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Overview of Work 

This technical report was prepared in accordance with a cooperative grant agreement between 
the United States Geological Survey (USGS) and the Water Replenishment District of Southern 
California (District or WRD).  The tasks described in this report were completed as required in the 
grant and are associated with the National Groundwater Monitoring Network (NGWMN).  The 
NGWMN  program  is  described  further  in  a  document  entitled  “A  National  Framework  for 
Ground‐Water Monitoring in the United States” dated July 2013 (USGS, 2013).   

Grant agreement details are summarized as follows: 

Project:  Provide Persistent Data Services, Drill New Well, and Perform Well Maintenance 
Grant No:  G19AC00194‐01 
Period:  09/24/19 to 09/23/21 (Period extended to 03/23/22) 

In 1959, WRD was formed by a vote of the people for the purposes of protecting the groundwater 
resources of two adjudicated groundwater basins in southern Los Angeles County: Central Basin 
and West  Coast  Basin  (CBWCB).   WRD  is  also  the  local  entity  responsible  for  gathering  and 
reporting  water  level  data  for  both  groundwater  basins  as  part  of  California’s  Statewide 
Groundwater Elevation Monitoring Program (aka, CASGEM) (WRD, 2011).  WRD’s service area is 
shown below on Figure 1. 

 

Figure 1 – WRD’s Service Area Boundary. 

The USGS made available financial support to state or local water‐resource agencies to join the 
NGWMN.    The  grant  funding was organized  into  five main objectives  including 1)  support  to 
become a new data provider, 2) support persistent data service from existing data providers, 3) 
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filling data gaps, 4) well maintenance, and 5) well drilling.  WRD received grant funding to become 
a data provider on July 3, 2018.   

WRD’s  initial  grant  activities  primarily  focused  on  selecting  representative  groundwater 
monitoring wells for the monitoring network and developing the necessary procedures for staff 
to report water level and water quality data to the NGWMN.  The work associated with these 
tasks was completed under Grant G18AC00087 with a performance period that ended July 2, 
2020 (extended to June 30, 2021).  Grant 1 tasks are described further in the Technical Report 
(WRD, 2021b). 

The USGS issued a second grant to continue providing persistent data services to the NGWMN 
(work proposed under Objective 2).  WRD also receive grant funds to replace eight groundwater 
monitoring  well  vaults  (work  completed  under  Objective  4)  and  install  a  deep  nested 
groundwater monitoring well (work completed under Objective 5).  The results for these tasks 
are described in this Technical Report. 

Existing Groundwater Monitoring Network 

For over 25 years, WRD has been studying the groundwater basin in cooperation with the USGS 
(2003).  Many scientific studies have been completed including the installation of hundreds of 
deep nested groundwater monitoring wells up a depth of approximately 2,900 feet below ground 
surface (ft bgs).  The regional groundwater monitoring program currently consists of a network 
of 335 monitoring wells at 60 locations throughout the District (Figure 2). 

 

Figure 2 – Groundwater Monitoring Network 
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Historically,  groundwater data was obtained  from water  supply wells  that  typically have  long 
screen  intervals  completed  across multiple  aquifers  resulting  in  a  blended  sample making  it 
difficult to evaluate groundwater data from each specific aquifer in the CBWCB.  Therefore, WRD 
and  the  USGS  have  spent  the  past  couple  decades  installing  a  deep  nested  groundwater 
monitoring network to provide a much better dataset as conceptually shown on Figure 3. 

 

Figure 3 – Nested Wells vs. Production Wells for Aquifer Specific Data 

The basin geology and structures are generally described by the Department of Water Resources 
(DWR, 1961).  The USGS also contributed to the basin interpretations through the development 
of a groundwater model for the Los Angeles Coastal Plains Aquifers (2003) and more recently 
using  a  modern  sequence  stratigraphic  approach  (2021).    Groundwater  data  is  summarized 
annually in our Regional Groundwater Monitoring Reports (WRD, 2021a). 

Groundwater Monitoring Network for the NGWMN 

In 2011, WRD conducted a site selection analysis to identify key groundwater monitoring wells 
representative of groundwater  conditions  in both basins  so  long‐term groundwater elevation 
trends  could  be  evaluated  across  California  CASGEM  (WRD,  2011).    Twenty  eight  (28)  key 
groundwater  monitoring  wells  were  selected  to  represent  groundwater  conditions  for  the 
CBWCB.    The Hopkins Method was  used  as  a  guideline  to  select  a  representative  number  of 
groundwater monitoring wells for each basin based the approximate area of each groundwater 
basin  in square miles  (mi2) and the current pumping volume  in acre  feet per year  (AFY).   The 
CASGEM well density criteria are summarized below in Table 1. 
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Table 1 
Well Density Criteria used for CASGEM 

Criteria 
Pumping Area 

(mi2) 
Pumping Amount 

(AFY) 
Well Density 

(Wells per 100 mi2) 

A  100  >10,000  4.0 

B  100  1,000‐10,000  2.0 

C  100  250‐1,000  1.0 

D  100  100‐250  0.7 

Notes: 

‐ Based on Hopkins (1994). 

The number of wells selected are summarized as follows: 

‐ Central Basin has a  total  surface area of  approximately 282 mi2.  In 2011,  the average 
annual  groundwater  production  was  reportedly  around  196,600  AFY.  Therefore,  11 
groundwater monitoring well locations were selected for monitoring under CASGEM.  

‐ West Coast Basin has a total surface area of approximately 147 mi2. In 2011, the average 
annual  groundwater  production  was  reportedly  around  44,700  AFY.  Therefore,  6 
groundwater monitoring well locations were selected for monitoring under CASGEM.   

The  groundwater  monitoring  wells  described  above  provide  sufficient  spatial  distribution  to 
represent seasonal variability and long‐term trends for the CBWCB.  However, 11 additional wells 
were included to account for the large vertical separation and gradient in water levels between 
the  deep  and  shallower  aquifer  systems  present  in  the  CBWCB.    Therefore,  28  groundwater 
monitoring wells are currently being utilized for monitoring under CASGEM. 

In 2018, WRD conducted a second site selection analysis to identify key groundwater monitoring 
wells for the NGWMN.  A smaller subset of groundwater monitoring wells was selected from the 
existing  monitoring  network  currently  used  for  CASGEM.    Seventeen  (17)  groundwater 
monitoring wells were selected to best represent water levels and water quality associated with 
the primary drinking water source in the Upper San Pedro Formation (primarily consisting of the 
Silverado  Aquifer).    WRD  regularly  generates  groundwater  elevation  contour  maps  for  the 
drinking water aquifer and calculate annual storage changes in the CBWCB.  The groundwater 
monitoring well details are summarized below in Table 1 and are shown below on Figure 4. 

Table 1 
Well Construction Details 

#  Subbasin 
State Well 
Number  WRDID  Well Name 

Top of 
Screen  
(ft) 

Bottom of 
Screen  
(ft) 

Reference 
Elevation 

(ft) 

1 
West 
Coast 

04S13W09H010S  100031  Carson1_2  740  760  26.86 

2 
West 
Coast 

03S14W25K009S  101806  Gardena2_3  610  630  29.45 

3 
West 
Coast 

03S14W17G006S  100890  Hawthorne1_4  400  420  88.98 
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Table 1 
Well Construction Details 

#  Subbasin 
State Well 
Number  WRDID  Well Name 

Top of 
Screen  
(ft) 

Bottom of 
Screen  
(ft) 

Reference 
Elevation 

(ft) 

4 
West 
Coast 

02S14W28M005S  100093  Inglewood1_3  430  450  112.82 

5 
West 
Coast 

04S14W04Q002S  100039  Mariner_2  500  540  100.38 

6 
West 
Coast 

04S13W32F003S  100077  Wilmington2_3  540  560  32.30 

7  Central  04S11W05P010S  100871  Cerritos1_2  1000  1020  43.10 

8  Central  03S12W09J003S  100012  Downey1_3  580  600  99.39 

9  Central  02S13W22C001S  100005  HuntingtonPark1_1  890  910  179.44 

10  Central  04S13W01N005S  101742  Long Beach2_3  450  470  44.20 

11  Central  04S12W21M011S  101795  Long Beach6_4  480  500  34.47 

12  Central  02S14W12E005S  102073  LosAngeles3_5  330  350  145.71 

13  Central  02S12W10Q008S  101773  Montebello1_4  370  390  193.11 

14  Central  03S11W17F002S  101815  Norwalk1_2  990  1010  96.18 

15  Central  02S12W26D012S  100067  RioHondo1_4  430  450  146.51 

16  Central  03S11W02K006S  101738  Whittier1_4  450  470  217.35 

17  Central  03S13W08J002S  100017  Willowbrook1_2  500  520  98.87 

Notes: 

‐ Elevations based on The North American Vertical Datum of 1988 (NAVD 88). 

‐ Ft = Feet. 
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Figure 4 – Groundwater Monitoring Well Network for the NGWMN 

WRD continues to provide water levels and water quality data on a regular basis to the NGWMN.  
Additional details are provided in our initial Technical Report (WRD, 2012b). 

Well Vault Repairs 

This section presents a general description of the work involved in removing and replacing the 
well vaults that house multi‐zone groundwater monitoring wells owned and maintained by 
WRD.  These wells typically consist of several separate, individual well casings housed in a steel 
protective vault. These vaults provide security and weather protection for the wells inside.  
Over time, the vaults eventually wear out or become damaged and require replacement.  When 
problem sites are identified, WRD provides upkeep and maintenance of the wells by 
periodically removing the old, damaged, or leaking vaults and replacing them with new ones.  
While the wells were generally constructed in a consistent manner, each site presents unique 
considerations and conditions under which the projects are performed. 

Planning and Preliminary Tasks 
1. A pre‐construction meeting and site reconnaissance was held with subcontractors hired 

by WRD.  The meeting was held to discuss site conditions, identify parties involved, 

discuss project schedule, and develop a tentative plan for replacing the well vaults.  
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2. Permits were obtained (when necessary) to conduct the work.  A brief scope of work 

document was prepared for each permit submittal that generally included information 

regarding contact persons, anticipated schedule, name of the contractor and consultant, 

the site location, a photo of the well vault, a cut‐sheet of the new well vault, a brief 

work description, and typical photos of how the finished well site will look.  Traffic 

control plans were also submitted (if needed). 

3. WRD contracted with a consultant (DMJ Consulting Group) who oversaw the well vault 

repairs on behalf of WRD. Other licensed subcontractors reported directly to and any 

permit fees required to conduct work were also obtained by DMJ. 

4. Finally, DMJ performed state required subsurface utility clearance by notifying 

Underground Service Alert (USA). 

Site Construction Work 

Once equipment and personnel arrive onsite, the existing steel well vault was removed and 
replaced with a new vault.  Existing asphalt pavement was outlined and saw‐cut approximately 
one foot away from the edges of the vault.  Asphalt was then broken up using a bobcat and 
removed.  Depending on how the existing vault was installed, about two feet of underlying soil 
was dug out around the vault.  The old vault was then pulled out either by hand or using a 
bobcat and removed.  Once the old vault had been removed, the new vault was placed into the 
excavation by hand and brought to level with existing grade using pea gravel or sand.  In most 
circumstances, a new concrete pad was formed up surrounding the vault and backfilled with 
new concrete.  Some sites were constructed with pre‐cast concrete vaults that housed the steel 
lids.  At such sites, the pre‐cast vaults were left in place and the new steel replacement vaults 
were installed inside the pre‐cast. 

Once stable and level with existing surface, the new vault was cemented in place with an apron 
of concrete surrounding the vault.  In general, the concrete was dyed black to match existing 
pavement.  All construction debris was removed from the site by the contractor. 

Eight (8) well vaults were repaired by a field services firm under contract with WRD.  The repairs 
were needed to address the following: 

 Lack of Security. 

 Deteriorating Materials. 

 Flooding due to Concrete Bottoms. 

