 gallons of water per cubic yard shall be added to the mix with a 
maximum of 63 gallons per cubic yard allowed, as necessary to create conditions more 
conducive to pumping.  Care must be taken to avoid segregation of the mix by the addition 
of excessive quantities of water. 

C. All water added to the mix, whether at the plant or on site, shall be clean, potable, and free 
of contamination and/or suspended material. 

D. The weight of the mixture shall be approximately 128-lbs/cu ft.  A maximum of 2% by 
weight of calcium chloride, may be added, upon approval by the HYDROGEOLOGIST, 
to condition the slurry for a fluid mix, and to accelerate setting time. 

E. The grout mixture shall be well mixed, hydrated, and free of clumps, as witnessed by the 
HYDROGEOLOGIST during pumping. 

F. In no case shall more than two hours elapse from the time that water is added to the mix 
at the plant, to the time that the mix is installed, as demonstrated by information contained 
upon the cement delivery tickets.  The HYDROGEOLOGIST may reject individual 
deliveries of grout based upon violation of this requirement. 
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7.08 Cement Pump 

A. The cement pump shall be capable of pumping the specified grout mixture under pressure 
to the specified depth and by the specified means. 

B. A grate shall be placed over the pump hopper through which the grout mixture will be 
pumped.  The purpose of the grate is to prevent gravel and large clumps of grout from 
entering the well during placement. 

C. The cement pump shall be equipped with a pressure gauge to allow monitoring of the 
forces being exerted by the cement pump. 

PART 3 - EXECUTION 

7.01 Notifications 

A. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of 48 hours 
prior to placement of the sanitary cement seal, and shall facilitate inspections, as required. 

7.02 Submittals 

A. The CONTRACTOR shall submit mill certificates (with matching heat numbers) and 
delivery tickets for the conductor casing to the HYDROGEOLOGIST a minimum of 
72 hours prior to conductor borehole drilling. 

B. The CONTRACTOR shall submit current qualification test records from an industry 
authorized test facility for all welders to be utilized.  The qualifications shall pertain to the 
type of steel to be welded. 

C. The CONTRACTOR shall measure, record, and submit accurate up-to-the-minute tallies 
of all tubular material during installation of the conductor casing and sanitary seal, 
including conductor casing and tremie pipe.  The tallies shall include accurate lengths for 
each individual joints of tubing along with a total cumulative length. 

D. The CONTRACTOR shall provide the manufacturer name, plant location, volume, and 
details regarding the cement mix at least 72 hours prior to installation of the sanitary seal. 

E. The CONTRACTOR shall submit cement delivery tickets for each load of cement 
materials delivered to the site, including the date and time of the mix at the plant, and time 
of delivery to the site. 

F. The CONTRACTOR shall collect samples of the cement as it is being pumped, and shall 
place it in the drilling fluid reservoirs or bucket of drilling fluid to simulate downhole 
conditions and to verify that each lift of cement is sufficiently set before proceeding with 
subsequent lifts. 
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7.03 Conductor Borehole Drilling 

A. The CONTRACTOR shall drill a 54-inch diameter borehole to a depth of 50 feet bgs 
using a bucket and/or flight auger. 

B. The quality of the conductor borehole shall be such that the conductor casing can be 
installed in a plumb orientation while maintaining a minimum 4-inch annular space 
between the conductor casing and the borehole wall. 

7.04 Formation Sample Collection 

A. The CONTRACTOR shall collect formation samples at intervals of 10 feet during 
conductor borehole drilling ,or at significant changes in formation. 

B. Each sample shall consist of one (1) gallon of drained, unwashed formation material placed 
inside one (1) gallon-sized plastic Ziploc® freezer bags provided by the CONTRACTOR.  
Each sample bag shall be labeled with the well name, date, time, and depth interval. 

C. The samples shall be stored and protected at the site to allow for classification and 
interpretation by the HYDROGEOLOGIST.  Samples shall not be disposed of without 
approval of the HYDROGEOLOGIST. 

D. The Contractor shall prepare and maintain a log of the formation samples.  The log shall 
include the depth interval and general description of each formation type. 

7.05 Conductor Casing Installation 

A. During installation, the conductor casing shall be set at the bottom of the conductor 
borehole such that a seal is formed between the annular space and inside of the conductor 
casing.  The CONTRACTOR may add additional materials to the inside of the conductor 
casing prior to cement installation to prevent invasion of cement into the well casing. 

B. The conductor casing shall be fitted with centering guides (i.e., centralizers) that center 
and hold the conductor casing in the proper position until installation of the sanitary seal 
has been completed. 

C. A minimum of two (2) sets of four (4) centralizers shall be attached to the conductor 
casing within five (5) feet of the top and bottom of the casing string, or as otherwise 
directed by the HYDROGEOLOGIST.  Centralizers shall be welded at 90° intervals 
around the circumference of the casing, and shall have a clearance of approximately 
4 inches from between the outer surface of the conductor casing and the borehole wall. 

D. The CONTRACTOR shall provide competent and experienced workers to perform all 
field welding using the ARC welding process using equipment and techniques specific to 
the chemical and physical properties of the material being welded. 
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E. Welding shall be in accordance with the provisions of Section IX of the American Society 
of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code or equivalent for water 
well applications. 

F. Each section of conductor casing shall be field welded with a minimum of two (2) passes 
per circumference.  A root pass shall be made at the fillet between the welding collar and 
the upper casing or screen section.  After removal of slag, additional filler passes shall be 
made on the fillet as required by the thickness of the casing and/or collar. 

G. The CONTRACTOR shall weld all alignment and/or lifting holes shut following 
completion of each fillet weld.  All welded joints shall be watertight. 

7.06 Sanitary Seal 

A. The CONTRACTOR shall provide personnel trained and experienced with the operation 
and application of equipment used to install the sanitary seal. 

B. Following placement of the conductor casing within the conductor borehole, the 
CONTRACTOR shall install the 10.3-sack sand-cement grout mixture within the annular 
space between the conductor casing and borehole wall. 

C. The grout mixture shall be pumped under pressure through a tremie pipe.  The tremie 
pipe shall initially be placed within five (5) feet of the bottom of the conductor borehole 
and slowly withdrawn as the grout mixture is pumped.  The end of the tremie pipe shall 
remain submerged within the grout at all times and no section of tremie pipe shall be 
removed until excessive pressures are exerted on the cement pump.   

D. The CONTRACTOR shall contain and properly dispose of fluids displaced from the 
annular space during installation of the sanitary seal. 

E. The well shall remain completely undisturbed for a period of 24 hours following 
installation of the sanitary seal in order to allow the grout to adequately cure.  No standby 
time or additional payment will be made to the CONTRACTOR during this minimum 
24-hour period.  The conductor casing shall be adequately secured during this period. 

F. The CONTRACTOR shall be aware of and protect against hydrostatic forces acting on 
the conductor casing during installation of the sanitary seal, including but not limited to, 
backfill of the conductor casing to counteract external pressures. 

G. In the event of casing collapse, the CONTRACTOR shall take whatever steps are 
necessary to reinstall the conductor casing as specified.  Remedial action shall be 
conducted at the CONTRACTOR’s expense. 

H. The CONTRACTOR shall keep a record of the volume of grout installed within the well. 
The volume added shall not be less than the calculated volume of the annular space. 
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I. The CONTRACTOR shall properly secure the conductor casing until such time as pilot 
borehole drilling is about to begin.  This shall be accomplished by attaching a temporary 
cover to the top of the conductor casing. 

  
END OF SECTION 
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SECTION 8 PILOT BOREHOLE DRILLING 

PART 1 - GENERAL 

8.01 Description 

A. This bid item shall include drilling a 17.5-inch diameter pilot borehole from the bottom of 
the conductor casing at 50 feet bgs to a depth of 980 feet bgs at Well No. 7. 

B. This bid item shall include drilling a 17.5-inch diameter pilot borehole from the bottom of 
the conductor casing at 50 feet bgs to a depth of 1,300 feet bgs at Well No. 8. 

8.02 Measurement and Payment 

A. Payment for fully and completely drilling the 17.5-inch diameter pilot borehole will be 
based on the unit bid price for vertical feet of borehole drilled.  To qualify for payment, 
the pilot borehole must be drilled to the depths and diameter as specified herein. 

PART 2 – MATERIALS 

8.03 General 

A. The CONTRACTOR shall provide all necessary equipment for drilling and construction 
of the well, including tools, accessories, pumps, air compressor, power plant, fuel, 
materials, supplies, lighting, water, and other equipment, and the experienced personnel 
necessary to conduct safe and efficient drilling operations.  All equipment provided by the 
CONTRACTOR shall be made available for inspection by the HYDROGEOLOGIST 
prior to mobilization and initiation of drilling.  The CONTRACTOR shall replace any 
equipment identified by the HYDROGEOLOGIST as being unsuitable for use, either 
due to mechanical problems or due to evidence of contamination. 

B. Prior to mobilization the CONTRACTOR shall submit a complete list of equipment to 
be used in performance of the work as specified herein. 

8.04 Drilling Rig 

A. The CONTRACTOR shall provide a reverse circulation rotary drilling rig and all 
associated and necessary equipment.  The drilling rig shall be in good working condition 
and have sufficient capacity to drill a borehole and construct a well to the depth and 
diameter specified herein, including all ancillary tubing.  The mast and all running gear 
shall have a proven, sufficient and demonstrated capacity to lift three times the buoyant 
weight of either the drill string or the casing and screen assembly, whichever is greater. 
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B. The drilling rig shall be equipped with a weight indicator, geolograph, and Totco drift 
indicator, or approved equal.  The drift indicator shall include centralizers and targets 
specifically designed for use with the tool (i.e., a 3-degree tool will require 3-degree targets).  

8.05 Drill Pipe 

A. The drill pipe shall be in good condition and shall be connected by standard tool joints. 
Utilization of drill pipe with flanged connections will not be permitted.  The drill pipe shall 
be steam-cleaned prior to arrival at the work area.  Drill pipe suspected of being 
contaminated shall be removed and replaced with clean drill pipe at the CONTRACTOR’s 
expense.  On-site cleaning of contaminated drill pipe will not be permitted.  The type of 
pipe dope and any other lubricating material used on threaded joints will be subject to 
review and approval by the HYDROGEOLOGIST. 

8.06 Drilling Fluids and Drilling Fluid Reservoirs 

A. The CONTRACTOR shall provide an air compressor with the capability of properly 
driving circulation of borehole fluids during drilling.  The air compressor shall be equipped 
with proper filtering devices to prevent contamination of the borehole. 

B. The CONTRACTOR shall provide a filter press, balance, Marsh funnel, sand content set, 
and all equipment and materials necessary for measuring drilling fluid properties. 

C. The CONTRACTOR shall provide drilling fluid reservoirs with a minimum capacity equal 
to the total borehole volume, including the conductor casing (i.e., approximately 
15,200 gallons at Well No. 7 and 19,200 gallons at Well No. 8).  The fluid reservoirs shall 
be baffled or otherwise equipped to allow for effective settling of entrained drill cuttings 
from the drilling fluids prior to being recirculated downhole.  Sediment shall be removed 
from the fluid reservoirs at an interval sufficient to maintain tank volume and drilling fluid 
properties, as specified herein.  Use of excavated mud pits will not be allowed. 

D. The CONTRACTOR shall provide all necessary drilling fluid control equipment to 
control and maintain the drilling fluid properties specified herein, including, as necessary, 
a shear mixing system, shale shakers, and de-sanders and de-silters. 

E. The CONTRACTOR shall provide a sample collection box, or other device approved by 
the HYDROGEOLOGIST, for the collection of cuttings samples. 

PART 3 - EXECUTION 

8.07 Submittals 

A. The CONTRACTOR shall submit the following items prior to pilot borehole drilling for 
review, approval or rejection by the HYDROGEOLOGIST. 
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(1) Drilling fluid control program. 

(2) Name and contact information for the CONTRACTOR’s mud engineer. 

8.08 Drilling Fluid Control Plan 

A. The CONTRACTOR shall prepare and submit to the HYDROGEOLOGIST, a Drilling 
Fluid Control Plan, the purpose of which is to serve as guidance with regard to controlling 
and maintaining drilling fluids while protecting water-bearing formations, providing for a 
stable borehole during drilling, and enabling efficient removal of drill cuttings and 
settleable material from the borehole.   

B. The plan shall include a detailed list and schematic of the drilling fluid control equipment 
that the CONTRACTOR plans to use for the project along with anticipated mix quantities 
and mix ratios.  The CONTRACTOR shall provide a detailed list, along with descriptions 
and SDS sheets, for all drilling fluid additives that are anticipated to be utilized.  The plan 
shall include a description of the methods to be utilized by the CONTRACTOR in the 
event of borehole instability, lost circulation, or other difficult drilling conditions. 

C. The CONTRACTOR will provide the services of an experienced drilling fluid engineer, 
at the CONTRACTOR’s expense, if at any time the CONTRACTOR cannot maintain 
the specified drilling fluid parameters, should difficult drilling conditions arise, or at the 
request of the HYDROGEOLOGIST. 

Drilling fluid properties shall be maintained within the following specified ranges unless 
otherwise indicated by the HYDROGEOLOGIST. 

(1) Weight: 8.5 – 9.0 pounds per gallon normal (9.5 pounds per gallons maximum). 

(2) Funnel Viscosity: 28 – 35 seconds normal (38 seconds maximum). 

(3) Sand Content: less than 2% by volume. 

(4) Filter Cake Thickness (30 minutes at 100 PSI): 2/32 inch maximum. 

(5) 30-minute Water Loss:  less than or equal to 15 cubic centimeters. 

(6) pH:  7.0 to 9.0 units. 

8.09 Record-Keeping 

A. The CONTRACTOR shall maintain an accurate and detailed log of operations upon 
standard American Petroleum Institute (API) forms, and shall make said records available 
to the HYDROGEOLOGIST on a daily basis, or upon request.  Failure to provide 
adequate records within a reasonable time period shall be considered ground for stopping 
work.  At a minimum, the log shall include the following information: 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 36 of 88 

 

 

(1) The names of all on-site personnel along with shift times. 

(2) A description of the type, character, depth, and thickness of formation materials. 

(3) A note of difficult or unusual drilling conditions, including time and depth. 

(4) A record of drilling penetration rate. 

(5) The time and depth of each drill pipe connection. 

(6) Drilling fluid properties. 

(7) Time, depth, quantity, and description of any additives to the drilling fluid. 

(8) Time and reason for any interruptions in borehole drilling. 

(9) An accurate up-to-the-minute tally of all on-site drill pipe, tubing, and well casing, 
either downhole, stored at the surface, or on the derrick. 

8.10 Pilot Borehole Drilling 

A. The CONTRACTOR shall drill a 17.5-inch diameter borehole from the bottom of the 
conductor casing at 50 feet bgs to a total depth of 980 feet bgs (Well No. 7) and 1,300 feet 
bgs (Well No. 8) using the reverse circulation rotary drilling method. 

B. The completed borehole shall be sufficiently stable to allow for isolated aquifer zone 
testing as specified herein. 

C. The CONTRACTOR shall not drill below the specified depth unless for his own purposes 
and only upon approval by the HYDROGEOLOGIST.  No additional payment will be 
made for drilling of the borehole below the specified depth unless otherwise approved of 
by the OWNER and HYDROGEOLOGIST. 

D. The CONTRACTOR shall conduct drilling operations in such a way as to maintain 
borehole plumbness and alignment. 

E. The CONTRACTOR shall conduct field measurements of borehole drift at 100 foot 
intervals during drilling, beginning at a depth of 150 feet bgs.  Any drift measurement in 
excess of ½-degree shall be corrected by the CONTRACTOR during drilling. 

8.11 Drilling Fluid Control 

A. The CONTRACTOR shall measure drilling fluid properties as specified herein at a 
minimum interval of four (4) hours during borehole drilling or circulation. 

B. The HYDROGEOLOGIST will periodically measure drilling fluid properties during 
borehole drilling and/or circulation as an independent verification of the 
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CONTRACTOR’s measurements.  The CONTRACTOR shall accommodate the 
HYDROGEOLOGIST in measurement of drilling fluid properties. 

C. Should drilling fluid properties fail to meet the limits specified herein at any time during 
drilling and/or circulation, the CONTRACTOR shall immediately cease drilling and 
condition the drilling fluid until it meets specified limits. 

D. Should the CONTRACTOR be unable to maintain drilling fluid properties within the 
limits specified herein, or should difficult drilling conditions arise, the CONTRACTOR 
shall immediately consult with the CONTRACTOR’s drilling fluid engineer, at the 
CONTRACTOR’s expense.  The mud engineer will consult with the CONTRACTOR 
and HYDROGEOLOGIST, and assist the CONTRACTOR with bringing the drilling 
fluid into conformance with the specified limits, or shall provide justification to the 
HYDROGEOLOGIST should this not be possible. 

E. All drilling fluid additives, including the use of lost-circulation materials, shall be approved 
by the HYDROGEOLOGIST prior to mobilization, and prior to use. 

F. Drilling fluid additives must be NSF/ANSI Standard 60 certified, and must be used in 
accordance with the manufacturer’s recommendations. 

G. The CONTRACTOR shall use potable water to prepare drilling fluids. 

8.12 Conditioning of Drilling Fluids 

A. Once the CONTRACTOR has drilled the pilot borehole to the specified depth, the 
CONTRACTOR shall circulate and condition the drilling fluid until the drilling fluid is in 
conformance with the following requirements. 

(1) Weight: less than 8.9 pounds per gallon. 

(2) Funnel Viscosity: less than 30 seconds. 

(3) Sand Content: less than 0.5% by volume. 

B. Following conditioning of the drilling fluids, the CONTRACTOR shall continue to 
circulate drilling fluids for a minimum period of 60 minutes. 

8.13 Inspections 

A. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of five (5) days 
in advance of beginning pilot borehole drilling. 

B. The CONTRACTOR shall make all drilling equipment available for inspection by the 
HYDROGEOLOGIST prior to mobilization and initiation of drilling. 
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C. Upon request, the CONTRACTOR shall make formation sample collection equipment, 
the sample storage area, and formation samples, available for inspection by the 
HYDROGEOLOGIST.  

D. During drilling, the CONTRACTOR shall provide daily drilling logs, mud log, lithologic 
log, tally sheets, materials tickets, casing schedule, drift measurement targets, and any other 
pertinent records to the HYDROGEOLOGIST upon request. 

E. During drilling, and upon request by the HYDROGEOLOGIST, the CONTRACTOR 
shall provide samples of drilling fluid and shall make available any and all equipment 
needed for independent analysis of drilling fluid properties. 

 
END OF SECTION 
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SECTION 9 BOREHOLE GEOPHYSICAL SURVEYS 

PART 1 - GENERAL 

9.01 Description 

A. This bid item shall include provision of all labor and equipment necessary to complete 
borehole geophysical surveys of the pilot borehole to the total depth as specified herein.  
The geophysical survey shall be performed by a firm retained by the CONTRACTOR and 
approved of by the HYDROGEOLOGIST. 

B. The borehole geophysical surveys shall include the following: 

(1) 16-inch and 64-inch normal resistivity. 

(2) Spontaneous potential (SP). 

(3) Focused resistivity (i.e., Laterolog 3 or guard log). 

(4) Gamma-ray. 

(5) Sonic velocity/variable density. 

(6) Open-borehole deviation. 

9.02 Measurement and Payment 

A. Payment for fully and completely providing for the geophysical surveys will be based on 
the lump sum unit price set forth within the bid schedule. 

B. Payment shall include full compensation for operation of the drilling rig and other 
equipment, furnishing and operating survey equipment as specified, and providing 
whatever assistance may be required to complete the surveys.  There will be no additional 
payment for rig time or idle time while the surveys are being completed. 

PART 2 - MATERIALS 

9.03 Drawworks 

A. The drawworks utilized by the geophysical survey logging firm shall measure depth to the 
nearest vertical foot below ground surface. 

B. The accepted error in depth shall not exceed one (1) percent of the total depth of the 
survey log.  The geophysical logging firm shall verify the accuracy of depth measurements 
upon request of the HYDROGEOLOGIST. 
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C. A duplicate geophysical log may be run on a 20-foot section of the borehole, chosen at 
the discretion of the HYDROGEOLOGIST, to be used for purposes of comparison to 
the original geophysical log. 

9.04 Electric Logging Tools 

A. The electric logging tools shall include equipment necessary to perform spontaneous 
potential, gamma ray and resistivity (16-inch normal, 64-inch normal, and focused 
resistivity) surveys. 

9.05 Sonic Velocity/Variable Density Tool 

A. The sonic velocity/variable density tool must be centralized within the open borehole and 
shall include all equipment necessary to measure and record delta time, variable density, 
integrated transit time, and sonic porosity. 

9.06 Open-Borehole Deviation Tool 

A. The deviation survey tool shall measure the direction and inclination of the pilot borehole 
by means of a magnetometer. 

PART 3 - EXECUTION 

9.07 Submittals 

A. The CONTRACTOR shall submit the name and qualifications of the firm proposed to 
conduct the borehole geophysical surveys to the HYDROGEOLOGIST a minimum of 
72 hours prior to performance of the survey. 

B. The CONTRACTOR shall submit six (6) copies of each geophysical survey log to the 
HYDROGEOLOGIST immediately following completion of the survey, including 
electronic copies in ASCII (i.e., LAS) and portable document (i.e., PDF) formats. 

C. The vertical scale for all geophysical survey logs shall be 20 feet per inch and shall comply 
with API standards in both grid pattern and depth labeling. 

D. Electric Resistivity Surveys 

(1) The horizontal scale for the 16-inch normal, 64-inch normal, and focused resistivity 
logs shall range from 20 to 40 ohmmeter2/meter (i.e., ohm-meters) per inch unless 
otherwise approved by the HYDROGEOLOGIST. 

(2) The horizontal scale for the spontaneous potential survey log shall range from 5 to 
20 millivolts per inch unless otherwise specified by the HYDROGEOLOGIST. 
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(3) The electric resistivity  survey logs shall have appended to them any information 
necessary for proper interpretation of the log, including the resistivity of the mud 
and mud filtrate, and surface and bottom hole fluid temperatures.   

(4) The geophysical survey logs shall represent the depth-specific geophysical properties 
of subsurface formation materials and be scaled appropriately to allow adequate 
definition and interpretation of subsurface materials, selection of isolated aquifer 
zone test intervals, and preparation of the final well design. 

E. Sonic Velocity/Variable Density Survey 

(1) The electric sonic velocity/variable density survey logs shall have appended to them 
any information necessary for proper interpretation of the log.   

(2) The sonic velocity/variable density survey log shall include delta-time in µsec/foot, 
integrated transit time in msec, and a graphical representation of variable density. 

(3) The survey logs shall have gamma ray and focused resistivity logs superimposed onto 
the delta time and variable density plots for ease of correlation and interpretation.   

F. Borehole Deviation Survey 

(1) The borehole deviation survey log shall include a tabulated list of station depths no 
greater than 10 vertical feet apart, including inclination, azimuth, true vertical depth, 
north-south departure, east-west departure, closure distance, and closure direction. 

(2) The borehole deviation survey log shall include graphical plots showing plan view 
and closure sections in the north-south and east-west directions. 

(3) Borehole deviation calculations shall be by the minimum curvature method. 

9.08 Survey 

A. The CONTRACTOR shall provide assistance to the survey company, as necessary, in 
order to successfully complete the geophysical surveys.  

B. The vertical line speed for all surveys shall be 40 feet per minute, unless otherwise specified 
by the equipment manufacturer and approved by the HYDROGEOLOGIST. 

C. In the event that the geophysical surveys cannot be completed to the total specified depth, 
or should the borehole not conform to the depth specified herein, the CONTRACTOR 
may be required by the HYDROGEOLOGIST to clean and recondition the borehole and 
repeat the geophysical surveys at no additional cost to the OWNER. 

D. The CONTRACTOR shall allow up to 24 hours of idle time following completion of the 
borehole geophysical surveys for the HYDROGEOLOGIST to provide interpretation 
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and select recommended isolated aquifer zone test intervals.  No additional payment will 
be provided to the CONTRACTOR during this time. 

9.09 Inspections 

A. All borehole geophysical surveys shall be conducted in the presence of the 
HYDROGEOLOGIST. 

B. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of 24 hours in 
advance of performing the borehole geophysical surveys.  During this idle time, the 
CONTRACTOR shall circulate fluids within the borehole by means of tremie pipe. 

 
END OF SECTION 
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SECTION 10 ISOLATED AQUIFER ZONE TESTING 

PART 1 - GENERAL 

10.01 Description 

A. Isolated aquifer zone testing consists of isolating individual 20-foot sections of aquifer for 
purposes of testing for depth-specific water quality and aquifer production potential.  This 
bid item shall include the following: 

(1) Providing zone construction, airlifting, seal verification, pumping, and analytical 
laboratory services for four (4) aquifer zone test intervals. 

10.02 Measurement and Payment 

A. Payment for fully and completely conducting isolated aquifer zone testing as specified 
herein shall be as follows: 

(1) Payment for Construction of each Aquifer Zone – Payment will be based on the 
lump sum unit price set forth within the bid schedule for construction of each zone, 
including a minimum of two (2) hours of airlifting.  To qualify for payment, the 
annular seals shall be verified to be functioning as described herein. 

(2) Payment for Pumping of each Aquifer Zone – Payment will be based on the unit 
price per hour set forth within the bid schedule for pumping of each aquifer zone.  
The duration of pumping will be recorded to the nearest 15 minutes from the time 
when the test pump is turned on to when the test pump is turned off.  No payment 
will be made for delays resulting from stuck equipment, equipment breakdown, 
arranging for pumping or testing equipment, or failure to conduct operations in a 
diligent and workmanlike manner.   

(3) Payment for Provision of Laboratory Analysis of Groundwater Samples – Payment 
will be based on the lump sum unit price set forth within the bid schedule for 
provision of laboratory analytical services for groundwater quality samples collected 
from each aquifer zone. 

PART 2 - MATERIALS 

10.03 Zone Tool 

A. The perforated tool used for isolated aquifer zone testing shall consist of 8-inch diameter 
pipe perforated across 20 feet of its length with vertical mill slots.  The open area shall be 
sufficient to allow efficient transmission of water during airlifting and pumping of each 
isolated aquifer zone. 
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B. The bottom of the perforated zone tool shall be fitted with a removable cap such that the 
zone tool can be thoroughly cleaned prior to construction of each zone. 

10.04 Zone Gravel 

A. The gravel used for isolated aquifer zone testing shall be clean, washed, inert, durable, 
rounded, and free from elongated particles, and shall be free of impurities and fine material 
such as clay and silt.  The use of crushed or otherwise angular rock shall not be permitted. 

B. The manufacturer and gradation of gravel used for zone testing shall be subject to review 
and approval of the HYDROGEOLOGIST. 

10.05 Seal Material 

A. The upper and lower seals for each isolated aquifer zone shall consist of bentonite chips 
manufactured by Baroid® Industrial Drilling Products unless otherwise approved by the 
HYDROGEOLOGIST. 

B. The bentonite chips shall be ¼-inch to 3/8-inch size and shall be pure and uncoated. 

10.06 Tagging Tool 

A. The CONTRACTOR shall furnish a tool for accurately measuring the depth of the zone 
tool and backfill materials to the nearest foot during construction. 

B. The tagging tool shall be sufficiently weighted with an inert and non-hazardous material 
attached to a steel wireline of sufficient strength to support the tool during construction. 

C. The CONTRACTOR shall demonstrate the accuracy of the tagging tool to the 
HYDROGEOLOGIST upon request. 

10.07 Airlifting Equipment 

A. The CONTRACTOR shall provide an air compressor capable of sufficient pressures and 
air flow to provide for airlifting of up to 300 gpm. 

B. The CONTRACTOR shall provide a means by which pressures can be slowly increased 
during airlifting such that there is minimal disturbance to the zone seals. 

C. The CONTRACTOR shall provide temporary discharge piping to convey airlifted fluids 
to the designated point of discharge without generating nuisance water at the project site. 

10.08 Electric Water Level Sounder 

A. The CONTRACTOR shall provide an electric water level sounder for use during zone 
testing that is capable of water level measurements to the nearest 0.1 foot. 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 45 of 88 

 

 

B. The water level sounder shall be one continuous section of wire and shall not have been 
previously spliced, cut, or otherwise modified. 

C. The CONTRACTOR shall demonstrate the accuracy of the water level sounder upon 
request by the HYDROGEOLOGIST. 

10.09 Submersible Pump 

A. The CONTRACTOR shall furnish a submersible pump capable of producing up to 
approximately 200 gpm against approximately 700 feet of lift.   

B. The CONTRACTOR shall provide a valve suitable for adjusting flow from each zone 
interval.  The valve shall be located downstream of the flowmeter. 

C. The CONTRACTOR shall provide temporary discharge piping to convey pumped fluids 
to the designated point of discharge without generating nuisance water at the project site. 

10.10 Flowmeter 

A. The CONTRACTOR shall provide a totalizer-equipped flowmeter capable of measuring 
the rate and volume of water produced during zone testing. 