 Ergonomic Safety Concerns  

At each location, upon securing appropriate access permits and establishing traffic control where 
necessary, the existing steel well vault were removed and replaced with a new spring‐hinged and 
lockable vaults (Figure 5). 
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Figure 5 – Well Vault Schematic 

Well vault repairs were conducted at Inglewood #1 (February 17, 2020), Huntington Park #1 (April 
21, 2020), Hawthorne #1 (April 23, 2020), Carson #1 (May 07, 2020), Willowbrook #1 (September 
25, 2020), Wilmington #2  (October 06, 2020), Rio Hondo #1  (June 24, 2021), and Downey #1 
(August 27, 2021).  Photos of each well vault repair are included in Attachment A. 
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Installation of Montebello #2 

WRD completed the installation of a deep nested groundwater monitoring well in March 2021 
(Montebello #2).  The groundwater monitoring well was installed to fill a key data gap in a key 
surface recharge area of the Montebello Forebay.  Five discrete monitoring wells were installed 
to a maximum depth of 780 feet below ground surface (ft bgs).  Baseline groundwater sampling 
results will be included in our next annual groundwater monitoring report scheduled for release 
in March 2022.  A well installation report is included in Attachment B. 

Slug Testing 

Seventeen (17) slug tests were performed at key groundwater monitoring wells included in the 
NGWMN.  Slug testing was performed to gather site‐specific aquifer parameters (i.e., hydraulic 
conductivity) and was conducted in general accordance with a pneumatic method described in 
American Society for Testing and Materials  (ASTM) D7242 (2013) and Butler (1997).   The slug 
testing is described further in a technical memorandum included in Attachment C. 

References  

California Department of Water Resources (DWR), 2010. DWR Groundwater Elevation 
Monitoring Guidelines, December 2010. 

U.S. Geological Survey (USGS), 2003. Principal aquifers: U.S. Geological Survey Map. 
https://water.usgs.gov/ogw/aquifer/USAaquiferMAP11_17.pdf.  2003. 

USGS, 2003.  Geohydrology, Geochemistry, and Ground‐Water Simulation‐Optimization of the 
Central and West Coast Basins, Los Angeles County, California.  Water–Resources 
Investigations Report 03‐4065.  2003. 

USGS, 2012.  Methods of practice and guidelines for using survey‐grade global navigation 
satellite systems (GNSS) to establish vertical datum in the United States Geological 
Survey ‐ Techniques and Methods 11‐D1.  https://pubs.usgs.gov/tm/11d1/tm11‐D1.pdf.  
2012. 

USGS, 2021.  Development of a Groundwater‐Simulation Model in the Los Angeles Coastal 
Plain, Los Angeles County, California.  Scientific Investigations Report 2021‐5088.  
September 28, 2021. 

Water Replenishment District (WRD), 2011.  Monitoring Plan for California Statewide 
Groundwater Elevation Monitoring (CASGEM) Program.  South Coast Hydrologic Region, 
Basin 4‐11 Coastal Plain of Los Angeles County, Subbasin 4‐11.03 West Coast, Subbasin 
4‐11.04 Central.  October 25, 2011. 

WRD, 2021a.  Regional Groundwater Monitoring Report Water Year 2019‐2020.  Central and 
West Coast Basins, Los Angeles County, California.  March 2021. 

WRD, 2021b.  Technical Report for Providing Persistent Data Services for the NGWMN (Grant 
#1).   December 2021.



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A 

Photo Documentation for Well Vault Repairs 

   



 

 

 

Well Vault Repair – Inglewood #1 (02/17/20) 
 

Well Vault Repair – Huntington Park #1 (04/21/20) 

Well Vault Repair – Hawthorne #1 (04/23/20) 
 

Well Vault Repair – Carson #1 (05/17/20) 
 

   



 

 

 
Well Vault Repair – Willowbrook #1 (09/25/2020) 

 
Well Vault Repair – Wilmington #2 (10/06/2020) 

 
Well Vault Repair – Rio Hondo #1 (06/24/21) 

 

Well Vault Repair – Downey #1 (08/25/2021) 

   



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

Well Installation Report for Montebello #2 
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2  

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

1.0 INTRODUCTION 
GSI Environmental Inc. (GSI) has prepared this report (report) on behalf of the Water 
Replenishment District of Southern California (WRD) to document the installation, development, 
and testing of one, five-nested groundwater monitoring well (nested well; Montebello #2; MTB2) 
located at Grant Rea Park at 628 Rea drive in Montebello, California (Figure 1). ABC Liovin (ABC) 
of Signal Hill, California, provided drilling, well installation, and well development activities in 
accordance with WRD’s March 2020 Request for Bid, Installation of a Deep Nested Groundwater 
Monitoring Well (RB-19-003) Specifications Contract No. 1107 (WRD bid specification; 
Attachment A).  GSI provided oversight during the project on behalf of WRD to ensure that field 
activities were completed in accordance with the WRD bid specification.  GSI also performed 
pneumatic slug testing following development of Montebello #2. 
The nested well is an addition to the WRD Regional Groundwater Monitoring Program, which 
currently consists of more than 335 wells across 60 locations throughout or near its service area, 
as well as for the State-required California Statewide Groundwater Elevation Monitoring 
(CASGEM) program.  The location of the nested well was selected by WRD within the Montebello 
Forebay of the Central Groundwater Basin of Los Angeles County, California (Central 
Groundwater Basin), to fill a data-gap.  The information obtained during this project will provide 
geologic, hydrogeologic, and geochemical information to be used by the WRD to establish 
baseline data, enhance the models of this region, and evaluate future groundwater quality and 
flow directions within this portion of the Central Groundwater Basin.   
2.0 BACKGROUND  
The Central Groundwater Basin is comprised of Quaternary-age sediments of gravel, sand, silt, 
and clay that were deposited in layers from the erosion of nearby hills and mountains, and from 
historic beaches and shallow ocean floors that covered the area.  The basin covers approximately 
270 square miles and is bounded to the north by the Hollywood Basin and the Elysian, Repetto 
Merced, and Puente hills, to the east by the Los Angeles County/Orange County line, and to the 
south and west by the Newport-Inglewood Uplift (State of California Department of Water 
Resources [DWR], 1961).  .  
The water-bearing units underlying the Central and West Coast Groundwater Basins are 
unconsolidated and semi-consolidated deposits of marine and nonmarine alluvial sediments 
(Poland and others, 1959; DWR, 1961).  The water-bearing units compose a complex series of 
aquifers that are more than 1,800 feet thick in parts of the basin.  Water-bearing formations in this 
area can be divided into four general aquifer systems: Recent, Lakewood, Upper San Pedro, and 
Lower San Pedro (DWR, 1961; Yerkes and others, 1965).  
The recharge to Central Groundwater Basin occurs primarily by engineered recharge of 
stormwater, imported water, and reclaimed water along the upper reaches of the San Gabriel and 
Santa Ana Rivers, and the Rio Hondo in the Montebello Forebay.  The flow direction of 
groundwater is generally to the south and southwest, but also can be largely controlled by 
engineered recharge and groundwater pumping from wells across the region (Land, Everett, and 
Crawford, 2002; WRD, 2004; Fram and Belitz, 2012). 
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3.0 PRE-FIELD ACTIVITIES  
The following activities were completed by GSI prior to initiating subsurface sampling activities. 

 Prepared a Site-Specific Health and Safety Plan (HASP) in accordance with the 
requirements of the State of California General Industry Safety Order 5192 and Title 
29 of the Code of Federal Regulations, Section 1910.120.  The HASP was also 
prepared in accordance with the OSHA “Guidance on Preparing Workplaces for 
COVID-19;”  

 Coordinated with WRD, ABC, and the United States (U.S.) Geological Survey (USGS), 
regarding well installation activities, project planning, and scheduling;   

 Performed a pre-construction/kick-off meeting with the WRD and ABC to discuss 
scope, schedule, and project expectations; 

 Performed a preliminary Site walk with the WRD and ABC to evaluate the proposed 
drilling location for access, a nearby water source required for drilling, and to discuss 
project-related logistics;  

 Marked the proposed location and notified Underground Services Alert (USA) of the 
planned drilling activities at least three days prior to beginning drilling activities on 
behalf of the WRD (Ticket No. B210320550; Attachment B);   

 Performed a near surface geophysical survey (Subsurface Surveys of Carlsbad, 
California) to clear the proposed boring location of buried utilities and/or other 
subsurface structures or obstructions before drilling activities commenced.   A near 
surface geophysical report prepared by SSS is provided in Attachment C.   

In addition, ABC obtained a well installation permit from the Los Angeles County Department of 
Public Health -Drinking Water Division (LACDPH) for the installation of the nested well 
(Attachment D); and WRD obtained an Access and License Agreement with the City of Montebello 
for the construction well Montebello #2 in Grant Rea Park.  
4.0 PILOT BORING DRILLING DOWNHOLE GEOPHYSICS, AND REAMING  
Pilot boring drilling and borehole reaming activities are further described below.  The location of 
the nested well Montebello #2 is shown on Figure 2.  A summary of daily field activities is 
provided in Table 1 and copies of ABC’s daily field records are provided in Attachment E.  
Photographs of the field activities are included in a photograph log provided as Attachment F.  
4.1 Pilot Boring Drilling 

ABC used a GEFCO Speed Star 50K, direct mud rotary drill rig to advance the pilot boring at 
Montebello #2 between 8 to 15 February 2021.  Before drilling activities commenced and to further 
evaluate the absence of near-surface utilities and structures, ABC advanced a 22-inch diameter 
borehole to a depth of 10 feet using air vacuum methods.     
Following air vacuum/utility clearing activities, the drill rig was used to advance the boring to a 
depth of approximately 18 feet using a 12.25-inch outside diameter (OD) tri-cone bit containing a 
22-inch hole opener.  After reaching the target depth of approximately 18 feet, a low carbon steel 
temporary conductor casing, 20 feet in length and 18 inches in diameter, was installed into in-situ 
soils at the base of the borehole to an approximate depth of 18.5 feet (0.5 feet into undisturbed 
soil).  Medium bentonite chips were placed between the annular space of the temporary conductor 
casing and borehole wall from a depth of 18 feet to ground surface to create a seal.   
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The drilling activities resumed using an 8.5-inch tri-cone bit from a depth of 18 feet bgs until 
reaching the total depth of the pilot boring of approximately 890 feet.1   
As the boring was advanced at a frequency of 5-foot intervals, the drill cuttings were observed for 
general characteristics and a lithologic boring log was prepared by a field geologist under the 
direct supervision of a California licensed Professional Geologist using the Unified Soil 
Classification System (USCS) for guidance, as described in the American Society for Testing 
Materials (ASTM) International Standard D 2488. The soil boring log for Montebello #2 is included 
in Attachment G. Lithology is also included on the Strater Log prepared by WRD (Attachment H). 
In addition to observing the soil for general characteristics, GSI also recorded drill rig chatter and 
drill string advancement rates (Table 2), and relative yield from de-sanding cones located on the 
mud shaker trailer (Table 3).   
Soil cuttings encountered from ground surface to a depth of approximately 48 feet consisted of 
predominantly coarse-grained soils including silty sand, poorly graded sand, poorly graded gravel 
with sand, and clayey sand, followed by a 20-foot-thick layer of sandy silt.  Coarse grained soils 
also were encountered to a depth of approximately 218 feet with the exception of a relatively thin 
layer of sandy lean clay (approximately 93 to 97 feet bgs) and silt/silt with sand (118 to 138 feet 
bgs).  From a depth of approximately 218 feet to the total depth explored of 890 feet, 
predominantly fine-grained soils consisting of lean clay with trace to no sand were encountered.  
with alternating zones containing trace shell fragments, with the following exceptions: 

 418 to 428 feet bgs:  dark, gray-colored sandy lean clay containing abundant white to very 
pale, brown-colored shell fragments, and dark gray- to black-colored wood fragments 
(Exhibit 1); and  

 773 to 783 feet bgs: dark, gray-colored clayey sand with gravel containing abundant very 
pale brown- to black-colored shell fragments and dark gray- to black-colored wood 
fragments (Exhibit 2).  

 
 
 

     

 
1 Boring was advanced 90 feet deeper than the proposed total depth of 800 feet to accommodate the length of downhole 
geophysical tooling over the target depth.  

Exhibit 1. 418-428 feet bgs Exhibit 2. 773-783 feet bgs 
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A chronostratigraphic log was prepared using sequence-stratigraphic methods used by the 
USGS, along with lithologic and geophysical data, to identify sequence boundaries and assign 
deposits into known regional sequences (Ponti and others, 2007). As defined by WRD and the 
USGS, units present at Montebello #2 include Dominguez, Mesa, Pacific, Harbor, Long Beach B, 
and Long Beach C. The chronostratigraphic sequence information, lithologic log, aquifer 
designation as defined by the California Department of Water Resources (CA DWR; CA DWR, 
1961), well construction information, and select geophysical logs are included in a Strater Log 
prepared by the WRD (Attachment H). 
4.2 Mud Management/Measurements 

As the pilot boring was advanced and during borehole reaming, ABC collected mud properties in 
accordance with their Mud Plan (Mud Plan) which was prepared by Sinclair Well Products and 
Services (Sinclair).  The mud properties recorded included the following parameters:  

 Density: ≤9.2 pounds per gallon (ppg) while pilot borehole drilling; ≤9.2 ppg while 
pilot borehole; 

 Reaming; ≤9.2 ppg during well construction; 
 Viscosity: ≤45 seconds per quart (sec/qt) while pilot borehole drilling; ≤45 sec/qt 

while pilot borehole; 
 Reaming; ≤45 sec/qt during well construction and gravel packing; 
 Ph Range: 8.0-9.5; 
 Filtrate: < 15cc; 
 Sand Content: ≤ 5% at all times; 
 Wall Cake: 2/32nd of an inch; and 
 Total Solids Content: < 10 Percent. 

A drilling fluid (i.e., mud) log containing mud loss and mud make-up information as the pilot boring 
and reaming activities were performed is included in Table 4. 
4.3 Sieve Analysis 

Soil samples were collected by ABC for sieve analysis within the proposed depth interval of each 
well screen.  The proposed depth intervals were determined by the WRD and were selected based 
on limited subsurface information available within the northcentral portion of the Central 
Groundwater Basin.  The soil samples were relinquished to TGR Geotechnical, Inc. of Santa Ana, 
California, for sieve analysis using ASTM D422. The sieve results were evaluated along with the 
downhole geophysical logs and the lithologic boring log to refine the well screen interval depths, 
number of well casings to be installed in the boring, and for selecting an appropriate the well 
screen slot size and gravel pack gradation for each of the proposed well screen intervals.  A copy 
of the sieve results is provided in Attachment I. 
The proposed well screen intervals, sieve sample depths, lithology observed during drilling, and 
the sieve results are provided below in Exhibit 3.  
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Proposed Screen 
Interval Soil Sample Interval Lithology Observed 

Sieve/Gradation 
Result 

(% passing #200 
sieve size) 1 

120 to 140 
120 to 125 Silt 49.9 
130 to 135 Silt with Sand/Sandy Silt 57.1 

270 to 290 
270 to 275 Lean Clay 71.7 
280 to 285 Lean Clay 72.5 

470 to 490 
470 to 475 Lean Clay 74.2 
480 to 485 Lean Clay 77.7 

570 to 590 
570 to 575 Lean Clay 87.3 
580 to 585 Lean Clay 87.2 

670 to 690 

670 to 675 
Lean Clay, trace shell 

fragments 82.5 

680 to 685 
Lean Clay, trace shell 

fragments 88.2 

770 to 790 
770 to 775 Lean Clay 84.5 
780 to 785 Clayey Sand with Gravel 74.9 

1The percentage of the soil sample that passed through a No. 200 mesh sieve. 
 

4.4 Downhole Geophysics (Pilot Boring) 

ABC performed several borehole passes in the pilot boring using the 8.5-inch diameter tri-cone 
bit to condition the boring before downhole geophysics was performed beginning on 16 February 
2021.  Downhole geophysical logging was performed by Schlumberger on 17 February 2021, to 
gather information about the distribution of coarse- and fine-grained sediments, distribution of 
aquifers and fine-grained units between aquifers, to evaluate the depth to first encountered 
groundwater, the plumbness of the borehole, and the effective porosity.  The information collected 
and the initial lithologic observations and drilling notes were used to select the screened intervals 
of the nested wells.   
As described in Section 4.1, the pilot boring was advanced to a total depth of 890 feet (i.e. 90 feet 
deeper than the proposed total depth of 800 feet) to provide a sufficient distance (i.e. "rathole”) at 
the bottom of the boring that was required by the geophysical logging equipment.2  A copy of the 
geophysical logs are included in Attachment J and select geophysical logs are provided on the 
Strater Log provided in Attachment H. 
The geophysical logging/suite performed included:  

 Combinable Magnetic Resonance Tool (CMR); 
 Array Induction Tool (AIT); 
 Micro-Cylindrically Focused Log (MCFL); 
 Hostile Natural Gamma Spectroscopy (HNGS) and Gamma Ray (SGT); 
 Fullbore Formation Micro-Imager (FMI); 
 Sonic Scanner (MSIP); 

 
2 The downhole geophysical equipment required that the individual sensors/tooling be threaded to one another to create one long 
array of tooling, equaling approximately 100-feet in length.  In order to collect geophysical data from ground surface to a depth of 
800 feet, the target depth, the borehole was deepened to a depth of 890 feet.  

Exhibit 3.  Selected Well Completion Intervals 
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 Integrated Log Analysis (ELAN); 
 Caliper log; 
 Deviation log; and   
 Directional survey. 

4.5 Borehole Reaming 

Following completion of the downhole geophysical logging and in accordance with WRD Change 
Order No. 1, borehole reaming was performed using either larger diameter tri-cone bits or 
borehole openers to create a larger, tapered borehole to accommodate the installation of the 
nested well casings (Attachment K).  A 12.25-inch diameter tri-cone bit was used to enlarge the 
borehole diameter from a depth of approximately 18.5 feet to 450 feet.  The 12.25-inch diameter 
bit was removed, and the same interval was enlarged using a 14.75-inch diameter bit.  The 14.75-
inch diameter bit was removed, and a 17-inch diameter hole opener bit was used to enlarge the 
borehole to a depth of 210 feet.  The final borehole pass (also referred to as a cleanup or wiper 
pass) was performed to the total depth of 795 feet using the 8.5-inch diameter tri-cone bit.  During 
borehole reaming, mud measurements were collected by ABC in accordance with their Mud Plan 
as described in Section 4.2 and the borehole reaming advancement rates were recorded and 
included in Table 5.  
4.6 Downhole Geophysics (Reamed Boring) 

Following borehole reaming, Pacific Surveys of Claremont, California, performed a second round 
of downhole geophysical logging.  The geophysical logging suite performed included: 

 Caliper log;  
 Deviation log; and 

 Directional survey.  
The results of the second geophysical survey provided final borehole dimensions, diameters, and 
relative plumbness, and provided borehole volume calculations to assist with annular backfill 
volumes to be used during well construction.  A copy of the geophysical logs prepared by Pacific 
Surveys is included in Attachment L. 
5.0 WELL INSTALLATION AND DEVELOPMENT 
Following downhole geophysical logging and in preparation of well construction, the lower portion 
of the borehole from a depth of 795 feet to 890 feet was backfilled by placing a mixture of medium 
bentonite chips and #3 Lapis Lustre sand (#3 sand) using tremie methods (consisting of a 2 to 1 
ratio of bentonite chips to #3 sand).  The sealing materials used were proposed by ABC and 
subsequently approved by GSI and WRD (Attachment K). 
5.1 Well Design and Installation 

In preparation of the nested well installation, ABC conditioned the reamed borehole by completing 
several wiper passes to a depth of 795 feet bgs to ensure that no slough was present at the 
bottom of the borehole, followed by lowering the drilling mud viscosity to approximately 29 sec/qt 
(Table 4).  The “thinned-back” drilling fluids were contained by ABC in one, 18,100-gallon capacity 
frac tank. 
ABC installed the nested well using two alternating twelve-hour drill crew shifts between 2 and 3 
March 2021.  The screen intervals that were selected during a conference call with the WRD, 
USGS, and GSI were determined by the lithology observed during drilling and the results of the 
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downhole geophysical logging.  The well screen intervals for the completed nested well are 
provided below in Exhibit 4. 
 

 
 
 
 
 
 
 
 

The well materials selected consisted of 2.5-inch 
schedule 80 polyvinyl chloride (PVC) blank casing, 
0.020-inch machine slotted well screen casing, a stainless 
steel, flush-threaded end cap, and custom fabricated 
stainless-steel centralizers.  The custom-prefabricated, 
centralizers consisted of stainless-steel spacers and 
vertical-banded straps to provide a 2-inch minimum 
distance between the well casings and between the well 
casings and borehole wall, respectively, to comply with 
requirements of the California Well Standards (CA DWR, 
1981, 1991).  The centralizers were installed on well 
casing MTB2-1 near the bottom and top of as the well 
screen interval as the well casing was lowered into the 
borehole and at a frequency of every 40-feet along the 
blank casings until the next screen interval was installed.   
The process was repeated during well construction as 
each additional well casing was installed.  A photograph of 
a typical well centralizer array is provided as Exhibit 5. 
Well construction details are provided in Table 6 and are 
described further below. A well construction schematic is shown on Figure 3.  The filter pack sand 
surrounding the well screen intervals consisted of #3 sand placed to a level of approximately 5 to 
10 feet below the bottom of each well screen and to a level of approximately 10 feet above the 
top of the each well screen.  The sealing materials placed between filter pack intervals consisted 
of either a 2:1 ratio of medium bentonite and #3 sand and/or time-released (TR30) bentonite 
pellets.3  A cement-bentonite grout seal was placed as a monolithic pour and as required by the 
LACDPH from a depth of approximately 85 feet to a level of approximately 1-foot bgs.   The 
surface was completed with a Pemco Model 104 hinged and locking well vault that was completed 
in concrete (Attachment M).  
  

 
3 The TR30 pellets were installed as a transition seal interval from a depth of approximately 240 to 245 feet and 85 to 94.5 feet bgs. 

Well Casing (ID) Screen Interval Depth in feet 

MTB2-1 745.5 feet 780.0 feet 

MTB2-2 415.5 feet 434.9 feet 

MTB2-3 250.5 feet 260.0 feet 

MTB2-4 180.4 feet 199.8 feet 

MTB2-5 100.4 feet 114.9 feet 

Exhibit 5.  Well Centralizers 

Exhibit 4.  Installed Screen Intervals for Montebello #2 
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ABC prepared a well completion report for well Montebello #2 and submitted a copy to DWR.  A 
copy of the completed form is included in Attachment N.  
5.2 Well Development 

Between 4 March and 6 April 2021, well development was completed by ABC using a combination 
of air lifting, dual-swab air lifting, bailing, and pumping methods.  The well development activities 
were completed in accordance with the WRD bid specification (Attachment A) and are further 
described below.  
Air lifting activities were completed by ABC by lowering an open-ended air eductor pipe to the 
bottom of the well and applying pressurized air to simultaneously remove water from the well. 
Groundwater in each well was removed at a rate between approximately 5 to 10 gallons per 
minute (gpm). Air lifting was performed in each casing as described above and until the sand, silt, 
and clay production had ceased or leveled off to the satisfaction of GSI.  
Air lifting activities were also performed by installing a dual-swab tool separated by approximately 
5 feet of perforated pipe and applying pressurized air to remove water from the well.  Groundwater 
in each well was removed at a rate between approximately 5 to 10 gpm while moving the 
dual-swab tool up and down within the perforated and unperforated section of well casing.  During 
the dual-swab air lifting, sand content produced from each well was measured using Imhoff 
Cones.  Dual-swab air lifting continued until the purged groundwater was visibly clear and sand 
production had ceased. 
Following air lifting and dual-swab air lifting, a Bennett Sample Pump was used to pump each 
well; however, the pump was not capable of achieving the required minimum flow rate of 5 gpm 
as described in the WRD bid specification (Attachment A).  As agreed to by GSI and WRD, final 
well development was completed between 29 March to 6 April 2021, using dual-swab air lifting 
methods for well casings MTB2-1 through MTB2-4, and pumping using a Grundfos Redi-Flo 2�  
for well MTB2-5.  Well development observations, final well stabilization criteria measurements, 
initial and final water level measurements, average pumping rates, and total volume of water 
removed, for each casing are provided in Table 7. 
At well casings MTB2-1 through MTB2-4, the dual-swab airlifting tool was installed to a level 
approximately 10 feet above the screened interval and activated to provide a discharge rate 
averaging between approximately 9 and 14 gpm. Water quality parameters including temperature, 
electrical conductivity (EC), pH, turbidity, dissolved oxygen, and oxidation reduction potential 
(ORP), were recorded using either a Horiba U-5000 or Horiba U-52 multi-parameter meter.  
Purging continued until the following water quality criteria were achieved: 

 Turbidity <5 NTU; and  
 Turbidity, pH and EC are stable with variation +/- 5% in successive readings. 