B. The flowmeter shall be capable of measuring instantaneous flow rate in gpm and total 
volume produced to the nearest 10 gallons. 

10.11 Sample Port 

A. The CONTRACTOR shall furnish and install a stainless steel sample port on the discharge 
line suitable for connecting 3/8-inch HDPE tubing. 

B. The sample port shall be designed and constructed such that laminar flow can be achieved 
and such that the flow rate can be readily adjusted. 

C. The sample port shall be located upstream of the flowmeter. 

D. No Teflon products will be allowed on any part of the discharge assembly. 

10.12 Water Quality Meters 

A. The CONTRACTOR shall provide working water quality meters for measurement of pH, 
electrical conductivity, total dissolved solids, temperature, turbidity, and residual chlorine. 

B. Water quality meters shall be provided with appropriate reagents, as necessary, and be 
properly calibrated immediately prior to use.  All reagents shall be within their indicated 
expiration dates.  The CONTRACTOR shall demonstrate acceptable meter calibration 
upon request by the HYDROGEOLOGIST. 
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C. Water quality meters shall be of sufficient accuracy and precision to meet all applicable 
requirements for field monitoring of discharged waste water. 

D. The CONTRACTOR shall provide personnel that are competent and properly educated 
as to the calibration and operation of the water quality meters. 

PART 3 - EXECUTION 

10.13 Submittals 

A. The CONTRACTOR shall submit a pump curve to the HYDROGEOLOGIST prior to 
the beginning zone construction. 

B. The CONTRACTOR shall submit a certificate of calibration for the flowmeter 
demonstrating that the flowmeter has been calibrated within the previous 12 months. 

C. The CONTRACTOR shall submit a shop drawing detailing the dimensions and 
specifications of the water quality sampling port to the HYDROGEOLOGIST within 
72 hours of beginning final well development. 

10.14 Zone Construction 

A. The perforated zone tool shall be thoroughly cleaned to the satisfaction of the 
HYDROGEOLOGIST prior to construction of each zone.  The CONTRACTOR shall 
accommodate inspection of the zone tool by the HYDROGEOLOGIST prior to zone 
construction. 

B. The CONTRACTOR shall install the zone tool to the specified zone test interval with 
reasonable accuracy (i.e., within approximately one foot).  The depth of the perforated 
zone tool shall be confirmed by using a weighted tagging tool inside the zone tool.  The 
CONTRACTOR shall accommodate witness and approval of the zone tool tag by the 
HYDROGEOLOGIST prior to backfilling the annular space. 

C. The CONTRACTOR shall utilize tremie pipe for the introduction of all zone construction 
materials.  Initially, the end of the tremie pipe shall be placed approximately 10 feet below 
the aquifer zone to be tested and shall be withdrawn as zone construction materials are 
emplaced.  At no times shall the tremie pipe be allowed to be any greater than the nominal 
length of one joint of tremie pipe (i.e., 31 feet) above the top of material being added. 

D. Bulk gravel shall be used, as necessary, to backfill the portion of the borehole below 
approximately 20 feet below the zone to tested.  

E. The top of the lower bentonite seal shall be approximately 10 feet below the bottom of 
the perforated section of the zone tool and shall be a minimum of 10 feet in thickness. 
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F. The gravel envelope shall be placed above the lower seal, extending approximately 10 feet 
above the top of the perforated section of the zone tool. 

G. The upper bentonite seal shall be placed above the gravel envelope and shall be a minimum 
of 10 feet in thickness.  The CONTRACTOR may extend the thickness of the upper 
bentonite seal at his discretion and shall assume any additional risk imparted by extension 
of the upper bentonite seal. 

H. The CONTRACTOR shall measure the depths to the top and bottom of the gravel 
envelope and bentonite seals to the nearest foot below ground surface using a weighted 
tagging tool.  The CONTRACTOR shall accommodate witness and approval of all annular 
material tags by the HYDROGEOLOGIST. 

I. The CONTRACTOR shall allow bentonite seal materials to hydrate for a minimum period 
of five (5) hours following emplacement.  No work shall take place within the zone test or 
borehole during this period of time. 

10.15 Seal Verification 

A. The CONTRACTOR may begin airlift development of the zone test interval once the 
required bentonite hydration period has been met. 

B. The purpose of airlift development is to remove drilling fluids and suspended solids from 
the zone interval to allow pump installation and to verify that the bentonite seals are 
functioning properly.  During airlifting the CONTRACTOR shall hydraulically isolate the 
drilling fluid reservoir located directly adjacent to the conductor casing such that fluid 
levels in the borehole can be monitored independently from the effects of the discharge. 

C. The introduction of air for airlifting shall begin slowly and be ramped upwards to reduce 
the potential for damage to the bentonite seals from vibration. 

D. The aquifer zone interval shall be airlifted for a minimum of two (2) hours.  Following two 
(2) hours of airlifting the CONTRACTOR shall cease airlifting and measure recovering 
water levels within the zone tool for a minimum period of one (1) hour. 

E. Properly functioning bentonite seals shall be demonstrated and verified by the 
HYDROGEOLOGIST as follows: 

(1) Discharged fluids during the airlifting period show a marked reduction in turbidity 
and suspended solids. 

(2) Fluid levels within isolated fluid reservoirs and conductor borehole remain relatively 
constant while taking into account natural water loss within the borehole. 
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(3) Water levels as measured within the zone tool following cessation of airlifting recover 
and become asymptotic to a level below fluid levels within the circulation reservoirs 
and to the satisfaction of the HYDROGEOLOGIST. 

F. Upon seal verification by the HYDROGEOLOGIST, the CONTRACTOR may proceed 
with additional airlift development, at his discretion, or proceed with pump development. 

G. If at any time there is an indication that the bentonite seals are not functioning properly, 
the CONTRACTOR, at his expense, shall resolve the problem. This may include 
installation of additional seal materials, additional airlifting and/or pumping, or cleaning 
of the pilot borehole and reconstruction of the failed zone. 

10.16 Pumping and Sampling of Aquifer Zones 

A. Upon completion of airlifting and seal verification, the CONTRACTOR shall install a 
submersible pump to a depth agreed upon through consultation with the 
HYDROGEOLOGIST. 

B. Pumping shall begin at low rates and shall be slowly ramped upwards over a period of 
approximately 30 minutes to reduce the potential for damage to bentonite seals from 
excessive differential pressures. 

C. The CONTRACTOR shall measure and record static water level within the zone tool to 
the nearest tenth of one foot below ground surface prior to pumping and one (1) hour 
following cessation of pumping, and shall provide said water levels to the 
HYDROGEOLOGIST. 

D. The CONTRACTOR shall measure the following parameters during pumping at a 
minimum interval of once per hour. 

(1) The date and exact time of all measurements and recordings. 

(2) Pumping water levels within the zone tool to the nearest tenth of one foot below 
ground surface. 

(3) Instantaneous discharge rate in gpm and total volume pumped in gallons. 

(4) Field water quality parameters, including: 

a. Turbidity, in nephelometric turbidity units (NTU). 

b. Electrical conductivity, in microsiemens per centimeter (µS/cm). 

c. Total dissolved solids, in parts per million (ppm). 

d. pH. 

e. Temperature, in degrees Celsius (deg. C). 
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E. The CONTRACTOR shall notify the HYDROGEOLOGIST when the turbidity of water 
discharged from the zone measures 10 NTU or less.  At this time, the CONTRACTOR 
shall continue to pump the aquifer zone for a period of time determined by the 
HYDROGEOLOGIST, but in no case less than three (3) hours. 

F. Following pumping at low turbidity, the HYDROGEOLOGIST, at his discretion, will 
collect water quality samples from the sampling port and submit the samples to the 
State-certified analytical laboratory identified herein for those constituents listed in 
Table 1.  The CONTRACTOR shall continue to pump the zone and measure field 
parameters as specified herein until water quality sampling is completed. 

G. The CONTRACTOR will be responsible for all laboratory fees associated with isolated 
aquifer zone testing (see Table 1). 

H. Following completion of water quality sampling, the CONTRACTOR shall cease 
pumping and measure recovering water levels for one (1) hour, as specified herein. 

I. Following the required water level monitoring period, or as otherwise indicated by the 
HYDROGEOLOGIST, the CONTRACTOR shall remove the submersible pump, drill 
pipe, and zone tool entirely from the borehole, and shall thoroughly clean the perforated 
zone tool.  There shall be no material within the perforated openings of the zone tool and 
no fill or sediment contained within the body of the tool.  Once the tool has been cleaned 
to the satisfaction of the HYDROGEOLOGIST, the CONTRACTOR may repeat the 
zone testing process for subsequent zones until all zones have been completed. 

J. Following isolated aquifer zone testing the CONTRACTOR will suspend operations at 
the work site for a period of 14 calendar days to allow preparation of the final well design. 

  
END OF SECTION 
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SECTION 11 BOREHOLE REAMING 

PART 1 - GENERAL 

11.01 Description 

A. This bid item shall include reaming of the 17.5-inch diameter pilot borehole to 36-inch 
diameter from the bottom of the conductor casing at 50 feet bgs to a depth of 220 feet bgs. 

B. This bid item shall include reaming of the 17.5-inch diameter pilot borehole to 30-inch 
diameter from 220 to 980 feet bgs (Well No. 7) and 220 to 1,300 feet bgs (Well No. 8). 

11.02 Measurement and Payment 

A. Payment for fully and completely reaming the 17.5-inch diameter pilot borehole to 36-inch 
and 30-inch diameter will be based on the unit bid price for vertical feet of borehole 
reamed.  To qualify for payment, the pilot borehole must be reamed to the depths and 
diameters as specified herein. 

PART 2 - MATERIALS 

11.03 Materials and Equipment 

A. The CONTRACTOR shall provide all necessary equipment and personnel for safe and 
efficient reaming of the pilot borehole to the depths and diameter specified herein.  All 
equipment provided by the CONTRACTOR shall be made available for inspection by the 
HYDROGEOLOGIST prior to initiation of borehole reaming.  The CONTRACTOR 
shall replace any equipment identified by the HYDROGEOLOGIST as being unsuitable 
for use, either due to mechanical problems or due to evidence of contamination. 

B. Equipment utilized for borehole reaming shall be identified by the CONTRACTOR prior 
to mobilization. 

11.04 Drilling Rig 

A. The CONTRACTOR shall provide a reverse circulation rotary drilling rig and all 
associated equipment necessary for reaming of the pilot borehole to the depths and 
diameters specified herein, and in accordance with Section 8 – Pilot Borehole Drilling. 

B. The CONTRACTOR shall provide reamer assemblies, including a pilot bit, capable of 
reaming the pilot borehole to the depths and diameters specified herein without 
compromising the verticality of the existing borehole.  
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PART 3 - EXECUTION 

11.05 Drilling Fluid Control 

A. Drilling fluid control shall adhere to the requirements of the CONTRACTOR’s Drilling 
Fluid Control Plan and the limits specified in Section 8 – Pilot Borehole Drilling. 

11.06 Record-Keeping 

A. The CONTRACTOR shall keep and maintain records in accordance with the 
requirements specified in Section 8 – Pilot Borehole Drilling. 

11.07 Borehole Reaming 

A. The CONTRACTOR shall not begin a reaming pass prior to receipt of an approved final 
well design from the HYDROGEOLOGIST. 

B. The CONTRACTOR shall ream the existing 17.5-inch diameter borehole to 36 inches in 
diameter from the bottom of the existing conductor casing at 50 feet bgs to a depth of 
220 feet bgs using the reverse circulation rotary drilling method (see Drawings 4 and 5). 

C. The CONTRACTOR shall ream the existing 17.5-inch diameter borehole to 30 inches in 
diameter from 220 feet bgs to a total depth of 980 feet bgs (Well No.7) and 1,300 feet bgs 
(Well No. 8) using the reverse circulation rotary drilling method (see Drawings 4 and 5). 

D. The CONTRACTOR shall not drill below the specified depth unless for his own purposes 
and only upon approval by the HYDROGEOLOGIST.  No additional payment will be 
made for drilling of the borehole below the specified depth. 

E. The CONTRACTOR shall use a pilot bit as part of all reamer assemblies. 

F. The completed borehole shall be sufficiently stable to allow for well construction to take 
place as specified herein.  The completed borehole must be of sufficient diameter and 
verticality such that the verticality requirement for the well is met, and such that a 
minimum of two (2) inches of annular space is maintained around all tubular well 
components, including well casing, screen, and ancillary tubing. 

G. The CONTRACTOR shall conduct periodic field measurements of borehole drift at the 
direction of the HYDROGEOLOGIST.  Any drift measurement in excess of ½-degree 
shall be corrected by the CONTRACTOR during reaming. 

H. In the event that a borehole caliper survey cannot be completed to the total specified 
depth, or should the borehole not conform to the depths and diameters specified herein, 
the CONTRACTOR may be required by the HYDROGEOLOGIST to re-ream the 
borehole and repeat the borehole caliper survey at no additional cost to the OWNER. 
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11.08 Conditioning of Drilling Fluids 

A. Once the CONTRACTOR has reamed the pilot borehole to the depths and diameters 
specified herein, the CONTRACTOR shall circulate and condition the drilling fluid until 
the drilling fluid is in conformance with the following requirements.  Conditioning of 
drilling fluids shall take place prior to conducting the borehole caliper survey and initiation 
of well construction. 

(1) Weight: less than 8.5 pounds per gallon. 

(2) Funnel Viscosity: less than 29 seconds. 

(3) Sand Content: less than 0.5% by volume. 

B. Following conditioning of the drilling fluids, the CONTRACTOR shall continue to 
circulate drilling fluids for a minimum period of 60 minutes and immediately prior to 
performance of the borehole caliper survey (see Section 12 – Borehole Caliper Survey). 

11.09 Inspections 

A. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of 72 hours in 
advance of beginning borehole reaming. 

B. The CONTRACTOR shall make all drilling equipment available for inspection by the 
HYDROGEOLOGIST prior to mobilization and initiation of drilling. 

C. During borehole reaming, the CONTRACTOR shall provide daily drilling logs, mud log, 
lithologic log, tally sheets, materials tickets, casing schedule, drift measurement targets, and 
any other pertinent records to the HYDROGEOLOGIST upon request. 

D. During drilling, and upon request by the HYDROGEOLOGIST, the CONTRACTOR 
shall provide samples of drilling fluid and shall make available any and all equipment 
needed for independent analysis of drilling fluid properties. 