A Grundfos Redi-Flo 2�  pump was installed in well casing MTB2-5 to a depth of approximately 
100 feet bgs and provided a pumping rate of approximately 5 gpm at that level until water quality 
stabilization criteria as described above was achieved.  The pump was lowered in 5-foot intervals 
while repeating the same process until the pump reached the bottom of the screen interval 
(114.9 feet bgs).    
6.0 MANAGEMENT OF INVESTIGATION DERIVED WATER AND SITE RESTORATION 
ABC coordinated with Performance Analytical Laboratories, Inc., of Signal Hill, California, to 
obtain and analyze samples of the investigation derived waste (IDW) streams generated during 
this project (drilling mud and soil cuttings; Attachment O).  ABC used the drilling mud results to 
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characterize the well development and purged groundwater that were generated during well 
development. 
The drill cuttings were segregated and placed in three lined steel roll-off bins.  Each roll-off bin 
was labeled according to its contents and date.  Drilling fluid and purge water generated during 
drilling, well installation, and well development activities were contained in 18,100-gallon frac tank. 
These investigation-derived wastes were managed by ABC and disposed of in compliance with 
applicable requirements at Matri Recycling located in Corona, California.  Copies of the bill of 
lading forms are included in Attachment P.   
7.0 PNEUMATIC SLUG TESTING 
Between 15 to 20 April 2021, pneumatic slug testing was performed on each well casing to provide 
estimated hydraulic conductivity (K) values of the aquifer within the screen intervals of each 
nested well.  The pneumatic slug testing activities were performed in accordance with methods 
described by Leap (1984), and Green and Shapiro (1995). The following sections outline the slug 
test procedure, analysis, and observations.  
7.1 Procedure 

A slug test is performed by displacing the water column 
within a well casing as instantaneously as feasible, 
monitoring the rate of recovery from the displacement, 
and using the recovery data to estimate a K value for the 
aquifer around the screened interval portion of the test 
well. Traditionally, a solid slug was introduced or removed 
from the water column in the well to create the 
displacement, but often could not be instantaneously and 
smoothly introduced or removed from the water column.  
A pneumatic slug test achieves this displacement by 
applying pressurized air or gas into the well casing until 
the water level within the well has stabilized, and then 
releasing the pressurized air or gas nearly 
instantaneously to monitor the rate of recovery.   
The slug testing equipment used at nested well 
Montebello #2 included several components to 
consistently and precisely apply or release nitrogen gas 
to the test well casing.  A PVC manifold was constructed 
and affixed to the top of a well casing to be tested as 
shown in Exhibit 6.   
The PVC manifold consisted of a rubber gasket to seal the connection between the manifold and 
the well casing, rubber fittings to seal the pressure transducer data cables to create an air-tight 
seal during each test, an exhaust port consisting of a ball valve to either seal off the manifold to 
the well casing while nitrogen gas was being applied (or to release pressure at the end of a slug 
test), and a quick-connect adapter to connect to a nitrogen gas supply line.  The nitrogen gas 
supply consisted of a large nitrogen tank, main regulator to control the release of nitrogen from 
the tank, secondary regulators, pressure gauges, and pressure release valves to control the 
pressure of nitrogen applied through a quick connect pressure hose that was connected to the 
PVC manifold as shown in Exhibit 7.               
  

Exhibit 6.  Pneumatic Slug Testing 
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Exhibit 7.  Pre-test Slug Testing Set-up 

Exhibit 8.  Slug Testing Observation Wells 

 
The procedures described in the remainder of 
this section were performed before, during, 
and after the application of nitrogen during the 
slug test to collect reliable slug test data and to 
provide for safe testing procedures.   

The two well casings with screen intervals 
within closest depth proximity to the adjacent 
test well were used as observation wells during 
the pneumatic slug test to evaluate if a 
hydraulic connection occurred between the 
test well and observation wells during testing.  
Typically, the wells that contained well screens 
above and below the test well screen interval 
were selected as observation wells as shown 
in Exhibit 8: 

 

Test Well Casing Observation Well Casing 

MTB2-1 MTB2-2 and MTB2-3 

MTB2-2 MTB2-1 and MTB2-3 

MTB2-3 MTB2-2 and MTB2-4 

MTB2-4 MTB2-3 and MTB2-5 

MTB2-5 MTB2-3 and MTB2-4 

Pressure transducers were installed inside the rubber fittings on the PVC manifold.  A “wet” 
pressure transducer was installed and suspended at a depth of approximately 30 feet below the 
water level in the well to accommodate displacement in water column in the well during the slug 
test.  Additionally, a ”dry” pressure transducer was installed and suspended inside the dry well 
casing near ground surface.  The wet pressure transducer was used to record total pressure when 
nitrogen gas was applied to the well casing, and recorded recovering water level when nitrogen 
gas was release from the well casing.  The dry pressure transducer was used to record nitrogen 
gas pressure only when nitrogen gas was applied to the well casing, and ambient air pressure 
when nitrogen gas was released from the well casing.  Prior to each test, the pressure reading on 
the dry pressure transducer was zeroed to ambient pressure to avoid drift due to barometric 
pressure or changes in temperature during testing.  Additionally, a barometric pressure transducer 
(i.e., In-Situ Inc. BaroTroll™) was used to collect barometric pressure data at the wellhead during 
testing, in the event that changes in barometric pressure affected the water level responses in the 
test and observation wells.   
Prior to each test, the internal clocks in the transducers were synchronized to minimize time stamp 
discrepancies during data analysis, and depth to water readings were collected in each test well 
and associated observation wells. The depth readings on the wet and dry pressure transducers 
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and the observation well pressure transducers were recorded.  A data log was programmed on 
each pressure transducer before the start of the slug tests.  The nitrogen tank, regulators, and 
PVC manifold were shaded from sunlight using a canopy to prevent changes in temperature in 
the nitrogen tank, which may affect the dry pressure transducer readings.  Most of the test wells 
and all of the observation wells had data logs collecting pressure, temperature, and depth data 
on a frequency of every 500 milliseconds (ms).  In well casings MTB2-4 and MTB2-5, the data 
logs were programmed to record these measurements on a frequency of every 250 ms to assist 
with capturing oscillations in water levels that may occur due to the higher K values anticipated at 
these well screen elevations. The main regulator on the nitrogen tank was opened to allow 
nitrogen gas to be applied to the secondary regulator until a desired pressure was achieved.  The 
nitrogen gas pressure in the secondary regulator set to either approximately 5 or 10 psi for each 
slug test.  
To start each slug test, the ball valve at the PVC manifold was closed, and the pressure release 
valve on the secondary regulator was opened to apply nitrogen gas to the test well casing.  Once 
nitrogen gas was applied to the test well, manual measurements were recorded at a frequency of 
approximately 15 second intervals in the observation wells for the first five minutes to monitor for 
changes in water levels and to provide manual measurements.  The dry pressure transducer in 
the test well was monitored to evaluate if the nitrogen gas pressure had stabilized in the well 
casing, indicating that the water level in the well had reached the maximum displacement for the 
nitrogen gas pressure applied.  After the dry pressure transducer had stabilized, the PVC ball 
valve on the manifold was opened to release the nitrogen gas pressure, and the pressure release 
valve on the secondary regulator was closed.  To monitor for changes in water level elevation, 
manual measurements were recorded at a frequency of approximately every 15 seconds for the 
first five minutes after the nitrogen gas pressure was released.  The pressure transducer data 
logs that were programmed before the application of nitrogen gas to the test well casing continued 
to record data through the water level recovery period.  Data from the wet pressure transducer 
was then monitored to confirm that the water depth was increasing, indicating a recovery from the 
initial displacement of water in the well.   
When the water level in the test well had achieved a level within 95% of its static water level, the 
test was concluded.  This testing procedure was performed on each well casing, with nitrogen 
gas pressures targeting approximately 5 and 10 psi.   
7.2 Analysis and Observations 

After slug testing, data were downloaded from each pressure transducer and cataloged on a field 
laptop.  The time of pressure application and release were located within each wet and dry 
pressure transducer dataset for the 5 psi and 10 psi slug tests.   The recovery period and water 
level depth data were isolated from each slug test data set.  While the wet and dry pressure 
transducers were set to record data at the same intervals (every 500 ms for well casings MTB2-
1, MTB2-2, and MTB2-3; every 250 ms for well casings MTB2-4 and MTB2-5), some of the data 
logs showed that the pressure transducers intermittently collected measurements at unexpected 
intervals.  Where needed, the recovery data were interpolated to fit regular intervals using a cubic 
spline function (SciPy, 2021). To determine depth of water above the wet pressure transducer, 
the dry pressure transducer depth was subtracted from the wet pressure transducer depth.  The 
wet pressure transducer recovery depth was subtracted from the wet pressure transducer depth 
at the start of the test to determine the initial displacement (H0) at the beginning of the recovery 
period, and the effective displacement (H) for each remaining observation in the recovery data 
set. 
For the wells where higher hydraulic conductivity was noted, oscillations during recovery in the 
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water level and displacement data were observed.  To increase the resolution of these 
oscillations, a cubic spline function was applied to the recovery depth data to generate an 
interpolated depth value at a 0.05 second interval (50 ms).  Plots of the recovery data are 
presented on Figures 4-1 through 4-10. 
The slug test analyses were performed using AQTESOLV software (HydroSOLVE, Inc., 2007).  
The slug tests associated with well casings MTB2-1, MTB2-2, and MTB2-3 were analyzed as 
confined aquifers using Bouwer-Rice (1976, 1989) and Hvorslev (1951) methods, with a confined 
aquifer thickness equal to the length of each well screen.  The slug test associated with well 
casing MTB2-4 was analyzed as an unconfined aquifer with a thickness of 224 feet using Bouwer-
Rice (1989), Hvorslev (1951), and Springer-Gelhar (1991).  The slug test associated with well 
MTB2-5 was analyzed as an unconfined aquifer with a thickness of 224 feet using Bouwer-Rice 
(1989) and Hvorslev (1951).  Each of these analytical methods use the following assumptions: 

 Aquifer has infinite areal extent 
 Aquifer is homogeneous and of uniform thickness 
 Test well is fully or partially penetrating 
 Flow to well is quasi-steady state  
 Volume of water, V, is injected into or discharged from the well instantaneously 

The Bouwer-Rice and Hvorslev methods for slug test analysis apply a straight line fit to 
displacement recovery data on a semi-logarithmic scale (an example of curve fitting-straight line 
graph is shown below in Exhibit 9).  The Hvorslev method can also account for anisotropy (Zlotnik, 
1994). These methods require fitting a straight line on the semi-logarithmic scale to the early 
recovery data to determine hydraulic conductivity (K, feet per day) and a corresponding 
displacement-intercept of the fit line (y0, feet).  These methods can be applied to either a confined 
or unconfined aquifer condition.  