 
END OF SECTION 
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SECTION 12 CALIPER SURVEY 

PART 1 - GENERAL 

12.01 Description 

A. This bid item shall include provision of all labor and equipment necessary to complete a 
caliper survey of the final borehole to the total depth as specified herein.  The caliper 
survey shall be performed prior to well construction by a firm retained by the 
CONTRACTOR and approved of by the HYDROGEOLOGIST. 

12.02 Measurement and Payment 

A. Payment for fully and completely providing for the caliper survey will be based on the 
lump sum unit price set forth within the bid schedule. 

B. Payment shall include full compensation for operation of the drilling rig and other 
equipment, furnishing and operating caliper survey equipment as specified, and providing 
whatever assistance may be required to accomplish the caliper survey.  There will be no 
additional payment for rig time or idle time while the survey is being completed. 

PART 2 - MATERIALS 

12.03 Caliper Survey Tool 

A. The caliper survey tool shall have a minimum of three arms and be capable of measuring 
borehole diameters of up to 60 inches. 

B. The depth of the caliper survey tool shall be measured to the nearest foot and be accurate 
to within one percent of actual depth. 

C. The caliper survey tool shall be calibrated prior to and following completion of the survey. 

PART 3 - EXECUTION 

12.04 Submittals 

A. The CONTRACTOR shall submit the name and qualifications of the firm proposed to 
conduct the caliper survey to the HYDROGEOLOGIST a minimum of 72 hours prior 
to performance of the survey. 

B. The CONTRACTOR shall submit six (6) copies of the caliper survey log to the 
HYDROGEOLOGIST immediately following completion of the survey, including 
electronic copies in ASCII (i.e., LAS) and portable document (i.e., PDF) formats. 

C. The horizontal scale for the caliper survey plot shall be four (4) inches diameter per inch. 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 54 of 88 

 

 

D. The vertical scale for all logs shall be 20 feet per inch.  

E. The caliper survey log shall provide total borehole volume and annular borehole volume 
in cubic feet, accounting for the well casing, screen, and ancillary tubing. 

F. All volumes shall be presented in cumulative cubic feet from the bottom of the borehole 
to the ground surface. 

12.05 Survey 

A. The borehole caliper survey shall be performed no more than eight (8) hours prior to the 
initiation of well construction. 

B. The logging speed for the caliper survey shall be no greater than 40 feet per minute, unless 
otherwise approved by the HYDROGEOLOGIST. 

C. The CONTRACTOR shall provide assistance to the survey company, as necessary, in 
order to successfully complete the caliper survey.  

D. In the event that a borehole caliper survey cannot be completed to the total specified 
depth, or should the borehole not conform to the depths and diameters specified herein, 
the CONTRACTOR may be required by the HYDROGEOLOGIST to re-ream the 
borehole and repeat the borehole caliper survey at no additional cost to the OWNER. 

12.06 Inspections 

A. The CONTRACTOR shall notify the HYDROGEOLOGIST a minimum of 24 hours in 
advance of performing the borehole caliper survey. 

 
END OF SECTION 
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SECTION 13 WELL CASING AND SCREEN 

PART 1 - GENERAL 

13.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for well construction, including blank well casing, well screen, and ancillary tubing. 

13.02 Measurement and Payment 

A. Payment for the following bid items will be based on the nearest number of linear vertical 
feet successfully installed as specified herein. 

(1) 20-inch ID by 3/8-inch wall thickness blank well casing. 

(2) 20-inch ID by 5/16-inch wall thickness blank well casing. 

(3) 20-inch ID by 5/16-inch wall thickness louvered well screen. 

(4) 20-inch ID by 5/16-inch wall thickness blank well casing with end plate. 

(5) 3-inch Sch. 40 gravel feed tubes. 

(6) 2-inch Sch. 40 sounding tube. 

PART 2 - MATERIALS 

13.03 Blank Well Casing 

A. All blank well casing shall consist of newly manufactured HSLA steel conforming to the 
physical properties of ASTM A606 Type 4 using the spiral weld process, by Roscoe Moss 
Company or an approved equal. 

B. The blank well casing extending from +2 to 220 feet bgs shall consist of 20-inch ID by 
3/8-inch wall thickness steel (see Drawing 4 and 5).  The 3/8-inch wall blank well casing 
shall have a collapse strength of 287 psi or 664 feet of water. 

C. The blank well casing extending from 220 to 300 feet bgs (Well No 7) and 220 to 800 feet 
bgs (Well No. 8) shall consist of 20-inch ID by 5/16-inch wall thickness steel (see 
Drawings 4 and 5).  The 5/16-inch wall blank well casing shall have a collapse strength of 
179 psi or 413 feet of water. 

D. The lowermost section of blank well casing extending from 950 to 960 feet bgs 
(Well No. 7) and from 1,270 to 1,280 feet bgs (Well No. 8) shall be equipped with an end 
cap of the same physical and chemical properties as that of the well casing and screen. 
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13.04 Well Screen 

A. All well screen shall consist of newly manufactured HSLA steel conforming to the physical 
properties of ASTM Specification A606 Type 4 using the spiral weld process, by Roscoe 
Moss Company or an approved equal (see Drawings 4 and 5) 

B. The well screen extending from 300 to 950 feet bgs (Well No. 7) and 800 to 1,280 feet bgs 
(Well No. 8) shall consist of 20-inch ID by 5/16-inch wall thickness steel (see Drawings 4 
and 5).  The 5/16-inch wall well screen shall have a collapse strength of 243 psi or 561 feet 
of water. 

C. The louvered slot size shall be 0.080-inches with a variance of ±0.0070 inches. 

13.05 Well Casing and Screen Collars 

A. To facilitate a more accurate field welding process, the top end of each section of well 
casing and screen shall be furnished with collars of the same physical and chemical 
properties of the corresponding well casing and/or screen sections. 

B. The collars shall have a minimum height of 5 inches, rolled to fit the outside diameter of 
the casing and screen, and welded to each section of well casing and screen.  The inside 
edge of the collars shall be ground or sufficiently scarfed as to remove sharp edges or 
burrs. 

C. Section ends shall be machined perpendicular to the main axis of the well casing and screen 
and shall not vary by more than 0.010 inches at any point from a true plane at right angles 
to the axis of the casing. 

D. Each collar shall have a minimum of three (3) 3/8-inch diameter alignment (i.e., siting) 
holes to ensure proper matching of adjacent casing sections.  These alignment holes shall 
be equally spaced approximately 120° around the circumference of each collar. 

13.06 Centralizers 

A. Centralizers shall consist of straps measuring approximately ¼-inch thick by 2.5 inches 
wide, and approximately 20 inches in length.  The length of centralizers attached to the 
well screen section shall be of a length that does not result in welding of centralizers 
directly to the well screen louvers. 

B. Centralizers shall be manufactured from steel with the same physical and chemical 
properties as the well casing and screen to which they are attached. 
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13.07 Gravel Feed Tubes 

A. The gravel tubes shall consist of newly manufactured 3-inch diameter Sch. 40 mild steel 
pipe extending from one (1) feet ags to 210 feet bgs (see Drawings 4 and 5). 

13.08 Sounding Tube 

A. The sounding tube shall consist of newly manufactured 2-inch diameter Sch. 40 mild steel 
pipe extending from one (1) feet ags to 298 feet bgs (Well No. 7; see Drawing 4) and to 
798 feet bgs (Well No. 8; see Drawing 5). 

13.09 Sounding Tube Connection Box 

A. The sounding tube shall transition into the well casing through 3-inch by 3-inch by 2-foot 
long sounding tube connection box as shown on Drawing 8. 

B. The sounding tube connection box shall be manufactured of steel with the same physical 
and chemical properties as the well casing and screen and shall be manufactured and 
attached to the well casing by Roscoe Moss Company, or approved equal. 

C. The connection box shall be free of sharp edges, burrs, and/or obstructions that would 
hinder the passage of equipment from the sounding tube to the well. 

D. The bottom plate of the sounding tube connection box shall be placed at a 60° angle to 
the vertical axis of the well casing to allow for a smooth transition from the sounding tube 
to the inside of the well casing. 

PART 3 - EXECUTION 

13.10 Submittals 

A. The CONTRACTOR shall submit mill certificates (with matching heat numbers), a casing 
schedule, and delivery tickets for the well casing, screen, and ancillary tubing to the 
HYDROGEOLOGIST a minimum of 72 hours prior to initiation of well construction. 

B. The CONTRACTOR shall submit a drawing to the HYDROGEOLOGIST detailing the 
dimensions and orientation of the sounding tube connection box. 

C. The orientation of ancillary tubing at the ground surface shall be as shown on Drawings 9 
and 10 or as otherwise indicated by the HYDROGEOLOGIST in the final well design. 

D. The CONTRACTOR shall submit current qualification test records from an industry 
authorized test facility for all welders to be utilized.  The qualifications shall pertain to the 
type of steel to be welded. 
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E. The CONTRACTOR shall measure, record, and submit accurate up-to-the-minute tallies 
of all tubular material during all phases of well construction, including well casing, screen, 
gravel fill tube, sounding tube, and tremie pipe.  All tallies shall include accurate lengths 
for each individual joints of tubing along with a total cumulative length. 

13.11 Conditioning of Drilling Fluids 

A. Prior to well construction, the CONTRACTOR shall condition the drilling fluids as 
specified in Section 11 – Borehole Reaming. 

13.12 Welding 

A. The CONTRACTOR shall provide competent and experienced workers to perform all 
field welding using the ARC welding process using equipment and techniques specific to 
the chemical and physical properties of the material being welded. 

B. Welding shall be in accordance with the provisions of Section IX of the American Society 
of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code or equivalent for water 
well applications. 

C. After each new casing or screen section has been seated and determined to be vertical, the 
casing joint shall be field welded with a minimum of two (2) passes per circumference.  A 
root pass shall be made at the fillet between the welding collar and the upper casing or 
screen section.  After removal of slag, additional filler passes shall be made on the fillet as 
required by the thickness of the casing and collar. 

D. The CONTRACTOR shall weld all alignment and/or lifting holes shut following 
completion of each fillet weld.  All welded joints shall be watertight. 

13.13 Well Casing and Screen Assembly 

A. Following completion of the caliper survey and confirmation of appropriate borehole 
diameters and depths, the CONTRACTOR shall install flush-threaded tremie pipe within 
the reamed borehole to a depth not more than the nominal length of one tremie pipe (i.e., 
31 feet) above the bottom of the borehole.   

B. During installation, the well casing and screen shall be suspended above the bottom of the 
borehole such that the casing remains under tension and unsupported by the bottom of 
the borehole prior to installation of the gravel envelope. 

C. Should it become evident during installation that the well casing and screen is no longer 
completely under suspension, and/or there are difficulties lowering the well casing and 
screen within the borehole, it may be necessary to remove the casing string and re-ream 
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the borehole.  Well casing and screen that has been removed from the borehole shall be 
inspected by the manufacturer and shall not be reinstalled without prior approval. 

D. The well casing and screen shall be fitted with centering guides (i.e., centralizers) that 
center and hold the well casing and screen in the proper position until installation of the 
annular materials (i.e., gravel envelope and annular cement seal) has been completed. 

E. Centralizers shall be attached to the well casing and screen at intervals of no greater than 
120 feet, or as otherwise directed by the HYDROGEOLOGIST. 

F. Centralizers shall be welded at 90° intervals around the circumference of the casing, and 
shall have a clearance of approximately 1-inch from between the outer surface of each 
centralizer and the borehole wall. 

G. Lifting lugs installed by the casing manufacturer shall not be removed by the 
CONTRACTOR and shall remain in place during construction. 

13.14 Ancillary Tubing 

A. The CONTRACTOR shall install the gravel tubes prior to installation of the well casing 
and screen assembly.  All gravel fill pipe joints shall be butt-welded and watertight. 

B. The CONTRACTOR shall install all ancillary tubing prior to or concurrent with 
installation of the well casing and screen assembly.  All ancillary tubing joints shall be 
butt-welded and watertight. 

C. Ancillary tubing shall be centralized such that a 2-inch annular space is maintained around 
each tube in accordance with regulatory requirements.  Differing steel types shall be 
installed such that they are electrically isolated from one other, and such that conditions 
which may promote galvanic corrosion can be avoided. 

D. The CONTRACTOR shall demonstrate that each gravel tube is functioning correctly 
before acceptance of the work by the OWNER.  This shall be accomplished by adding 
water to the tube at a rate of 5 gpm for a minimum period of one (1) hour without causing 
overflowing conditions. 

E. The CONTRACTOR shall orient the ancillary tubing at the surface according to the plan 
provided to the CONTRACTOR by the HYDROGEOLOGIST (see Drawings 8 and 9). 

F. The top of all ancillary tubing shall be sealed and secured by welding mild steel covers 
circumferentially to each tube. 

13.15 Securing the Well 

A. During and following well construction, the CONTRACTOR shall take adequate 
precautions to secure the well against tampering, entrance of foreign objects, and for safety 



Morongo Band of Mission Indians 
December 2023 

 Drilling, Construction, Development, and Testing 
Morongo Band of Mission Indians Domestic Water Supply Well Nos. 7 and 8  

Project No. 3016.002  
Page 60 of 88 

 

 

reasons.  This shall be accomplished through either the presence of the CONTRACTOR’s 
on-site personnel, or through use of temporary covers attached to the casing and ancillary 
tubing when personnel are not present. 

 
END OF SECTION 
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SECTION 14 GRAVEL ENVELOPE 

PART 1 - GENERAL 

14.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for installation of the gravel envelope and transition sand within the annular space between 
the outer surface of the well casing and screen and the borehole wall. 

14.02 Measurement and Payment 

A. Payment will be based on the nearest number of linear vertical feet of gravel envelope and 
transition sand successfully installed as specified herein. 

PART 2 - MATERIALS 

14.03 Gravel Envelope 

A. The gravel envelope material shall be a Tacna Sand & Gravel 4 x 16 engineered gravel 
blend,  or approved equal, unless otherwise indicated by the HYDROGEOLOGIST. 

B. The gravel envelope material shall conform to the design gradation as determined by the 
HYDROGEOLOGIST through mechanical grading analysis of selected samples of the 
gravel envelope material collected at the time of delivery to the site. 

C. The gravel envelope material shall be naturally-sourced, durable, well-rounded, washed, 
and free of organic materials and flat or elongated particles (i.e., particles with a length to 
width ratio of greater than 3:1).  The gravel envelope shall be free of carbonate minerals, 
mica, and fine-grained materials such as silt and clay.  No more than 5% of the gravel 
envelope material shall be soluble in hydrochloric acid. 

D. The gravel envelope material shall be delivered to the site in closed approximately one (1) 
cubic yard super sacks and labeled with the manufacturer’s name, gradation, date of 
delivery, and load number.  The use of gravel material that has come in direct contact with 
the ground, or shows evidence of contamination, shall not be used. 