 

y0= 8.6 

K determined by slope of 
straight line fit (steeper 
slope = higher K value) 

Exhibit 9.  Curve Fitting – Straight Line 
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The Springer-Gelhar method for slug test analysis may be used to account for oscillations in 
displacement recovery data, as may be present in wells screened in high-hydraulic-conductivity 
aquifers due to inertial forces being greater than frictional forces within the formation (example of 
curve fitting shown in Exhibit 10 (Curve Fitting [Oscillation]) below.  This method requires fitting a 
curved or oscillating line to the displacement recovery data to determine hydraulic conductivity 
(K, feet per day) and the effective water column length in the test well (Le). 

 
 

For all tests, the well screen radius is equal to the radius of the borehole within the screen interval 
for each well (Exhibit 11), and the static water column height is calculated as the depth of the top 
of well screen minus the depth to water at the beginning of the slug test (Exhibit 12). 
  

Strong match 
to initial 
oscillation 

Less Precise 
match to 
second peak of 
oscillation 

Exhibit 10.  Curve Fitting - Oscillation 
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Exhibit 11.  AQTESOLV Screenshot  Exhibit 12.  AQTESOLV Screenshot 
 
 

                  

 
A summary of the slug test results is presented in Table 8, and each AQTESOLV type curve fit is 
shown on Figures 5-1 through 5-20.  The range in K values and average K value for each zone 
is summarized below in Exhibit 13 (Summary of Slug Testing Results): 
 

 

Well Casing Range in K Values (ft/day) Average K Value (ft/day) 
MTB2-1 1.0-1.2 1.1 
MTB2-2 1.4-1.8 1.6 
MTB2-3 6.3-6.5 6.4 
MTB2-4 45-82 61.5 
MTB2-5 63-108 82.2 

Generally, K values decrease as depth increases, which reflects the finer-grained material in the 
screen intervals of deeper wells and coarser-grained material in the screen intervals of shallower 
wells.  While there are small visible oscillations noted in well casing MTB2-4 at the beginning of 
both the 5 and 10 psi, these oscillations are a poor fit with the type curves generated using a 
Springer-Gelhar method; however, later oscillations present a better fit.  It is possible that these 
small, early oscillations are due to interference from adjacent blank well casings installed along 
the screen interval of the test well, which would reduce the amount of radial flow that can occur 
from the test well.  This interference may affect the damping of the oscillations in the water levels 
for tests under high-K conditions, which may explain why the solution curves in AQTESOLV do 
not fit very cleanly onto the oscillations observed in the MTB2-4 slug test. 
Figures 6-1 through 6-10 present the water column displacement in feet for each test well along 
with water column displacement for each adjacent observation well.  Based on our evaluation, no 
significant changes in water level or inflection were noted in the observation wells that coincide 
with displacements observed in the test well as nitrogen gas was applied or released during the 
slug tests.   
8.0 Well Survey 
The USGS performed a well vault survey associated with Montebello No. 2 on 22 June 2021 
using a Trimble R7 base station receiver, Zephyr geodetic antenna, Seco 2-meter fixed height 
tripod, and TSC-3 data collector.  The data collected was converted into OPUS (Online 
Positioning User Service) readable format using Trimble Business Center software and 
uploaded to the OPUS website for processing.  The latitude, longitude, and orthogonal height 
information are included in the attached USGS field worksheet and email provided by WRD on 
27 July 2021 (Attachment Q). 

Exhibit 13.  Summary of Slug Testing Results 
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Day Number Date Borehole Depth
(feet bgs) Description of Acitvities

1 2/1/2021 0 Site walk and mark boring.  Call-in Digalert/USA Ticket

2 2/8/2021 19 Mobilize; clear boring with air vac; set-up; install 18-in diam. temp. conductor casing to ~18.5 ft bgs

3 2/9/2021 160 Drill; Collect sieve samples:  120-125 and 130-135 ft bgs

4 2/10/2021 360 Drill; Collect sieve samples:  270-275 and 280-285 ft bgs

5 2/11/2021 580 Drill; Collect sieve samples 470-475, 480-485, 570-575 ft bgs

6 2/12/2021 760 Drill; Collect sieve samples 580-585, 670-675, 680-685 ft bgs

7 2/15/2021 890 Drill; Collect sieve samples 770-775, 780-785 ft bgs.  Terminate pilot boring at 890 ft bgs.  Driller required an additonal 5-
feet of rathole beyond the proposed total depth of 885 feet bgs

8 2/16/2021 890 Condition borehole for downhole geophysics scheduled for 2/17/21

9 2/17/2021 890 Condition borehole; Downhole geophysics performed by Schlumberger

10 2/18/2021 890 General maintenance on drill rig and equipment

11 2/19/2021 890 Off-Site IDW disposal (liquid in frac tank and pickup/transport/disposal of 1 roll-off bin).  Two additional roll-off bins 
delivered for use during reaming activities

12 2/22/2021 795 Condition borehole; Backfill pilot boring from 894 to 795 ft bgs with bentonite/sand mixture (2:1 ratio)

13 2/23/2021 795 Ream w/ 12.25" bit to 320 ft bgs

14 2/24/2021 795 Ream w/ 12.25" bit to 450 ft bgs; Ream w/ 14.75" bit to 260 ft bgs

15 2/25/2021 795 Ream w/ 14.75" bit to 450 ft bgs; Ream with 17" bit to 210 ft bgs

16 2/26/2021 795 Condition borehole with the 8.5" bit to 795 ft bgs; Downhole geophysics by Pacific Surveys, LLC

17 3/1/2021 795 Condition borehole with 17" bit to 210 ft bgs, 14.75" bit to 450 ft bgs, and 8.5" bit to 795 ft bgs

18 3/2/2021 -- Measure casings for five monitoring wells; Trip in tremie pipe; Thin back mud; Install well casings and centralizers; Backfill 
sand and seal for well MTB2-1

19 3/3/2021 -- Backfill sand and seal for wells  MTB2-2 through  MTB2-5; Grout; Remove conductor casing

Table 1:  Groundwater Monitoring Well Montebello #2 - Summary of Daily Field Activities
 Grant Rea Park 

 628 Rea Drive, Montebello, California 90640
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Day Number Date Borehole Depth
(feet bgs) Description of Acitvities

Table 1:  Groundwater Monitoring Well Montebello #2 - Summary of Daily Field Activities
 Grant Rea Park 

 628 Rea Drive, Montebello, California 90640

20 3/4/2021 -- Air lift well  MTB2-1

21 3/5/2021 -- Air lift wells  MTB2-2 through  MTB2-5

22 3/8/2021 -- Air lift wells  MTB2-2 and  MTB2-5

23 3/9/2021 -- Dual-swab air lift well  MTB2-1

24 3/10/2021 -- Dual-swab air lift wells  MTB2-2 and  MTB2-3

25 3/11/2021 -- Dual-swab air lift wells  MTB2-4 and  MTB2-5

26 3/12/2021 -- Demob mud rotary equipment; Site clean up

27 3/15/2021 -- Demob mud rotary drill rig and equipment;  Site clean up.  Rainy weather - unable to install vault

28 3/16/2021 -- Install vault

29 3/17/2021 -- Mob well development rig. Attempt to pump well  MTB2-5. Insufficient purge rate. Demob well development rig

30 3/29/2021 -- Mob mud rotary drill rig. Program transducers. Dual-swab air lift well  MTB2-2 and  MTB2-4

31 3/30/2021 -- Dual-swab air lift well  MTB2-3 and  MTB2-5

32 3/31/2021 -- Dual-swab air lift well  MTB2-1

33 4/1/2021 -- Pump well  MTB2-5. Pump fails

34 4/6/2021 -- Pump well  MTB2-5

35 4/7/2021 -- Off-Site IDW disposal (liquid in frac tank)

36 4/8/2021 -- Off-Site IDW disposal (remaining liquid in frac tank)

37 4/9/2021 -- Remove temporary fencing

38 4/15/2021 -- Pneumatic slug testing well MTB2-5
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Table 1:  Groundwater Monitoring Well Montebello #2 - Summary of Daily Field Activities
 Grant Rea Park 

 628 Rea Drive, Montebello, California 90640

39 4/16/2021 -- Pneumatic slug testing well MTB2-5, MTB2-4, MTB2-3, MTB2-2, MTB2-1

40 4/20/2021 -- Pneumatic slug testing well MTB2-5, MTB2-4, MTB2-1

Notes:
ft = feet
bgs = below ground surface
IDW = investigation derived waste
-- = activity other than drilling and/or borehole reaming.
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size   
(in)

Volume 
(gal)

Up-hole lag 
time 

provided by 
WRD

(h:mm:sec)

Notes

2/8/2021 0 10 8:00 9:30 1:30 90 0.11 22 197 0:00:00 22-inch diameter air vac to 10 ft bgs

2/8/2021 10 18.5 15:05 15:45 0:40 40 0.21 22 365 12.25-inch diameter tri-cone with hole 22-inch hole opener

2/9/2021 18.5 20 8:20 8:25 0:05 5 0.30 8 1/2 370 8.5-inch diameter tri-cone bit; rig chatter at 20 ft bgs

2/9/2021 20 25 8:25 8:38 0:13 13 0.38 8 1/2 384

2/9/2021 25 30 8:38 8:50 0:12 12 0.42 8 1/2 399

2/9/2021 30 35 8:50 9:10 0:20 20 0.25 8 1/2 414

2/9/2021 35 40 9:10 9:35 0:25 25 0.20 8 1/2 429

2/9/2021 40 45 9:35 9:57 0:22 22 0.23 8 1/2 443 Rig chatter at 40 ft bgs

2/9/2021 45 50 9:57 10:15 0:18 18 0.28 8 1/2 458

2/9/2021 50 55 10:15 10:35 0:20 20 0.25 8 1/2 473

2/9/2021 55 60 10:35 10:57 0:22 22 0.23 8 1/2 488 Rig chatter 57 to 57.5 ft bgs

2/9/2021 60 65 10:57 11:18 0:21 21 0.24 8 1/2 502

2/9/2021 65 70 11:18 11:30 0:12 12 0.42 8 1/2 517

2/9/2021 70 75 11:30 11:47 0:17 17 0.29 8 1/2 532 Rig chatter 72 to 80 ft bgs

2/9/2021 75 80 11:47 12:07 0:20 20 0.25 8 1/2 547

2/9/2021 80 85 12:07 12:25 0:18 18 0.28 8 1/2 561

2/9/2021 85 90 12:25 12:40 0:15 15 0.33 8 1/2 576

2/9/2021 90 95 12:40 12:55 0:15 15 0.33 8 1/2 591

2/9/2021 95 100 12:55 13:12 0:17 17 0.29 8 1/2 606 Rig chatter 97 to 105 ft bgs

2/9/2021 100 105 13:12 13:29 0:17 17 0.29 8 1/2 620 0:00:36

2/9/2021 105 110 13:29 13:43 0:14 14 0.36 8 1/2 635

2/9/2021 110 115 13:43 13:57 0:14 14 0.36 8 1/2 650 Rig chatter at 113 ft bgs

2/9/2021 115 120 13:57 14:14 0:17 17 0.29 8 1/2 665

2/9/2021 120 125 14:14 14:39 0:25 25 0.20 8 1/2 679

2/9/2021 125 130 14:39 14:50 0:11 11 0.45 8 1/2 694

2/9/2021 130 135 14:50 15:08 0:18 18 0.28 8 1/2 709

2/9/2021 135 140 15:08 15:23 0:15 15 0.33 8 1/2 723 Rig chatter 135.5 to 145 ft bgs

2/9/2021 140 145 15:23 15:39 0:16 16 0.31 8 1/2 738

2/9/2021 145 150 15:39 15:55 0:16 16 0.31 8 1/2 753

2/9/2021 150 155 15:55 16:08 0:13 13 0.38 8 1/2 768 Rig chatter 150 to 155 ft bgs

2/9/2021 155 160 16:08 16:23 0:15 15 0.33 8 1/2 782 Rig chatter 158.5 to 220 ft bgs