14.04 Transition Sand 

A. The transition sand shall consist of a #60 mesh fine- to medium-grained construction sand 
of relatively uniform gradation.  The transition sand shall be clean, washed, and free from 
contamination. 
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14.05 Sodium Hypochlorite 

A. The disinfectant used during gravel envelope installation shall consist of newly purchased 
12.5% liquid sodium hypochlorite solution.  The use of granular and/or calcium-based 
disinfection materials shall not be allowed. 

B. The sodium hypochlorite solution shall be delivered in sealed containers from the original 
manufacturer, and bearing the original manufacturer’s product labelling indicating the 
percentage of available free chlorine. 

C. The sodium hypochlorite solution shall comply with NSF/ANSI Standard 60 certification. 

14.06 Tagging Tool 

A. The CONTRACTOR shall furnish a tool for accurately measuring the depth of the zone 
tool and backfill materials to the nearest foot during construction. 

B. The tagging tool shall be sufficiently weighted with an inert material attached to a steel 
wireline of sufficient strength to support the tool during construction. 

C. The CONTRACTOR shall demonstrate to the HYDROGEOLOGIST, upon request, the 
accuracy and repeatability of measurements made with the tagging tool.  The tagging tool 
shall be replaced should the CONTRACTOR be unable to demonstrate sufficient 
accuracy and repeatability. 

PART 3 - EXECUTION 

14.07 Submittals 

A. The CONTRACTOR shall submit the manufacturer’s most recent mechanical grading 
analysis of the specified gravel envelope material to the HYDROGEOLOGIST prior to 
initiation of borehole reaming. 

B. The CONTRACTOR shall submit a 500 gram physical sample of specified gravel 
envelope material to the HYDROGEOLOGIST prior to initiation of borehole reaming. 

C. The CONTRACTOR shall provide an estimate of the volume of gravel required to 
construct the well as specified and as based on the caliper survey of the reamed borehole, 
including contingencies. 

D. The CONTRACTOR shall provide an adequate contingency of additional gravel material 
in the event that a greater volume of material is needed.  Use of bulk gravel or any other 
gravel in place of the specified material shall not be allowed. 

E. The CONTRACTOR shall submit the manufacturer, gradation, and anticipated volume 
of transition sand to the HYDROGEOLOGIST prior to initiation of borehole reaming.   
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F. The CONTRACTOR shall submit a 100 gram sample of the transition sand to the 
HYDROGEOLOGIST prior to initiation of borehole reaming. 

G. The CONTRACTOR shall submit a shop drawing showing the dimensions and 
configuration of the wireline swabbing tool to be used for gravel envelope consolidation. 

14.08 Gravel Envelope Installation 

A. Immediately following installation of the well casing, screen, and ancillary tubing, the 
CONTRACTOR shall begin installation of the gravel envelope material  

B. The gravel envelope material shall be placed within the annular space between the 
borehole wall and the well casing and screen assembly by pumping through a tremie pipe 
with conditioned drilling fluids, the end of which shall be placed no greater than the 
nominal length of one joint of tremie pipe (i.e., 31 feet) from the bottom of the reamed 
borehole. 

C. The tremie pipe shall be withdrawn as the gravel is placed but at no time shall the end of 
the tremie pipe be greater than the nominal length of one joint of tremie pipe from the 
top of the gravel envelope during installation. 

D. The depth to the top of the gravel envelope shall be measured by the CONTRACTOR 
with a calibrated tagging tool as directed by the HYDROGEOLOGIST, but in no case 
less frequently than upon removal of each joint of tremie pipe. 

E. The gravel envelope material shall be disinfected during installation by adding 1 to 
2 gallons of 12.5% liquid sodium hypochlorite solution for each cubic yard of gravel 
material installed. 

F. The quantity of gravel envelope material installed within the annular space shall be 
frequently compared to the calculated volume of the annulus as indicated by the borehole 
caliper survey log.  In the event that the volume of filter pack placed is less than the 
calculated volume of the annular space, the CONTRACTOR may be required to swab the 
well screen with a single-swab tool attached to a wireline until the total amount of gravel 
added is acceptable to the HYDROGEOLOGIST. 

G. All ancillary tubing (i.e., gravel and sounding tubes) shall be continuously flushed with 
fresh potable water throughout the gravel envelope installation process. 

H. The CONTRACTOR shall ensure that fluid circulation within the borehole is continuous 
from the time of conditioning of the drilling fluids until the time that installation of the 
gravel envelope is completed. 
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14.09 Installation of Transition Sand 

A. Prior to installation of the transition sand, the CONTRACTOR shall consolidate the 
gravel envelope by swabbing the well screen using an approved single-swab tool attached 
to a wireline.  Consolidation shall continue for a minimum of one hour or until there is no 
further measurable settling of the gravel envelope. 

B. A transition sand, as specified herein, shall be placed on top of the consolidated gravel 
envelope via tremie pipe. 

C. The transition sand shall be allowed to settle for a period of one hour before proceeding 
with installation of the annular cement seal. 

 
END OF SECTION 
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SECTION 15 ANNULAR SEAL 

PART 1 - GENERAL 

15.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for installation of the annular cement seal above the gravel envelope and within the annular 
space between the outer surface of the upper well casing and the borehole wall, including 
a 24-hour period of inactivity to allow for proper curing of the cement. 

15.02 Measurement and Payment 

A. Payment will be based on the nearest number of linear vertical feet of annular cement seal 
successfully installed as specified herein. 

PART 2 - MATERIALS 

15.03 Sand-Cement Grout 

A. The annular seal mix be a 10.3-sack grout mix consisting of 968 lbs. of cement conforming 
to ASTM C150 Type II, and 1,936 lbs. of washed sand (i.e., 2 parts sand to 1 part cement 
by weight) to create a volume of one (1) cubic yard of material.  No other cement mix will 
be accepted without prior approval by all applicable regulatory agencies. 

B. Approximately 60 gallons of water per cubic yard shall be added to the mix with a 
maximum of 63 gallons per cubic yard allowed, as necessary to create conditions more 
conducive to pumping.  Care must be taken to avoid segregation of the mix by the addition 
of excessive quantities of water. 

C. All water added to the mix, whether at the plant or on site, shall be clean, potable, and free 
of contamination and/or suspended material. 

D. The weight of the mixture shall be approximately 128-lbs/cu ft.  A maximum of 2% by 
weight of calcium chloride, may be added, upon approval by the HYDROGEOLOGIST, 
to condition the slurry for a fluid mix, and to accelerate setting time. 

E. The grout mixture shall be well mixed, hydrated, and free of clumps, as witnessed by the 
HYDROGEOLOGIST during pumping. 

F. In no case shall more than two hours elapse from the time that water is added to the mix 
at the plant, to the time that the mix is installed in the well, as demonstrated by information 
contained upon the cement delivery tickets.  The HYDROGEOLOGIST may reject 
individual deliveries of grout based upon violation of this requirement. 
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15.04 Cement Pump 

A. The cement pump shall be capable of pumping the specified grout mixture under pressure 
to the specified depth and by the specified means. 

B. A grate shall be placed over the pump hopper through which the grout mixture will be 
pumped.  The purpose of the grate is to prevent gravel and large clumps of grout from 
entering the well during placement. 

C. The cement pump shall be equipped with a pressure gauge to allow monitoring of the 
forces being exerted by the cement pump. 

PART 3 - EXECUTION 

15.05 Submittals 

A. The CONTRACTOR shall provide the manufacturer name, plant location, volume, and 
details regarding the cement mix at least 72 hours prior to installation of the annular seal. 

B. The CONTRACTOR shall submit cement delivery tickets for each load of cement 
materials delivered to the site, including mix details, the date and time of the mix at the 
plant, and time of delivery to the site. 

C. The CONTRACTOR shall collect samples of the cement as it is being pumped, and shall 
place it in the drilling fluid reservoirs or bucket of drilling fluid to simulate downhole 
conditions and to verify that each lift of cement is sufficiently set before proceeding with 
subsequent lifts. 

15.06 Annular Seal 

A. The CONTRACTOR shall provide personnel trained and experienced with the operation 
and application of equipment used to install the annular cement seal. 

B. Following placement of the gravel envelope and transition sand, and upon direction by 
the HYDROGEOLOGIST, the CONTRACTOR shall install the 10.3-sack sand-cement 
grout mixture within the annular space between the borehole wall and well casing from 
the top of the gravel envelop and transition sand, as specified herein. 

C. The grout mixture shall be pumped under pressure through the same tremie pipe utilized 
for installation of the gravel envelope and transition sand.  The tremie pipe shall initially 
be placed within five (5) feet of the top of the transition sand and then slowly withdrawn 
as the grout mixture is pumped.  Other than the first five (5) feet of grout pumped, the 
end of the tremie pipe shall remain submerged within the grout at all times. 
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D. The CONTRACTOR shall contain and properly dispose of fluids displaced from the well 
during installation of the annular seal. 

E. The well shall remain completely undisturbed for a period of 24 hours following 
installation of the annular seal in order to allow the grout to adequately cure.  No standby 
time or additional payment will be made to the CONTRACTOR during this minimum 
24-hour period.  The well casing shall be adequately secured during this period. 

F. The CONTRACTOR shall be aware of and protect against hydrostatic forces acting on 
the well casing during installation of the annular seal, and if necessary, conduct the grouting 
operation in staged lifts, allowing sufficient time following installation of each interval for 
the grout mixture to settle and adequately cure.  In the event of casing collapse, the 
CONTRACTOR shall take whatever steps are necessary to reopen the well and place the 
seal as specified.  Remedial action shall be conducted at the CONTRACTOR’s expense. 

G. The height of each grouting lift and minimum time between lifts shall be determined by 
the CONTRACTOR through consultation with the casing manufacturer and shall be 
subject to approval by the HYDROGEOLOGIST.  However, in no case should any single 
lift be greater than 212 feet for this well, assuming a safety factor of 150%. 

H. The CONTRACTOR shall keep a record of the volume of grout installed within the well. 
The volume added shall not be less than the calculated volume of the annular space. 

I. The CONTRACTOR shall take whatever precautions are necessary to prevent casing 
collapse during placement of the cement seal.  

 
END OF SECTION 
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SECTION 16 INITIAL WELL DEVELOPMENT 

PART 1 - GENERAL 

16.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for initial well development by focused intake pumping and swabbing. 

16.02 Measurement and Payment 

A. Payment for initial well development will be based on the unit bid price per hour of initial 
well development completed, with 15-minute intervals being the smallest unit of recorded 
time.  The time measured and recorded shall begin upon initiation of pumping and 
swabbing and stop upon cessation of pumping and swabbing.  No payment will be made 
for installation, removal, or setup of equipment. 

PART 2 - MATERIALS 

16.03 Focused Intake Pumping and Swabbing Tool 

A. The CONTRACTOR shall provide a swab tool that shall consist of two (2) rubber disks 
spaced 10 feet apart at either end of a perforated section of pipe with sufficient open area 
to allow effective pumping to take place.  The diameter of the rubber disks shall be no 
greater than ½-inch smaller than the inside diameter of the well casing and screen. 

B. The swab tool shall be deployed within the well upon pipe within the screened section(s) 
of the well, and shall be designed such that initial development by simultaneous swabbing 
and pumping can occur. 

C. The focused intake pump shall achieve a constant instantaneous minimum pumping rate 
of up to 500 gpm. Flow rates shall be controlled using a variable frequency drive (VFD) 
tailored to meet anticipated pumping dynamics. 

D. The focused intake pump shall be sealed within a pump chamber in-line with the swab 
tool and discharge pipe, and shall be fitted with a check valve above the pump to prevent 
backflow of material into the swab tool upon cessation of pumping. 

E. The CONTRACTOR shall provide aboveground support equipment that shall be of 
sufficient size and strength to allow suspension of the entire focused intake pump, swab, 
and discharge assembly, and allow swabbing to occur over 30-foot sections of well screen 
while simultaneously pumping. 

F. The CONTRACTOR shall provide a generator of sufficient output to drive the pump at 
the desired flow rate and under the anticipated pumping conditions. 
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16.04 Imhoff Cone 

A. The CONTRACTOR shall provide at least two (2) Imhoff cones for use by the 
HYDROGEOLOGIST in determining the character and concentration of entrained 
material generated during initial well development. 

B. The Imhoff cones shall be newly purchase, clean, and in working order. 

C. The Imhoff cones used shall be of a type that have 0.1-mL resolution between the zero 
and 0.5 mL measurement interval. 

16.05 Water Quality Meters 

A. The CONTRACTOR shall provide working water quality meters for measurement of pH, 
electrical conductivity, total dissolved solids, temperature, turbidity, and residual chlorine. 

B. Water quality meters shall be provided with appropriate reagents, as necessary, and be 
properly calibrated immediately prior to use.  All reagents shall be within their indicated 
expiration dates. 

C. Water quality meters shall be of sufficient accuracy and precision to meet all applicable 
requirements for field monitoring of discharged waste water. 

D. The CONTRACTOR shall provide personnel that are competent and properly educated 
as to the calibration and operation of the water quality meters. 

PART 3 - EXECUTION 

16.06 Submittals 

A. The CONTRACTOR shall provide the HYDROGEOLOGIST with a shop drawing 
detailing the dimensions of and materials used to construct the focused intake pump and 
swab tool at least 72 hours prior to the onset of initial well development. 

B. The CONTRACTOR shall submit initial development data to the 
HYDROGEOLOGIST at the end of each working day, or upon request. 

16.07 Focused Intake Pumping and Swabbing 

A. Initial development of the well shall begin with removal of material from the bottom of 
the well within 48 hours of installation of the annular seal.  The purpose of this task is to 
facilitate removal of gravel, sand, and heavy drilling fluids from the bottom of the well 
before beginning swabbing of the well screen. 

B. Cleaning of the well sump shall continue until there are no further foreign materials 
removed from the well sump or in no case less than a period of four (4) hours. 
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C. Following cleaning of the well sump, the CONTRACTOR shall begin swabbing and 
pumping of the well screen interval(s).  This process shall begin at the bottom of the 
lowermost well screen interval and work in the upwards direction in 10-foot intervals 
across the entire length of well screen(s). 

D. The swabbing tool shall be moved vigorously across each 10-foot interval of screen, while 
simultaneously pumping at rates of up to 500 gpm, until the gravel envelope is thoroughly 
consolidated and as free of suspended and settleable solids as is considered practical. 

E. A continuous stream of clean, potable water shall be added to each gravel feed tube during 
initial development.  Additional gravel shall be added to the gravel tubes as necessary 
during well development. 

F. The time allotted for focused intake pumping and swabbing each interval of well screen 
shall be directed by the HYDROGEOLOGIST. 

G. Upon completion of initial well development, the CONTRACTOR shall tag the bottom 
of the well.  As necessary, and at the discretion of the HYDROGEOLOGIST, the 
CONTRACTOR shall repeat cleaning of the well sump to remove any sediment generated 
during initial development prior to beginning final development by pumping and surging. 

16.08 Record Keeping 

A. The CONTRACTOR shall measure and record the following parameters during initial 
well development at 20-minute intervals or as directed by the HYDROGEOLOGIST. 

(1) Day and date. 

(2) Interval swabbed, measured to the nearest foot. 

(3) Beginning and end time of swabbing, to the nearest minute. 

(4) Approximate pumping flow rate, to the nearest 20 gpm. 

(5) Amount of entrained material within the pumped fluids at the beginning and end of 
each 20-minute swabbing interval, to the nearest 0.1 ml/L. 

(6) Observations of any unusual conditions within the pumped fluids. 

B. The CONTRACTOR shall measure and record any changes to the depth of the gravel 
envelope as measured within the gravel tubes at the beginning and end of each work day.   

 
END OF SECTION 
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SECTION 17 TEST PUMP INSTALLATION 

PART 1 - GENERAL 

17.01 Description 

A. This bid item shall include furnishing, installation, and removal of a vertical turbine test 
pump, motor, discharge head and piping, and any other materials necessary to complete 
final well development and aquifer testing as specified herein. 

17.02 Measurement and Payment 

A. Payment for fully and completely providing for test pump installation and removal will be 
based on the lump sum unit price set forth within the bid schedule. 

B. No more than 70% of this bid item will be furnishing, transporting, and setting up the test 
pump, motor, discharge head and piping, and other equipment. 

C. The remaining 30% of this bid item will be paid following demobilization of the test pump, 
motor, discharge head and piping, and other equipment from the site. 

PART 2 - MATERIALS 

17.03 Vertical Turbine Test Pump and Motor 

A. The vertical turbine test pumps shall be set at a depth of 400 feet bgs (Well No. 7) and 
900 feet bgs (Well No. 8).  The CONTRACTOR shall coordinate with the 
HYDROGEOLOGIST regarding the depth of the test pump intake setting at least three 
(3) days prior to test pump installation. 

B. When set within the well screen, the pump intake shall be fitted with a minimum 30-foot 
section of perforated suction pipe to reduce high-velocity flow through the well screen. 

C. The vertical turbine test pump and motor shall have a minimum production capacity of 
3,500 gpm from a depth of approximately 380 feet bgs (Well No. 7), and 880 feet bgs 
(Well No. 8), not including frictional head losses imparted by the temporary conveyance 
pipeline.  The CONTRACTOR shall recognize that these values may vary and should 
accommodate contingencies of up to 10% variability in pumping rate, pump setting, and 
head requirements. 

D. The prime mover shall be variable speed.   

17.04 Flowmeter 

A. The CONTRACTOR shall include a mechanical flowmeter, valves, and/or other 
approved devices necessary to accurately measure and control the rate of discharge. 
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B. The flowmeter shall include a totalizer.  Acceptable measurement units for volume 
discharged shall include gallons, acre-feet, or cubic feet.  The flowmeter shall include 
instantaneous discharge rate readings in gallons per minute. 

C. The HYDROGEOLOGIST may require verification of instantaneous flow rate through 
independent measurement of flow by means other than the flowmeter.  This may include 
discharge into a receptacle of known volume over a specific period of time. 

17.05 Rossum Centrifugal Sand Tester 

A. The CONTRACTOR shall install a Rossum centrifugal sand tester on the discharge line 
such that entrained sand concentrations can be measured during final well development 
and aquifer testing.  The CONTRACTOR shall consult with the manufacturer of the 
Rossum sand tester to determine an acceptable location and configuration. 

17.06 Sample Port 

A. The CONTRACTOR shall furnish and install a stainless steel sample port on the discharge 
line suitable for connecting 3/8-inch HDPE tubing. 

B. The sample port shall be designed and constructed such that laminar flow can be achieved 
and such that the flow rate can be readily adjusted. 

C. The sample port shall be located upstream of the flowmeter. 

D. The sampling port shall be located upstream of the Rossum centrifugal sand tester, flow 
control valving, and mechanical flowmeter.  The use of Teflon sealing materials shall not 
be allowed at any point upstream of the sampling port. 

PART 3 - EXECUTION 

17.07 Submittals 

A. The CONTRACTOR shall submit the proposed test pump curve, depth of pump intake, 
and minimum and maximum capacity of the test pump and motor to the 
HYDROGEOLOGIST at least 72 hours prior to installation of the test pump. 

B. The CONTRACTOR shall submit a map showing the proposed route of the temporary 
conveyance pipeline, and all BMPs and energy dissipation measures to be used during final 
development and testing.  The map shall be submitted to the HYDROGEOLOGIST at 
least 72 hours prior to installation of the test pump. 

C. The CONTRACTOR shall demonstrate that the flowmeter device used on the discharge 
piping has been calibrated within the past twelve months by submitting a calibration 
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certificate to the HYDROGEOLOGIST within 72 hours of beginning final well 
development. 

D. The CONTRACTOR shall submit a shop drawing detailing the dimensions and 
specifications of the water quality sampling port to the HYDROGEOLOGIST within 
72 hours of beginning final well development. 

E. The CONTRACTOR shall submit a shop drawing detailing the proposed location and 
position of the Rossum centrifugal sand tester upon the discharge assembly to the 
HYDROGEOLOGIST within 72 hours of beginning final well development. 

  
END OF SECTION 
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SECTION 18 FINAL WELL DEVELOPMENT 

PART 1 - GENERAL 

18.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for final well development by pumping and surging. 

18.02 Measurement and Payment 

A. Payment for final well development will be based on the unit bid price per hour of 
development completed, with 15-minute intervals being the smallest unit of recorded time.  
The time measured and recorded shall begin upon initiation of pumping and stop upon 
cessation of pumping, and shall include all time spent surging the well. 

PART 2 - MATERIALS 

18.03 Test Pump, Motor, and Accessory Equipment 

A. The test pump, motor, discharge head and piping, and other accessory equipment 
necessary for final development shall adhere to the requirements of Section 17 – Test 
Pump Installation. 

18.04 Electric Water Level Sounder 

A. The CONTRACTOR shall provide an electric water level sounder for use during zone 
testing that is capable of water level measurements to the nearest 0.1 foot. 

B. The water level sounder shall be one continuous section of wire and shall not have been 
previously spliced, cut, or otherwise modified. 

C. The CONTRACTOR shall demonstrate the accuracy of the water level sounder upon 
request by the HYDROGEOLOGIST. 

18.05 Water Quality Meters 

A. The CONTRACTOR shall provide working water quality meters for measurement of pH, 
electrical conductivity, total dissolved solids, temperature, turbidity, and residual chlorine. 

B. Water quality meters shall be provided with appropriate reagents, as necessary, and be 
properly calibrated immediately prior to use.  All reagents shall be within their indicated 
expiration dates.  The CONTRACTOR shall demonstrate acceptable meter calibration 
upon request by the HYDROGEOLOGIST. 
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C. Water quality meters shall be of sufficient accuracy and precision to meet all applicable 
requirements for field monitoring of discharged waste water. 

D. The CONTRACTOR shall provide personnel that are competent and properly educated 
as to the calibration and operation of the water quality meters. 

PART 3 - EXECUTION 

18.06 Record Keeping 

A. The CONTRACTOR shall measure and record the following parameters at the beginning 
of each day of development and prior to pumping. 

(1) Day and date. 

(2) Time of readings, measured to the nearest minute. 

(3) Beginning reading on the flowmeter totalizer reading. 

(4) Static water level, measured to the nearest 0.01 foot. 

B. The CONTRACTOR shall measure and record the following parameters during final well 
development at 5-minute intervals or as directed by the HYDROGEOLOGIST. 

(1) Time of readings, measured to the nearest minute. 

(2) Instantaneous flow rate, to the nearest 10 gpm. 

(3) Flowmeter totalizer reading, measured to the smallest possible unit. 

(4) Pumping water level, measured to the nearest 0.01 foot. 

(5) Number of surges. 

(6) Sand production at intervals of 5 and 20 minutes during each pumping cycle, to the 
nearest 0.01 milliliter (ml). 

(7) Turbidity, measured to the nearest NTU. 

(8) Observations of any unusual conditions within the discharge. 

C. The CONTRACTOR shall measure and record any changes to the depth of the gravel 
envelope as measured within the gravel tubes at the beginning and end of each work day. 

18.07 Pumping and Surging 

A. Final development by pumping and surging shall begin within five (5) days of cessation of 
initial development by swabbing and airlifting. 
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B. The initial stages of final development pumping shall begin at approximately 25% of the 
anticipated design capacity, and shall gradually increase to 150% of the anticipated design 
capacity with no surging, unless otherwise directed by the HYDROGEOLOGIST. 

C. The pump shall be periodically stopped at the direction of the HYDROGEOLOGIST to 
allow water within the pump column to surge back through the pump and into the well. 

D. This cycle of pumping and surging shall continue, becoming increasingly aggressive, until 
the HYDROGEOLOGIST has determined the following conditions to be met. 

(1) The discharged water is clear and free of sand, silt, and drilling fluid additives. 

(2) There is no significant increase in specific capacity. 

(3) Sand production during the first 20 minutes of pumping at the anticipated design 
rate does not exceed 5 mg/L. 

(4) Sand production following 20 minutes of pumping at the anticipated design rate does 
not exceed trace amounts. 

(5) There is no further settlement of the gravel envelope within the gravel fill tubes. 

(6) Field water quality parameters are stable to within 5% of prior readings. 

E. A continuous stream of clean, potable water shall be added to each gravel feed tube during 
final development.  The CONTRACTOR shall add additional gravel to the gravel tubes 
as necessary during well development. 

 
END OF SECTION 
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SECTION 19 AQUIFER TESTING 

PART 1 - GENERAL 

19.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for aquifer testing.  This bid item shall include the following: 

(1) Aquifer testing, including: 

a. Step drawdown test. 

b. Constant rate drawdown test. 

c. Recovery test. 

(2) Flowmeter spinner survey. 

(3) Laboratory services. 

19.02 Measurement and Payment 

A. Payment for fully and completely conducting aquifer testing as specified herein shall be as 
follows: 

(1) Payment for Aquifer Testing – Payment will be based on the unit bid price per hour 
of aquifer testing completed to the nearest 15-minute interval.  The time measured 
and recorded shall begin upon initiation of pumping and stop upon cessation of 
pumping, with the exception of recovery testing. 

(2) Payment for Provision of a Flowmeter Spinner Survey  – Payment will be based on 
the lump sum unit price set forth within the bid schedule for provision of a flowmeter 
spinner survey during the constant rate drawdown test. 

(3) Payment for Provision of Laboratory Analysis of Groundwater Samples – Payment 
will be based on the lump sum unit price set forth within the bid schedule for 
provision of laboratory analytical services for groundwater quality samples collected 
during the constant rate drawdown test. 

PART 2 - MATERIALS 

19.03 Equipment 

A. The CONTRACTOR shall provide equipment and materials as specified in Section 17 – 
Test Pump Installation and Section 18 – Final Well Development. 
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PART 3 - EXECUTION 

19.04 Submittals 

A. The CONTRACTOR shall submit six (6) copies of the flowmeter spinner survey log to 
the HYDROGEOLOGIST immediately following completion of the survey, including 
electronic copies in ASCII (i.e., LAS) and portable document (i.e., PDF) formats.  The 
CONTRACTOR shall submit six (6) copies of the flowmeter spinner survey interpretation 
package to the HYDROGEOLOGIST within 10 business days following completion of 
the survey, including electronic copies in LAS and PDF formats. 

B. The CONTRACTOR shall submit the name and qualifications of the firm proposed to 
conduct the flowmeter survey to the HYDROGEOLOGIST a minimum of 72 hours 
prior to performance of the survey. 

19.05 General Requirements 

A. The CONTRACTOR shall begin aquifer testing within 72 hours of the completion of 
final well development and at the direction of the HYDROGEOLOGIST, but in no case 
sooner than 24 hours following cessation of final well development. 

B. Any significant interruption in pumping during testing due to failure of the 
CONTRACTOR’s equipment or any other factor within the CONTRACTOR’s control 
shall result in determination of a failed test. 

C. The CONTRACTOR shall control the instantaneous pumping rate during testing to 
within 5% of the target flow rate specified by the HYDROGEOLOGIST.  Failure to meet 
this requirement may result in determination of a failed test. 

D. No payment will be made to the CONTRACTOR for a failed test and the test shall be 
repeated at the CONTRACTOR’s expense.  The HYDROGEOLOGIST will determine 
the parameters of a failed test. 

19.06 Record Keeping 

A. The CONTRACTOR shall measure and record the following parameters at the beginning 
of the day prior to beginning aquifer testing. 

(1) Day and date. 

(2) Time of readings, measured to the nearest minute. 

(3) Beginning reading on the flowmeter totalizer reading. 

(4) Static water level measured every five (5) minutes for 30 minutes immediately prior 
to beginning each aquifer test, measured to the nearest 0.01 foot. 
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B. The CONTRACTOR shall measure and record the following parameters during aquifer 
testing, or as otherwise directed by the HYDROGEOLOGIST. 

(1) Time of readings, measured to the nearest minute. 

(2) Instantaneous flow rate, to the nearest 10 gpm. 

(3) Flowmeter totalizer reading, measured to the smallest possible unit. 

(4) Pumping water level, measured to the nearest 0.01 foot. 

(5) Drawdown, measured to the nearest 0.01 foot. 

(6) Specific capacity, measured to the nearest 0.1 gpm/foot. 

(7) Sand production, measured to the nearest 0.01 ml. 

(8) Turbidity, measured to the nearest NTU. 

(9) Observations of any unusual conditions within the discharge. 

(10) The time and nature of any adjustments to flow rate, unplanned interruptions in 
pumping, and any other conditions that may affect the outcome of the testing.  

19.07 Measurement Schedule 

A. The CONTRACTOR shall measure and record all aquifer test parameters, as specified 
herein, according to the following measurement schedule. 

 
Elapsed Time Since Pumping 

Started or Stopped 
Time Interval 

between Measurements 
[minutes]  [minutes] 

0 – 10  2 
10 – 30 5 
30 – 60  10 
60 – 120  15 
120 – 720 30 

>720 60 

19.08 Step Drawdown Test 

A. The step drawdown test will consist of pumping at four (4) discrete pumping rates, each 
of two (2) hours in duration, suitable to determine specific capacity and well efficiency 
relationships.  The total duration of the test shall be not greater than 8 hours unless 
otherwise directed by the HYDROGEOLOGIST. 