2/10/2021 160 165 7:18 7:35 0:17 17 0.29 8 1/2 797

2/10/2021 165 170 7:35 7:51 0:16 16 0.31 8 1/2 812

2/10/2021 170 175 7:51 8:04 0:13 13 0.38 8 1/2 827

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size   
(in)

Volume 
(gal)

Up-hole lag 
time 

provided by 
WRD

(h:mm:sec)

Notes

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/10/2021 175 180 8:04 8:18 0:14 14 0.36 8 1/2 841

2/10/2021 180 185 8:18 8:35 0:17 17 0.29 8 1/2 856

2/10/2021 185 190 8:35 8:47 0:12 12 0.42 8 1/2 871

2/10/2021 190 195 8:47 9:00 0:13 13 0.38 8 1/2 886

2/10/2021 195 200 9:00 9:12 0:12 12 0.42 8 1/2 900

2/10/2021 200 205 9:12 9:28 0:16 16 0.31 8 1/2 915 0:01:13

2/10/2021 205 210 9:28 9:41 0:13 13 0.38 8 1/2 930

2/10/2021 210 215 9:41 9:54 0:13 13 0.38 8 1/2 945

2/10/2021 215 220 9:54 10:09 0:15 15 0.33 8 1/2 959

2/10/2021 220 225 10:09 10:26 0:17 17 0.29 8 1/2 974

2/10/2021 225 230 10:26 10:38 0:12 12 0.42 8 1/2 989

2/10/2021 230 235 10:38 10:51 0:13 13 0.38 8 1/2 1004

2/10/2021 235 240 10:51 11:06 0:15 15 0.33 8 1/2 1018

2/10/2021 240 245 11:06 11:23 0:17 17 0.29 8 1/2 1033

2/10/2021 245 250 11:23 11:36 0:13 13 0.38 8 1/2 1048 Rig chatter 246 to 248.5 ft bgs

2/10/2021 250 255 11:36 11:51 0:15 15 0.33 8 1/2 1062

2/10/2021 255 260 11:51 12:07 0:16 16 0.31 8 1/2 1077

2/10/2021 260 265 12:07 12:22 0:15 15 0.33 8 1/2 1092

2/10/2021 265 270 12:22 12:34 0:12 12 0.42 8 1/2 1107

2/10/2021 270 275 12:34 12:46 0:12 12 0.42 8 1/2 1121 Rig chatter at 275 ft bgs

2/10/2021 275 280 12:46 13:02 0:16 16 0.31 8 1/2 1136

2/10/2021 280 285 13:02 13:17 0:15 15 0.33 8 1/2 1151

2/10/2021 285 290 13:17 13:29 0:12 12 0.42 8 1/2 1166

2/10/2021 290 295 13:29 13:40 0:11 11 0.45 8 1/2 1180

2/10/2021 295 300 13:40 13:55 0:15 15 0.33 8 1/2 1195 0:01:49

2/10/2021 300 305 13:55 14:10 0:15 15 0.33 8 1/2 1210

2/10/2021 305 310 14:10 14:22 0:12 12 0.42 8 1/2 1225

2/10/2021 310 315 14:22 14:33 0:11 11 0.45 8 1/2 1239

2/10/2021 315 320 14:33 14:47 0:14 14 0.36 8 1/2 1254

2/10/2021 320 325 14:47 15:02 0:15 15 0.33 8 1/2 1269

2/10/2021 325 330 15:02 15:14 0:12 12 0.42 8 1/2 1284

2/10/2021 330 335 15:14 15:25 0:11 11 0.45 8 1/2 1298

2/10/2021 335 340 15:25 15:38 0:13 13 0.38 8 1/2 1313

2/10/2021 340 345 15:38 15:53 0:15 15 0.33 8 1/2 1328 Rig chatter 341 to 346 ft bgs
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size   
(in)

Volume 
(gal)

Up-hole lag 
time 

provided by 
WRD

(h:mm:sec)

Notes

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/10/2021 345 350 15:53 16:04 0:11 11 0.45 8 1/2 1343

2/10/2021 350 355 16:04 16:15 0:11 11 0.45 8 1/2 1357

2/10/2021 355 360 16:15 16:30 0:15 15 0.33 8 1/2 1372

2/11/2021 360 365 7:24 7:36 0:12 12 0.42 8 1/2 1387

2/11/2021 365 370 7:36 7:49 0:13 13 0.38 8 1/2 1401

2/11/2021 370 375 7:49 8:01 0:12 12 0.42 8 1/2 1416

2/11/2021 375 380 8:01 8:17 0:16 16 0.31 8 1/2 1431

2/11/2021 380 385 8:17 8:33 0:16 16 0.31 8 1/2 1446

2/11/2021 385 390 8:33 8:43 0:10 10 0.50 8 1/2 1460

2/11/2021 390 395 8:43 8:55 0:12 12 0.42 8 1/2 1475

2/11/2021 395 400 8:55 9:09 0:14 14 0.36 8 1/2 1490 0:02:25

2/11/2021 400 405 9:09 9:24 0:15 15 0.33 8 1/2 1505

2/11/2021 405 410 9:24 9:34 0:10 10 0.50 8 1/2 1519

2/11/2021 410 415 9:34 9:44 0:10 10 0.50 8 1/2 1534

2/11/2021 415 420 9:44 9:59 0:15 15 0.33 8 1/2 1549 Rig chatter at 418 ft bgs

2/11/2021 420 425 9:59 10:13 0:14 14 0.36 8 1/2 1564

2/11/2021 425 430 10:13 10:24 0:11 11 0.45 8 1/2 1578

2/11/2021 430 435 10:24 10:34 0:10 10 0.50 8 1/2 1593

2/11/2021 435 440 10:34 10:47 0:13 13 0.38 8 1/2 1608

2/11/2021 440 445 10:47 11:00 0:13 13 0.38 8 1/2 1623

2/11/2021 445 450 11:00 11:11 0:11 11 0.45 8 1/2 1637

2/11/2021 450 455 11:11 11:21 0:10 10 0.50 8 1/2 1652

2/11/2021 455 460 11:21 11:33 0:12 12 0.42 8 1/2 1667

2/11/2021 460 465 11:33 11:48 0:15 15 0.33 8 1/2 1682

2/11/2021 465 470 11:48 11:59 0:11 11 0.45 8 1/2 1696

2/11/2021 470 475 11:59 12:09 0:10 10 0.50 8 1/2 1711

2/11/2021 475 480 12:09 12:21 0:12 12 0.42 8 1/2 1726

2/11/2021 480 485 12:21 12:34 0:13 13 0.38 8 1/2 1740

2/11/2021 485 490 12:34 12:44 0:10 10 0.50 8 1/2 1755

2/11/2021 490 495 12:44 12:55 0:11 11 0.45 8 1/2 1770

2/11/2021 495 500 12:55 13:07 0:12 12 0.42 8 1/2 1785 0:03:02 Rig chatter 496 to 499 ft bgs

2/11/2021 500 505 13:07 13:24 0:17 17 0.29 8 1/2 1799

2/11/2021 505 510 13:24 13:35 0:11 11 0.45 8 1/2 1814

2/11/2021 510 515 13:35 13:43 0:08 8 0.63 8 1/2 1829
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End Depth 
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End Time 
(24 hour)
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(h:mm)

Minutes ft/min Bit Size   
(in)
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(gal)

Up-hole lag 
time 
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(h:mm:sec)

Notes

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/11/2021 515 520 13:43 13:57 0:14 14 0.36 8 1/2 1844

2/11/2021 520 525 13:57 14:10 0:13 13 0.38 8 1/2 1858

2/11/2021 525 530 14:10 14:20 0:10 10 0.50 8 1/2 1873

2/11/2021 530 535 14:20 14:31 0:11 11 0.45 8 1/2 1888

2/11/2021 535 540 14:31 14:43 0:12 12 0.42 8 1/2 1903

2/11/2021 540 545 14:43 14:56 0:13 13 0.38 8 1/2 1917

2/11/2021 545 550 14:56 15:07 0:11 11 0.45 8 1/2 1932

2/11/2021 550 555 15:07 15:16 0:09 9 0.56 8 1/2 1947

2/11/2021 555 560 15:16 15:28 0:12 12 0.42 8 1/2 1962

2/11/2021 560 565 15:28 15:44 0:16 16 0.31 8 1/2 1976

2/11/2021 565 570 15:44 15:54 0:10 10 0.50 8 1/2 1991

2/11/2021 570 575 15:54 16:03 0:09 9 0.56 8 1/2 2006

2/11/2021 575 580 16:03 16:14 0:11 11 0.45 8 1/2 2021

2/12/2021 580 585 7:45 8:06 0:21 21 0.24 8 1/2 2035

2/12/2021 585 590 8:06 8:25 0:19 19 0.26 8 1/2 2050

2/12/2021 590 595 8:25 8:36 0:11 11 0.45 8 1/2 2065

2/12/2021 595 600 8:36 8:55 0:19 19 0.26 8 1/2 2079 0:03:38

2/12/2021 600 605 8:55 9:05 0:10 10 0.50 8 1/2 2094

2/12/2021 605 610 9:05 9:15 0:10 10 0.50 8 1/2 2109

2/12/2021 610 615 9:15 9:27 0:12 12 0.42 8 1/2 2124

2/12/2021 615 620 9:27 9:42 0:15 15 0.33 8 1/2 2138

2/12/2021 620 625 9:42 9:57 0:15 15 0.33 8 1/2 2153

2/12/2021 625 630 9:57 10:08 0:11 11 0.45 8 1/2 2168

2/12/2021 630 635 10:08 10:20 0:12 12 0.42 8 1/2 2183

2/12/2021 635 640 10:20 10:35 0:15 15 0.33 8 1/2 2197

2/12/2021 640 645 10:35 10:49 0:14 14 0.36 8 1/2 2212

2/12/2021 645 650 10:49 11:00 0:11 11 0.45 8 1/2 2227

2/12/2021 650 655 11:00 11:11 0:11 11 0.45 8 1/2 2242

2/12/2021 655 660 11:11 11:26 0:15 15 0.33 8 1/2 2256

2/12/2021 660 665 11:26 11:40 0:14 14 0.36 8 1/2 2271

2/12/2021 665 670 11:40 11:51 0:11 11 0.45 8 1/2 2286

2/12/2021 670 675 11:51 12:02 0:11 11 0.45 8 1/2 2301

2/12/2021 675 680 12:02 12:16 0:14 14 0.36 8 1/2 2315

2/12/2021 680 685 12:16 12:30 0:14 14 0.36 8 1/2 2330
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End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)
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Elapsed 
(h:mm)

Minutes ft/min Bit Size   
(in)

Volume 
(gal)

Up-hole lag 
time 

provided by 
WRD

(h:mm:sec)

Notes

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/12/2021 685 690 12:30 12:40 0:10 10 0.50 8 1/2 2345

2/12/2021 690 695 12:40 12:52 0:12 12 0.42 8 1/2 2360

2/12/2021 695 700 12:52 13:05 0:13 13 0.38 8 1/2 2374

2/12/2021 700 705 13:05 13:19 0:14 14 0.36 8 1/2 2389 0:04:15

2/12/2021 705 710 13:19 13:30 0:11 11 0.45 8 1/2 2404

2/12/2021 710 715 13:30 13:41 0:11 11 0.45 8 1/2 2418

2/12/2021 715 720 13:41 13:54 0:13 13 0.38 8 1/2 2433

2/12/2021 720 725 13:54 14:10 0:16 16 0.31 8 1/2 2448

2/12/2021 725 730 14:10 14:20 0:10 10 0.50 8 1/2 2463

2/12/2021 730 735 14:20 14:31 0:11 11 0.45 8 1/2 2477

2/12/2021 735 740 14:31 14:44 0:13 13 0.38 8 1/2 2492

2/12/2021 740 745 14:44 15:01 0:17 17 0.29 8 1/2 2507

2/12/2021 745 750 15:01 15:12 0:11 11 0.45 8 1/2 2522

2/12/2021 750 755 15:12 15:25 0:13 13 0.38 8 1/2 2536 Rig chatter 751 to 752 ft bgs