B. The range of discharge rates is anticipated to occur within the maximum required flow 
rate of the test pump and motor. 
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C. The HYDROGEOLOGIST will determine the instantaneous flow rates to be used during 
testing and will provide them to the CONTRACTOR within 24 hours of testing. 

19.09 Constant Rate Drawdown Test 

A. The CONTRACTOR shall allow up to 48 hours of recovery from the step drawdown test 
before conducting the constant rate test. 

B. The constant rate drawdown test will consist of a pumping the well at a constant rate for 
a period of 24 hours. 

C. The discharge rate is anticipated to occur within the maximum required flow rate of the 
test pump and motor. 

D. The HYDROGEOLOGIST will determine the instantaneous flow rate to be used during 
testing and will provide it to the CONTRACTOR within 24 hours of testing. 

19.10 Recovery Test 

A. Upon completion of constant rate testing, the CONTRACTOR shall measure and record 
recovering water levels for a period of four (4) hours or as otherwise directed by the 
HYDROGEOLOGIST. 

19.11 Water Quality Sampling 

A. The CONTRACTOR will accommodate water quality sampling of the well toward the 
latter one quarter of the constant rate pumping test. 

B. The HYDROGEOLOGIST, at his discretion, will collect water quality samples from the 
sampling port and submit the samples to the State-certified analytical laboratory identified 
herein for those constituents listed in Table 2.   

C. The CONTRACTOR will be responsible for all laboratory fees associated with water 
quality sampling from the completed well (see Table 2). 

19.12 Flowmeter Spinner Survey 

A. The CONTRACTOR will accommodate a flowmeter spinner survey during the latter one 
quarter of the constant rate pumping test and following collection of water quality samples.  
The CONTRACTOR shall be required to provide whatever assistance or 
accommodations that may be necessary to conduct the flowmeter survey, including, but 
not limited to, installation of temporary access tubing with the test pump. 

B. The spinner survey shall consist of at least three dynamic tests conducted throughout the 
screened portions of the well at differing line speeds (in feet per second), unless otherwise 
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approved by the HYDROGEOLOGIST.  The record for each test shall indicate either 
meter speed or percentage of total meter speed with depth.   

C. There shall be no additional payment to the CONTRACTOR for extended aquifer testing 
time due to delays imparted by the firm conducting the flowmeter survey. 

19.13 Well Bailing 

A. Upon completion of aquifer testing, the CONTRACTOR shall tag the bottom of the well.  
As necessary, and at the discretion of the HYDROGEOLOGIST, the CONTRACTOR 
shall bail the well sump to remove any sediment generated during aquifer testing. 

 
END OF SECTION 
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SECTION 20 PLUMBNESS AND ALIGNMENT TESTING 

PART 1 - GENERAL 

20.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
to provide plumbness and alignment testing of the well. 

20.02 Measurement and Payment 

A. Payment for fully and completely conducting plumbness and alignment testing as specified 
herein will be based on the lump sum unit price set forth within the bid schedule. 

PART 2 - MATERIALS 

20.03 Gyroscopic Survey Tool 

A. The survey tool shall consist of a digital gyroscopic deviation device that accurately 
measures inclination, azimuth, true vertical depth, departures, and plane of closure. 

B. The survey tool shall be tightly and properly centered within the well casing through use 
of centralizers placed at both ends of the tool. 

20.04 Alignment Tool 

A. The alignment tool shall consist of a rigid 12-inch diameter spindle fitted with three (3) 
rings at the top, center, and bottom of the spindle.  The rings shall be 12 inches tall, and 
made of a rigid material that will not scratch or otherwise harm the interior of the well.  
The outside diameter of the dummy shall be ½-inch smaller than the smallest inside 
diameter of the well casing and screen being tested.   

PART 3 - EXECUTION 

20.05 Submittals 

A. The CONTRACTOR shall submit six (6) copies of the gyroscopic alignment survey log 
to the HYDROGEOLOGIST immediately following completion of the survey, including 
electronic copies in LAS and PDF formats. 

B. The CONTRACTOR shall submit the name and qualifications of the firm proposed to 
conduct the gyroscopic alignment survey to the HYDROGEOLOGIST a minimum of 
72 hours prior to performance of the survey. 
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C. The CONTRACTOR shall submit a shop drawing detailing the alignment tool, including 
the dimensions, configuration, and materials to be used for construction. 

20.06 Plumbness Testing 

A. The gyroscopic alignment tool shall survey the well from ground surface to total depth in 
both the upwards and downwards direction.  Survey measurements shall include the 
following. 

(1) Measurement depth. 

(2) Inclination. 

(3) Azimuth. 

(4) True vertical depth. 

(5) Departure. 

(6) Plane of departure. 

(7) Closure distance. 

(8) Closure direction. 

B. The well shall be sufficiently straight and plumb such that the horizontal deviation of the 
well from vertical shall not exceed 0.0067 times the smallest inside diameter of the well 
casing per foot of depth for the entire length of the well casing and screen in accordance 
with AWWA A100-20, Section 4.7.9.2. 

20.07 Alignment Testing 

A. The maximum permissible misalignment is one that will allow the alignment tool, 
constructed per AWWA A100-20, Section 4.7.9.3, to pass freely from the ground surface 
to the lowest anticipated depth of the permanent pump as indicated by the 
HYDROGEOLOGIST. 

B. The alternate-alignment tolerance method as described in AWWA A100-20 Section 4.7.9.4 
may also be considered as verification as to the alignment condition of the well.  This 
method states that the well shall be sufficiently aligned such that the maximum allowable 
horizontal distance between the actual well centerline and a straight line representing the 
proposed pump centerline shall not exceed one-half of the difference between the inside 
diameter of the casing in that part of the well being tested and the desired maximum 
outside diameter of the proposed pump to be installed. 

  
END OF SECTION  
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SECTION 21 VIDEO SURVEY 

PART 1 - GENERAL 

21.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
to complete a downhole video survey of the post-construction condition of the well. 

21.02 Measurement and Payment 

A. Payment for the downhole video camera survey as specified herein will be based on the 
lump sum unit price set forth within the bid schedule. 

PART 2 - MATERIALS 

21.03 Video Camera Survey Tool 

A. The video survey tool shall produce a closed-circuit color image and shall be equipped 
with both downhole and side-scan cameras capable of independent focus. 

B. Real-time monitoring equipment shall be utilized that records a superimposed image of 
the camera depth upon the video image. 

PART 3 - EXECUTION 

21.04 Submittals 

A. The CONTRACTOR shall submit the name and qualifications of the firm proposed to 
conduct the video survey to the HYDROGEOLOGIST a minimum of 72 hours prior to 
performance of the survey. 

B. The CONTRACTOR shall provide the HYDROGEOLOGIST with three (3) copies of 
the video survey on DVD, three (3) printed copies of the video survey summary report, 
and a PDF of the video survey report. 

21.05 Downhole Video Survey 

A. The CONTRACTOR shall introduce clean potable water into the well for a period of 
24 hours prior to conducting the video survey as a means of improving downhole visibility. 

B. The downhole video survey shall be conducted throughout the entire length of the well 
casing and screen at the direction of the HYDROGEOLOGIST. 

C. At a minimum, the video survey shall record the depth of water within the well, the 
presence of and thickness of any oil on the water surface, each casing connection, 
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sounding and/or camera port locations, the depths of the top and bottom of well screen 
intervals, and the presence and character of sediment and/or debris within the well sump. 

D. Poor visibility that obscures an effective survey of the well shall be ground for repeating 
the survey at the CONTRACTOR’s expense. 

 
END OF SECTION 
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SECTION 22 WELL DISINFECTION 

PART 1 - GENERAL 

22.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
to complete well disinfection. 

22.02 Measurement and Payment 

A. Payment for well disinfection as specified herein will be based on the lump sum unit price 
set forth within the bid schedule. 

PART 2 - MATERIALS 

22.03 Sodium Hypochlorite 

A. The disinfectant used shall consist of newly purchased 12.5% liquid sodium hypochlorite 
solution in compliance with NSF/ANSI Standard 60 certification.  The use of granular 
and/or calcium-based disinfection materials will not be permitted. 

B. The sodium hypochlorite solution shall be delivered in sealed containers from the original 
manufacturer, and bearing the original manufacturer’s product labelling indicating the 
percentage of available free chlorine. 

22.04 Chlorine Enhancer 

A. The hydrochloric acid used for chlorine enhancement shall be newly purchased, contain 
no additives, and shall be NSF Standard 60 certified. 

B. The chlorine enhancer shall consist of Nu-Well 410 manufactured by Johnson Screens, 
shall be newly purchased, delivered in sealed containers bearing the original manufacturer’s 
product labeling, and in compliance with NSF/ANSI Standard 60 certification. 

22.05 Water Quality Meters 

A. The CONTRACTOR shall provide working water quality meters for precise and accurate 
measurement of pH and available chlorine. 

B. Water quality meters shall be provided with appropriate reagents, as necessary, and be 
properly calibrated immediately prior to use.  All reagents shall be within their indicated 
expiration dates. 

C. The CONTRACTOR shall provide personnel that are competent and properly educated 
as to the calibration and operation of the water quality meters. 
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PART 3 - EXECUTION 

22.06 Submittals 

A. The CONTRACTOR shall provide the HYDROGEOLOGIST with a proposed plan for 
well disinfection at least 72 hours prior to conducting the work.  The plan should provide 
details regarding chemical type, volume, storage, and procedures for mixing, application, 
and distribution within the well. 

22.07 Disinfection 

A. Prior to well disinfection the CONTRACTOR shall remove sediment and debris from the 
bottom of the well and any oil that may be present on the water surface. 

B. The CONTRACTOR shall begin the disinfection process by adjusting the pH of the water 
in the well to approximately 5.5 to 6.0 pH units using Nu-Well 410, or approved equal.  
The purpose of this chemical is to control pH and enhance the effectiveness of the 
chlorine disinfectant. 

C. Liquid sodium hypochlorite shall be diluted and mixed with potable water at the surface 
and injected into the well via tremie pipe to provide a minimum concentration of 100 ppm 
of available chlorine within the well. 

D. Under no circumstances shall the CONTRACTOR add hypochlorite solution to water 
adjusted to a pH of less than 5.0 units as hazardous chlorine gas may be produced. 

E. Under no circumstances shall chemical solutions be added to the well by pouring from the 
ground surface and/or through ancillary tubing. 

F. The CONTRACTOR shall distribute the disinfecting solution throughout the entire 
length of the well using an appropriate downhole mixing procedure such as wireline 
swabbing or movement of a large-diameter bailer or nylon brush throughout the entire 
length of the wetted portion of the well. 

G. The CONTRACTOR shall demonstrate that the required 5.5 to 6.0 pH units has been 
achieved by testing a sample of well water at the surface. 

H. The CONTRACTOR shall demonstrate that the required 100 ppm available chlorine 
concentration has been achieved by testing a sample of well water at the surface. 

 
END OF SECTION 
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SECTION 23 COMPLETION OF WELLHEAD 

PART 1 - GENERAL 

23.01 Description 

A. This bid item shall include the provision of all labor, equipment, and materials necessary 
for completion of the wellhead as specified herein. 

23.02 Measurement and Payment 

A. Payment for fully and completely conducting well head completion at the lump sum unit 
price set forth within the bid schedule. 

PART 2 - MATERIALS 

23.03 Well Cover 

A. During the execution of the work and when there is no work being performed within the 
well, the CONTRACTOR shall provide a temporary lockable cover to secure the wellhead 
from tampering, introduction of foreign objects, and for safety purposes. 

B. The CONTRACTOR shall furnish a steel plate of like physical and chemical properties as 
to that of the well casing with which to secure the well at the completion of the project. 

23.04 Ancillary Tubing 

A. The CONTRACTOR shall furnish steel plates of like physical and chemical properties as 
to that of the well casing with which to secure the ancillary tubing at the completion of 
the project. 

PART 3 - EXECUTION 

23.05 Wellhead Completion 

A. Upon completion of work the CONTRACTOR shall finish the wellhead at a height of 
2 feet ags and shall weld a circular piece of like steel to the top of the well casing with a 
solid and continuous bead around the entire circumference. 

B. Upon completion of work the CONTRACTOR shall finish each ancillary tube at a height 
of 1 feet ags and shall weld a circular piece of like steel to the top of each tube with a solid 
and continuous bead around the entire circumference. 