2/12/2021 755 760 15:25 15:38 0:13 13 0.38 8 1/2 2551

2/15/2021 760 765 10:02 10:09 0:07 7 0.71 8 1/2 2566

2/15/2021 765 770 10:09 10:18 0:09 9 0.56 8 1/2 2581

2/15/2021 770 775 10:18 10:26 0:08 8 0.63 8 1/2 2595

2/15/2021 775 780 10:26 10:38 0:12 12 0.42 8 1/2 2610

2/15/2021 780 785 10:38 10:49 0:11 11 0.45 8 1/2 2625

2/15/2021 785 790 10:49 10:58 0:09 9 0.56 8 1/2 2640

2/15/2021 790 795 10:58 11:06 0:08 8 0.63 8 1/2 2654

2/15/2021 795 800 11:06 11:18 0:12 12 0.42 8 1/2 2669 0:04:51

2/15/2021 800 805 11:18 11:33 0:15 15 0.33 8 1/2 2684

2/15/2021 805 810 11:33 11:42 0:09 9 0.56 8 1/2 2698

2/15/2021 810 815 11:42 11:51 0:09 9 0.56 8 1/2 2713

2/15/2021 815 820 11:51 12:01 0:10 10 0.50 8 1/2 2728

2/15/2021 820 825 12:01 12:13 0:12 12 0.42 8 1/2 2743

2/15/2021 825 830 12:13 12:22 0:09 9 0.56 8 1/2 2757

2/15/2021 830 835 12:22 12:31 0:09 9 0.56 8 1/2 2772

2/15/2021 835 840 12:31 12:41 0:10 10 0.50 8 1/2 2787

2/15/2021 840 845 12:41 12:53 0:12 12 0.42 8 1/2 2802

2/15/2021 845 850 12:53 13:03 0:10 10 0.50 8 1/2 2816 Rig chatter 845 to 845.5 ft bgs

2/15/2021 850 855 13:03 13:11 0:08 8 0.63 8 1/2 2831
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End Depth 
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Minutes ft/min Bit Size   
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Notes

Table 2: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Pilot Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/15/2021 855 860 13:11 13:21 0:10 10 0.50 8 1/2 2846

2/15/2021 860 865 13:21 13:35 0:14 14 0.36 8 1/2 2861

2/15/2021 865 870 13:35 13:44 0:09 9 0.56 8 1/2 2875

2/15/2021 870 875 13:44 13:52 0:08 8 0.62 8 1/2 2890

2/15/2021 875 880 13:52 14:03 0:11 11 0.45 8 1/2 2905

2/15/2021 880 885 14:03 14:14 0:11 11 0.45 8 1/2 2920

2/15/2021 885 890 14:14 14:24 0:10 10 0.50 8 1/2 2934 0:05:24

Notes:
ft bgs = feet below ground surface
h:mm = hours:minutes
ft/min = feet per minute
in = inches
gal = gallons
h:mm:sec = hours:minutes:seconds
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Beginning Depth 
(ft bgs)

Ending Depth
(ft bgs)

Thickness
(ft bgs) Unified Soil Classification System Classification Lithology Cones 5-Class 

Lithology Munsell Color Munsell Color Code

0 7 7 SILTY SAND (SM) moist, ~85% fine to medium sand,, ~15 low plasticity fines, trace coarse sand mod. 4 olive brown 2.5Y 4/3

7 18 11 POORLY GRADED SAND (SP) moist, ~95% fine to coarse sand, ~5% nonplastic fines, trace fine subrounded gravel.  Root at 12 
feet. mod. 2 light yellowish brown 2.5Y 6/3

18 23 5 POORLY GRADED SAND (SP) ~95% fine to coarse sand, predominantly medium to coarse sand, ~5% fines mod. 2 light yellowish brown 2.5Y 6/3

23 33 10 POORLY GRADED GRAVEL WITH SAND (GP) ~55% subrounded to subangular fine gravel, ~45% fine to coarse sand, ~5% fines mod. 1 light olive brown 2.5Y 5/3

33 38 5 CLAYEY SAND WITH GRAVEL (SC) ~50% fine to coarse sand, ~30% medium plasticity fines, ~20% subrounded to subangular fine 
gravel mod. 4 light olive brown 2.5Y 5/4

38 43 5 CLAYEY SAND WITH GRAVEL (SC) ~60% fine to coarse sand, ~20% fines, ~20% gravel mod. 4 light olive brown 2.5Y 5/4

43 48 5 POORLY GRADED SAND WITH GRAVEL (SP) ~65% fine to coarse sand, ~30% subangular fine gravel, ~5% fines mod. 2 light yellowish brown 2.5Y 6/4

48 68 20 SANDY SILT (ML) ~70% fines, ~30% fine sand, low plasticity hvy. 5 light olive brown 2.5Y 5/4

68 73 5 CLAYEY SAND (SC) ~70% fine to coarse sand, ~30% low plasticity fines hvy. 4 light olive brown 2.5Y 5/6

73 80 7 POORLY GRADED SAND WITH GRAVEL (SP) ~70% fine to coarse sand, ~25% subrounded to subangular fine gravel, ~5% fines mod. 2 light yellowish brown 2.5Y 6/4

80 88 8 POORLY GRADED SAND WITH GRAVEL (SP) ~60% fine to coarse sand, ~35% fine gravel, 5% fines mod. 2 light yellowish brown 2.5Y 6/4

88 93 5 POORLY GRADED GRAVEL WITH SAND (GP) ~60% subrounded to subangular fine to coarse gravel, ~35% fine to coarse sand, ~5% fines mod. 1 light yellowish brown 2.5Y 6/4

93 97 4 SANDY LEAN CLAY (CL) ~70 fines, ~30% fine to medium sand, medium plasticity hvy. 5 olive 5Y 4/3

97 105 8 POORLY GRADED SAND WITH GRAVEL (SP) ~80% fine to coarse sand, ~15% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/4

105 110 5 POORLY GRADED SAND WITH GRAVEL (SP) ~70% fine to coarse sand, ~25% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/4

110 115 5 POORLY GRADED SAND WITH GRAVEL (SP) ~55% fine to coarse sand, ~40% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/4

115 118 3 POORLY GRADED SAND WITH GRAVEL (SP) ~75% fine to coarse sand, ~20% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/4

118 127 9 SILT (ML) ~90% fines, ~10 fine sand, low plasticity, low toughness, soft hvy. 5 v. dark grayish brown 2.5Y 3/2

127 133 6 SILT WITH SAND (ML) ~80% fines, ~20 fine sand, low plasticity, low toughness, soft hvy. 5 v. dark grayish brown 2.5Y 3/2

133 138 5 SANDY SILT (ML) ~70% fines, ~30% fine sand, medium plasticity, trace medium sand, low toughness, soft hvy. 5 olive brown 2.5Y 4/4

138 158 20 POORLY GRADED SAND (SP) ~85% fine to coarse sand, ~10% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/3

158 163 5 POORLY GRADED SAND WITH GRAVEL (SP) ~75% fine to coarse sand, ~20% subrounded to subangular fine gravel, ~5% fines mod. 2 light olive brown 2.5Y 5/3

163 170 7 CLAYEY GRAVEL WITH SAND (GC) ~50% subrounded to angular fine gravel, ~35% medium plasticity fines, ~15% fine to coarse sand mod. 4 light olive brown 2.5Y 5/3

170 178 8 CLAYEY GRAVEL WITH SAND (GC) ~50% subrounded to angular fine gravel, ~35% fine to coarse sand, ~15% medium plasticity fines mod. 4 light olive brown 2.5Y 5/3

178 185 7 POORLY GRADED GRAVEL WITH SAND (GP) ~55% subrounded to subangular fine gravel, ~40% fine to coarse sand, ~5% nonplastic fines mod. 1 grayish brown 2.5Y 5/2

Table 3: Groundwater Monitoring Well Montebello #2 - Borehole Lithology
Grant Rea Park

628 Rea Drive, Montebello, California 90640
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Table 3: Groundwater Monitoring Well Montebello #2 - Borehole Lithology
Grant Rea Park

628 Rea Drive, Montebello, California 90640

185 205 20 POORLY GRADED GRAVEL WITH SAND (GP) ~70% subrounded to subangular fine gravel, ~25% fine to coarse sand, ~5% nonplastic fines mod. 1 grayish brown 2.5Y 5/2

205 208 3 POORLY GRADED GRAVEL WITH SAND (GP) ~55% subrounded to subangular fine gravel, ~40% fine to coarse sand, ~5% nonplastic fines mod. 1 grayish brown 2.5Y 5/2

208 215 7 POORLY GRADED SAND WITH GRAVEL (SP) ~65% fine to coarse sand, ~30% subrounded to angular fine gravel, 5% fines mod. 2 light olive brown 2.5Y 5/3

215 218 3 POORLY GRADED SAND WITH GRAVEL (SP) ~55% fine to coarse sand, ~40% subrounded to angular fine gravel, 5% fines mod. 2 light olive brown 2.5Y 5/3

218 224 6 SANDY SILT (ML) ~70% fines, ~30% fine sand with trace medium to coarse sand, low plasticity hvy. 5 dark gray 5Y 5/1

224 230 6 LEAN CLAY (CL) ~85% fines, ~10% fine sand, ~5% fine gravel, low to medium plasticity hvy. 5 dark gray 5Y 5/1

230 253 23 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

253 260 7 LEAN CLAY WITH SAND (CL) ~75% fines, ~25% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

260 267 7 LEAN CLAY WITH SAND (CL) ~85% fines, ~15% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

267 284 17 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

284 303 19 LEAN CLAY WITH SAND (CL) ~80% fines, ~20% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

303 410 107 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity hvy. 5 dark gray 5Y 5/1

410 418 8 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, trace shell fragments mod. 5 dark gray 5Y 5/1

418 428 10 SANDY LEAN CLAY (CL) ~55% low to medium plasticity fines, ~45% black (10YR 2/1) fine to coarse sand, trace intact shell 
fragments, abundant shell fragments, trace wood fragments, and trace gravels mod. 5 dark gray 5Y 5/1

428 460 32 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, trace shell fragments mod. 5 dark gray 5Y 5/1

460 485 25 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, shell fragments absent mod. 5 dark gray 5Y 5/1

485 505 20 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, trace shell fragments mod. 5 dark gray 5Y 5/1

505 585 80 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, shell fragments absent mod. 5 dark gray 5Y 5/1

585 595 10 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft lt. 5 dark gray 5Y 5/1

595 605 10 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, trace shell fragments mod. 5 dark gray 5Y 5/1

605 660 55 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, shell fragments absent mod. 5 dark gray 5Y 5/1

660 685 25 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, trace shell fragments mod. 5 dark gray 5Y 5/1

685 745 60 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, shell fragments absent mod. 5 dark gray 5Y 5/1

745 760 15 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, trace shell fragments mod. 5 dark gray 5Y 5/1

760 773 13 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, shell fragments absent hvy. 5 dark gray 5Y 5/1
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Beginning Depth 
(ft bgs)

Ending Depth
(ft bgs)

Thickness
(ft bgs) Unified Soil Classification System Classification Lithology Cones 5-Class 

Lithology Munsell Color Munsell Color Code

Table 3: Groundwater Monitoring Well Montebello #2 - Borehole Lithology
Grant Rea Park

628 Rea Drive, Montebello, California 90640

773 783 10 CLAYEY SAND WITH GRAVEL (SC) ~55% black (10YR 2/1) fine to coarse sand, ~30% low to medium plasticity fines, ~15% angular to 
subrounded fine gravel, abundant shell fragments and moderate wood fragments hvy. 4 dark gray 5Y 5/1

783 810 27 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, trace shell fragments mod. 5 dark gray 5Y 5/1