 
END OF SECTION 
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RIVERSIDE COUNTY, CA

PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

DRAWING INDEX
1    TITLE SHEET / GENERAL PROJECT LOCATION
2    DETAILED PROJECT LOCATION - WELL NO. 7
3    DETAILED PROJECT LOCATION - WELL NO. 8
4    CONCEPTUAL WELL DESIGN PROFILE - WELL NO. 7
5    CONCEPTUAL WELL DESIGN PROFILE - WELL NO. 8
6    CONSTRUCTION WATER SOURCE AND DISCHARGE CONVEYANCE - WELL NO. 7
7    CONSTRUCTION WATER SOURCE AND DISCHARGE CONVEYANCE - WELL NO. 8
8    DESIGN DETAILS - WELL NOS. 7 AND 8
9    SURFACE ORIENTATION OF ANCILLARY TUBING - WELL NOS. 7 AND 8

GENERAL PROJECT LOCATION
SITE ADDRESS:

WELL LOCATION:

APN:

MBMI, Riverside County, CA

T:
R:
S:

02S
01E
35

Well 7: 531-140-017

T:
R:
S:

03S
01E
01

Well 8: 532-080-007

Well 7: Well 8:
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RIVERSIDE COUNTY, CA

PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

DETAILED PROJECT LOCATION - WELL NO. 7
SITE ADDRESS:

WELL LOCATION:

APN:

MBMI, Riverside County, CA

T:
R:
S:

02S
01E
35

Well 7: 531-140-017

T:
R:
S:

03S
01E
01

Well 8: 532-080-007

Well 7: Well 8:

Garcia Rd

40'x8'

40'x8'

Mud Tanks
Air

Compressor

20'x8'

Pipe Trailer

40'x8'
Drill Rig

45'x10'

Dog House

30'x10'

Cuttings

24-foot Sound Walls

!> Proposed Well Location - Well No. 7
$1 Water Source (Fire Hydrant)

Existing Water Pipeline (Underground)
Proposed Well Site

0 5025
Feet

¯
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RIVERSIDE COUNTY, CA

PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

DETAILED PROJECT LOCATION - WELL NO. 8
SITE ADDRESS:

WELL LOCATION:

APN:

MBMI, Riverside County, CA

T:
R:
S:

02S
01E
35

Well 7: 531-140-017

T:
R:
S:

03S
01E
01

Well 8: 532-080-007

Well 7: Well 8:

!> Proposed Well Location - Well No. 8
Existing Water Pipeline (Underground)
Proposed Well Site
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950

900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

200
210
220

300

950
960

980

54" Diameter Borehole (0'-50')
Conductor Casing
42" OD x 3/8" Wall

ASTM A139 Grade B Mild Steel
(+0.5'-50')

Sanitary Seal
Sand/Cement Grout (0'-50')

36" Diameter Borehole (50'-220')

Annular Seal
10.3-sack Sand/Cement Grout

(0'-200')

Well Casing
Blank

20" ID x 3/8" Wall
ASTM A606 Type 4 HSLA Steel

(+2'-220')

Fine Sand Transition
(200'-203')

Gravel Fill Pipes (2x)
3" Sch. 40 Mild Steel (+2'-210')

Well Casing
Blank

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

(220'-300')
Sounding Tube

2" Sch. 40 Mild Steel
(+1'-298') (Connection Box 296'-298')

30" Diameter Borehole (220'-980')

Well Screen
Ful Flo Louvered

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

w/0.080" Slot
(300'-950')

Gravel Envelope
Tacna Sand & Gravel

4 x 16
(203'-980')

Well Casing
Blank

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

w/ End Cap
(950'-960')

Total Well Depth (960')

Total Borehole Depth (980')

Top Soil

Rock

GP

GP

GP

GP

GP

GP-GC

GP-GC

GP

SP-SC

GP

GP

Top Soil

Rock

Gravel

Gravel and Boulders

Boulders, Finer Gravel

Gravel, Fine Gravel, and Sand

Gravel, Boulders, and Some Clay

Gravel and Clay

Gravel, Clay, and Boulders

Gravel, Sand, Clay, and Boulders

Sand, Clay, and Gravel

Boulders, Gravel, and Clay

Coarse Gravel

RSN
150100500

RLN
150100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

(Nearby Cobblestone Well)

USCS Field
Classification Design Profile

SCREEN INTERVALS (ft): ___________________

BLANK INTERVALS (ft): ____________________

BOREHOLE DEPTHS (ft): ___________________

BOREHOLE DIAMETERS (in): _______________ *Notes:DRILLING, CONSTRUCTION, DEVELOPMENT,
AND TESTING
MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL
NOS. 7 AND 8
NOVEMBER 2023 APPROVED BY: __________

DRAWN BY: _____________
4 OF 9

DRAWING

54; 36; 30

50; 220; 980

300-950

+2-300; 950-960

K.MAKAR

R.KYLE

CONCEPTUAL WELL DESIGN PROFILE - WELL NO. 7

3016.002
PROJECT NO.



1300

1250

1200

1150

1100

1050

1000

950

900

850

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

50

0

50

200
210
220

800

1270
1280
1300

54" Diameter Borehole (0'-50')
Conductor Casing
42" OD x 3/8" Wall

ASTM A139 Grade B Mild Steel
(+0.5'-50')

Sanitary Seal
Sand/Cement Grout (0'-50')

36" Diameter Borehole (50'-220')
Annular Seal

10.3-sack Sand/Cement Grout
(0'-200')

Well Casing
Blank

20" ID x 3/8" Wall
ASTM A606 Type 4 HSLA Steel

(+2'-220')
Fine Sand Transition (200'-203')

Gravel Fill Pipes (2x)
3" Sch. 40 Mild Steel (+2'-210')

30" Diameter Borehole (220'-980')

Well Casing
Blank

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

(220'-800')

Sounding Tube
2" Sch. 40 Mild Steel

(+1'-798') (Connection Box 796'-798')

Well Screen
Ful Flo Louvered

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

w/0.080" Slot
(800'-1,270')

Gravel Envelope
Tacna Sand & Gravel

4 x 16
(203'-1,300')

Well Casing
Blank

20" ID x 5/16" Wall
ASTM A606 Type 4 HSLA Steel

w/ End Cap
(1,270'-1,280')

Total Well Depth (1,280')
Total Borehole Depth (1,300')

Top Soil

Rock

GP

GP

GP

GP

GP

GP-GC

GP-GC

GP

SP-SC

GP

GP

GP

Unknown

Top Soil

Rock

Gravel

Gravel and Boulders

Boulders, Finer Gravel

Gravel, Fine Gravel, and Sand

Gravel, Boulders, and Some Clay

Gravel and Clay

Gravel, Clay, and Boulders

Gravel, Sand, Clay, and Boulders

Sand, Clay, and Gravel

Boulders, Gravel, and Clay

Coarse Gravel

Gravel and Sand

Unknown

RSN
150100500

RLN
150100500

SP
100500

Spontaneous
Potential

(mV)

Resistivity
RSN / RLN
(Ohm-m)

Lithology
(Well Drillers Report)

(Nearby Cobblestone Well)

USCS Field
Classification Design Profile

SCREEN INTERVALS (ft): ___________________

BLANK INTERVALS (ft): ____________________

BOREHOLE DEPTHS (ft): ___________________

BOREHOLE DIAMETERS (in): _______________ *Notes:DRILLING, CONSTRUCTION, DEVELOPMENT,
AND TESTING
MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL
NOS. 7 AND 8
NOVEMBER 2023 APPROVED BY: __________

DRAWN BY: _____________
5 OF 9

DRAWING

54; 36; 30

50; 220; 1,300

800-1,270

+2-800; 1,270-1,280

K.MAKAR

R.KYLE

CONCEPTUAL WELL DESIGN PROFILE - WELL NO. 8

3016.002
PROJECT NO.
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RIVERSIDE COUNTY, CA

PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

CONSTRUCTION WATER SOURCE AND DISCHARGE CONVEYANCE - WELL NO. 7
SITE ADDRESS:

WELL LOCATION:

APN:

MBMI, Riverside County, CA

T:
R:
S:

02S
01E
35

Well 7: 531-140-017

T:
R:
S:

03S
01E
01

Well 8: 532-080-007

Well 7: Well 8:

Garcia Rd !> Proposed Well Location - Well No. 7
$1 Water Source (Fire Hydrant)

Existing Water Pipeline (Underground)
Temporary Construction Water Conveyance Line
Temporary Discharge Water Conveyance Line
Proposed Well Site

0 10050
Feet

¯

24-foot Sound Walls
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RIVERSIDE COUNTY, CA

PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

CONSTRUCTION WATER SOURCE AND DISCHARGE CONVEYANCE - WELL NO. 8
SITE ADDRESS:

WELL LOCATION:

APN:

MBMI, Riverside County, CA

T:
R:
S:

02S
01E
35

Well 7: 531-140-017

T:
R:
S:

03S
01E
01

Well 8: 532-080-007

Well 7: Well 8:

Water Source to be Installed by Owner
within 75 feet of Desiginated Well Location

!> Proposed Well Location - Well No. 8
Existing Water Pipeline (Underground)
Temporary Discharge Water Conveyance Line
Proposed Well Site
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DESIGN DETAILS - MBMI WELL NOS. 7 AND 8
PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

RIVERSIDE COUNTY, CA

SITE ADDRESS:    MORONGO BAND OF MISSION INDIANS
                                RIVERSIDE COUNTY, CABAZON, CA
                                 
WELL LOCATION:    WELL 7: T:  02S; R:  01E; S:  35
          WELL 8: T:  03S; R:  01E; S:  01
APN:                          WELL 7:  531-140-017
          WELL 8:  532-080-007

PROJECT NO.
3016.002

SIDE VIEW

TOP VIEW

3-5/8-in.

3-5/8-in.

20-in. ID x 5/16-in. wall
Blank Well Casing

2-in. Sch. 40
Sounding Tube

Sounding Tube

SOUNDING TUBE
CONNECTION BOX DETAIL

(NOT TO SCALE)
FUL-FLO LOUVERED

WELL SCREEN DETAIL
(NOT TO SCALE)

2 ft

60 deg.

Blank Well Casing



DRAWING
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SURFACE ORIENTATION OF ANCILLARY TUBING - MBMI WELL NO. 7 AND 8
PLANS FOR

MORONGO BAND OF MISSION INDIANS
DOMESTIC WATER SUPPLY WELL NOS. 7 AND 8

WELL CONSTRUCTION AND TESTING

RIVERSIDE COUNTY, CA

SITE ADDRESS:    MORONGO BAND OF MISSION INDIANS
                                RIVERSIDE COUNTY, CABAZON, CA
                                 
WELL LOCATION:    WELL 7: T:  02S; R:  01E; S:  35
          WELL 8: T:  03S; R:  01E; S:  01
APN:                          WELL 7:  531-140-017
          WELL 8:  532-080-007

PROJECT NO.
3016.002

PLAN VIEW

20-inch ID
ASTM A606 Type 4 HSLA Steel

Well Casing

Maintain 2-inch
Annular Space Around

Accessory Tubing

Planned Direction of
Surface Discharge Piping

3-inch Sch. 40 Mild Steel
Gravel Feed Pipe

2-inch Sch. 40 Mild Steel
Sounding Tube

3-inch Sch. 40 Mild Steel
Gravel Feed Pipe

NOT TO SCALE
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Morongo Band of Mission Indians Table 1

Constituent Units MRL

General Physical Properties

Color color unit 3

Odor odor unit 1

Turbidity NTU 0.02

General Chemical Analyses

Aggressive Index - -

Alkalinity, Total (as CaCO3) mg/L 3

Bicarbonate mg/L 3

Carbonate mg/L 3

Chloride mg/L 1

Fluoride mg/L 0.1

Hydroxide mg/L 3

Langlier Index at Source Temperature - -

MBAS/Surfactants mg/L 0.05

Nitrate (as N) mg/L 0.2

Nitrite (as N) mg/L 0.1

Perchlorate mg/L 0.38

pH pH unit -

Specific Conductance mmhos/cm 1

Sulfate mg/L 0.5

Sulfide, Total mg/L 0.25

Total Filterable Residue / Total Dissolved Solids mg/L 20

Total Hardness mg/L 3

Metals

Aluminum mg/L 50

Arsenic mg/L 2

Boron mg/L 100

Calcium mg/L 1

Chromium, Total mg/L 1

Chromium, Hexavalent mg/L 0.02

Copper mg/L 10

Fluoride mg/L 0.1

Iron mg/L 20

Magnesium mg/L 1

Manganese mg/L 10

Potassium mg/L 1

Silica (Total) mg/L 1

Sodium mg/L 1

Vanadium mg/L 3

Zinc mg/L 10

Required Water Quality Analytical Suite

Morongo Band of Mission Indians Well Nos. 7 and 8

Isolated Aquifer Zone Testing

November 2023 Page 1 of 2



Morongo Band of Mission Indians Table 1

Constituent Units MRL

Required Water Quality Analytical Suite

Morongo Band of Mission Indians Well Nos. 7 and 8

Isolated Aquifer Zone Testing

Volatile and Semi-Volatile Organics

1,4-dioxane (EPA 522) mg/L 0.5

DBCP and EDB (EPA 504.1) mg/L varies

MTBE (EPA 524.2) mg/L 0.5

Volatile Organic Compounds (EPA 524.2) mg/L varies

Additional Analyses

1,2,3-Trichloropropane (1,2,3-TCP) mg/L 0.005

Perfluorooctanesulfonic Acid (PFOS) mg/L 0.0020

Perfluorooctanoic Acid (PFOA) mg/L 0.0020

NTU: nephelometric turbidity units

mg/L: milligrams per liter

mg/L: micrograms per liter

mmhos/cm: micromhos per centimeter

November 2023 Page 2 of 2



PRIMARY CONTAMINANTS REQUIRED FOR TESTING 

INORGANIC CHEMICALS 

Contaminant MCLmg/1 EPA Approved Laboratory Standard Methods (18th Addition of •standard Methods for 
Methods Examination of Water and Wastewater) 

Antlmonv 0.006 200.8. 200.9 3113B, 3120B 
Arsenic 0.01 200.7, 200.8, 200.9 3113B,31148 

Asbestos 7MFL 1 100.1. 100.2 
Barium 2.0 200.7. 200.8 3120B,31110.3113B 
Bervlllum 0.004 200,7, 200.8. 200.9 3120B, 3113B 
Cadmium 0.005 200.7 200.8 200.9 31138 
Co00er 1.3i (A.L.) 200,7, 200.8, 200,9 3113B, 31118, 31208 
Chromium 0.1 200.7, 200.8. 200.9 31138 
Cvanlde 0.2 335.4 4500-CN-C, 4500-CN-G, 4500-CN-E. 4500-CN-F 
Fluoride 4.0 300.0 4110B 4500F-8.0. 4500F-C 
Lead .015l(A.L.) 200.8, 200.9 31138 
Mercurv 0.002 245.1. 245.2, 200.8 31128 
Nickel 0.1 200.7. 200.8. 200.9 3120B 
Nitrate 10(asN) 300.0 353.2 411 OB 4500-N03-F. 4500-N03-0 4500-N03-E 
Nitrite 1 (as Nl 300.0 353.2 4110B. 4500-N03-F. 4500-N03-E. 4500-N02-B 
Selenium 0.05 200.8 200.9 31148 
Thalllum 0.002 200.8 200.9 
Sodium NA 200.7 3111B 

V OLATILE ORGANIC CHEMICALS fVOCs 

Contaminant MCL(mg/I) Common and Trade Names Uses and Occurrences EPA 
APPROVED 
LAB 
METHODS 

Benzene 0.005 Benzol, Benzine, Bensolene, -gasoline constituent 502.2, 524.2 
Carbon Oil, Coal Naphtha, Mineral -chemical intermediate in the synthesis of 
Naphtha, Motor Benzol, Nitration compounds such as styrene 
Benzene, Phene, Phenylhydride, -synthetic rubber, phenol, detergent,
Pyrobenzol nitrobenzene, cyclohexane

-solvent and deoreaser of metals
Carbon 0.005 Tetrachloromethane, CCL4, • production of chlorofluorocarbons 502.2, 
tetrachloride Carbons, Benzinoform, Faciolin, -fumigant 524.2. 551 

Flukoids, Tetraform, Tetrafinol, - solvent in metal cleaning
Tetrasol, Univerm, Vermoestricid - manufacture of paints and plastics

- household cleaning fluid

1 Million fibres per liter:> IO um

2 Action Level

3 Action Level

Table 2

Required Water Quality Analytical Suite
Completed Well Water Quality













 

 

 

 

 

 

 

APPENDIX A 

 

Water Well Driller’s Report – Cobblestone Well 
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