810 890 80 LEAN CLAY (CL) ~90% fines, ~10% fine sand, low to medium plasticity, low toughness, soft, shell fragments absent mod. 5 dark gray 5Y 5/1

Notes:
ft = feet 2 = medium to very coarse sand 
lt. = light 3 = very fine to medium sand 
mod. = moderate 4 = silty sand to sandy silt
hvy. = heavy 5 = silt/clay
1 = gravelly sediment 
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Date Time Depth (ft bgs) Approximate Gallons of 
Water Added Notes Super Gel X

(No. of 50 lb bags)
Drispac
(cups)

Clay Blaster
(gals)

Soda Ash
(No. of 50 lb 

bags)
2/9/2021 8:45 28 Mixed Mud 3 2

2/9/2021 9:10 39 Mixed Mud 1

2/9/2021 9:35 46 Mixed Mud, thicken up for gravel 2

2/9/2021 10:30 55 200 Thinned Mud

2/9/2021 10:50 59 Mixed Mud 2

2/9/2021 12:35 87 Mixed Mud 1 4

2/9/2021 13:20 104 Mixed Mud 2

2/9/2021 13:35 110 200 Mixed Mud 1 2

2/9/2021 16:05 149 200 Mixed Mud 1 2

2/10/2021 7:00 149 hole took 40 gals to start

2/10/2021 7:20 164 200 Mixed Mud 1 2

2/10/2021 9:20 207 200 Thinned Mud 2

2/10/2021 10:20 220 Mixed Mud 2

2/10/2021 12:05 257 Thinned Mud 2

2/10/2021 14:45 330 600 Thinned Mud.  Pumped off to thin back

2/11/2021 7:30 360 180 Add 180 gals - start of shift

2/11/2021 8:30 385 170 Mixed Mud 1 2 1 1/3

2/11/2021 10:30 429 170 Mixed Mud 1 2 1

2/11/2021 12:15 471 4

2/11/2021 12:40 487 2 1

2/11/2021 13:20 507 170 Thinned Mud 2

2/11/2021 15:30 550 700 Pumped off to thin back

2/11/2021 15:45 565 700 Add 700 gals to replace pump-off 1 4 1/4

2/11/2021 16:00 572 1

2/12/2021 7:30 580 110 Add 110 gals start of shift

2/12/2021 8:00 588 170 4 2

2/12/2021 8:55 602 2

2/12/2021 11:30 660 800 Pumped off to thin back

2/12/2021 11:35 660 Mixed mud 1 8 1 1/3

2/12/2021 13:15 704 Mixed mud 1 4

2/12/2021 13:25 709 Mixed mud 1 4

Table 4: Groundwater Monitoring Well Montebello #2 - Drilling Fluid (Mud) Log
Grant Rea Park

628 Rea Drive, Montebello, California 90640

Drilling Fluid Loss/Make-up Information Drilling Fluid Additives
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Date Time Depth (ft bgs) Approximate Gallons of 
Water Added Notes Super Gel X

(No. of 50 lb bags)
Drispac
(cups)

Clay Blaster
(gals)

Soda Ash
(No. of 50 lb 

bags)

Table 4: Groundwater Monitoring Well Montebello #2 - Drilling Fluid (Mud) Log
Grant Rea Park

628 Rea Drive, Montebello, California 90640

Drilling Fluid Loss/Make-up Information Drilling Fluid Additives

2/12/2021 13:45 716 4

2/12/2021 14:15 728 4

2/12/2021 15:00 765 Mixed mud 2 4

2/15/2021 7:30 760 800 Add 800 gals start of shift

2/15/2021 8:00 760 800 Mixed mud 1 10 2 1/2

2/15/2021 11:45 810 Mixed mud 8

2/15/2021 12:15 843 Mixed mud 4

2/15/2021 13:59 870 Mixed mud 8

2/16/2021 -- -- 400 Add 400 gals start of shift

2/16/2021 -- -- Mixed mud 8 2 1/2

2/16/2021 -- -- 1,000 Thinned Mud

2/16/2021 -- -- 1,000 Mixed mud 1 10 2 1/3

2/17/2021 -- -- Mixed mud 4 2

2/17/2021 -- -- Mixed mud 4 1

2/17/2021 -- -- Mixed mud 1 4 1 1/3

2/22/2021 16:00 -- 1500 Thinned Mud before destroying boring 
from 890 to 790 feet bgs

2/22/2021 16:05 -- Mixed mud 2 8 3 1/2

2/23/2021 8:00 -- 500 Begin Reaming Activities - Add 500 gals 
start of shift

2/23/2021 9:15 -- Mixed mud 5 10 1/2

2/23/2021 11:00 120 170 Mixed mud 1 10

2/23/2021 11:50 190 150 Mixed mud 1 8

2/23/2021 16:00 292 250 Mixed mud 2 8 1/2

2/24/2021 7:30 320 200 Add 200 gals start of shift

2/24/2021 7:30 320 Mixed mud 1 8

2/24/2021 8:00 331 Mixed mud 1 4 1/2

2/24/2021 9:15 377 170 Mixed mud 1 8

2/24/2021 9:50 387 Mixed mud 4

2/24/2021 14:40 140 250 Mixed mud 2 8 1/4

2/25/2021 7:30 260 350 Add 350 gals start of shift

2/25/2021 7:35 265 Mixed mud 3 10 1/2
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Date Time Depth (ft bgs) Approximate Gallons of 
Water Added Notes Super Gel X

(No. of 50 lb bags)
Drispac
(cups)

Clay Blaster
(gals)

Soda Ash
(No. of 50 lb 

bags)

Table 4: Groundwater Monitoring Well Montebello #2 - Drilling Fluid (Mud) Log
Grant Rea Park

628 Rea Drive, Montebello, California 90640

Drilling Fluid Loss/Make-up Information Drilling Fluid Additives

2/25/2021 9:10 358 Mixed mud 8 3

2/25/2021 9:23 365 Mixed mud 8

2/25/2021 9:45 390 Mixed mud 1 8 + 4 QTB 2

2/25/2021 10:20 401 170 Mixed mud 8

2/25/2021 10:50 421 Mixed mud 8 2

2/25/2021 13:30 60 350 Mixed mud 8 1/4

2/25/2021 13:40 62 Mixed mud 8

2/25/2021 14:30 117 170 Mixed mud 8

2/25/2021 15:22 164 Mixed mud 4 QTB

2/26/2021 8:15 450 300 Add 300 gals start of shift

2/26/2021 8:30 500 Mixed mud 1 3 QTB

2/26/2021 9:00 522 Mixed mud 1 4 + 4 QTB

2/26/2021 9:20 540 Mixed mud 1 4

3/1/2021 20:00 210 600 Add 600 gals start of shift 3 1/2

3/1/2021 23:00 450 150 Mixed mud 3 5 1/4

3/2/2021 3:00 795 200 Thinned Mud 1/4

3/2/2021 0:00 795 3,000 Thinned Mud - viscosity = 34

3/2/2021 17:30 795 1,500 Thinned Mud - viscosity = 32

3/2/2021 19:00 795 3,000 Thinned Mud - viscosity = 29

Notes:
ft bgs = feet below ground surface
lb = pounds 
gals = gallons
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size
(in)

Volume 
(gal) Notes

2/23/2021 20 40 9:00 9:20 0:20 20 1.00 12 1/4 122 Mill tooth

2/23/2021 40 60 9:22 9:42 0:20 20 1.00 12 1/4 245

2/23/2021 60 80 9:43 10:05 0:22 22 0.91 12 1/4 367

2/23/2021 80 100 10:06 10:28 0:22 22 0.91 12 1/4 490

2/23/2021 100 120 10:28 11:00 0:32 32 0.63 12 1/4 612

2/23/2021 120 140 11:01 11:29 0:28 28 0.71 12 1/4 735

2/23/2021 140 160 11:30 12:00 0:30 30 0.67 12 1/4 857

2/23/2021 160 180 12:01 12:31 0:30 30 0.67 12 1/4 980

2/23/2021 180 200 12:32 13:02 0:30 30 0.67 12 1/4 1102

2/23/2021 200 220 13:03 13:40 0:37 37 0.54 12 1/4 1225

2/23/2021 220 240 13:42 14:20 0:38 38 0.53 12 1/4 1347

2/23/2021 240 260 14:21 14:58 0:37 37 0.54 12 1/4 1469

2/23/2021 260 280 14:59 15:36 0:37 37 0.54 12 1/4 1592

2/23/2021 280 300 15:38 16:08 0:30 30 0.67 12 1/4 1714

2/23/2021 300 320 16:09 16:39 0:30 30 0.67 12 1/4 1837

2/24/2021 320 340 7:30 8:03 0:33 33 0.61 12 1/4 1959

2/24/2021 340 360 8:04 8:33 0:29 29 0.69 12 1/4 2082 Stopped to fix shaker cone

2/24/2021 360 380 9:06 9:33 0:27 27 0.74 12 1/4 2204

2/24/2021 380 400 9:35 10:02 0:27 27 0.74 12 1/4 2327

2/24/2021 400 420 10:04 10:29 0:25 25 0.80 12 1/4 2449

2/24/2021 420 440 10:30 11:00 0:30 30 0.67 12 1/4 2571

2/24/2021 440 450 11:02 11:25 0:23 23 0.43 12 1/4 2633 Circulate, change bit

2/24/2021 20 40 12:40 12:58 0:18 18 1.11 14 3/4 2810

2/24/2021 40 60 13:00 13:10 0:10 10 2.00 14 3/4 2988

2/24/2021 60 80 13:11 13:26 0:15 15 1.33 14 3/4 3165

2/24/2021 80 100 13:27 13:42 0:15 15 1.33 14 3/4 3343

2/24/2021 100 120 13:43 14:00 0:17 17 1.18 14 3/4 3520

Table 5: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Reamed Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size
(in)

Volume 
(gal) Notes

Table 5: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Reamed Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/24/2021 120 140 14:02 14:22 0:20 20 1.00 14 3/4 3698

2/24/2021 140 160 14:23 14:43 0:20 20 1.00 14 3/4 3875

2/24/2021 160 180 14:45 15:05 0:20 20 1.00 14 3/4 4053

2/24/2021 180 200 15:06 15:21 0:15 15 1.33 14 3/4 4230

2/24/2021 200 220 15:23 15:42 0:19 19 1.05 14 3/4 4408

2/24/2021 220 240 15:42 16:02 0:20 20 1.00 14 3/4 4586

2/24/2021 240 260 16:03 16:22 0:19 19 1.05 14 3/4 4763

2/25/2021 260 280 7:25 7:51 0:26 26 0.77 14 3/4 4941

2/25/2021 280 300 7:52 8:08 0:16 16 1.25 14 3/4 5118

2/25/2021 300 320 8:09 8:29 0:20 20 1.00 14 3/4 5296

2/25/2021 320 340 8:30 8:50 0:20 20 1.00 14 3/4 5473

2/25/2021 340 360 8:51 9:13 0:22 22 0.91 14 3/4 5651

2/25/2021 360 380 9:14 9:35 0:21 21 0.95 14 3/4 5828

2/25/2021 380 400 9:36 10:12 0:36 36 0.56 14 3/4 6006

2/25/2021 400 420 10:14 10:45 0:31 31 0.65 14 3/4 6183

2/25/2021 420 440 10:46 11:16 0:30 30 0.67 14 3/4 6361

2/25/2021 440 450 11:17 11:38 0:21 21 0.48 14 3/4 6450 Circulate, change bit

2/25/2021 20 40 13:10 13:27 0:17 17 1.18 17 6685

2/25/2021 40 60 13:28 13:43 0:15 15 1.33 17 6921

2/25/2021 60 80 13:44 14:00 0:16 16 1.25 17 7157

2/25/2021 80 100 14:01 14:16 0:15 15 1.33 17 7393

2/25/2021 100 120 14:17 14:37 0:20 20 1.00 17 7629

2/25/2021 120 140 14:38 14:59 0:21 21 0.95 17 7865

2/25/2021 140 160 15:00 15:16 0:16 16 1.25 17 8100

2/25/2021 160 180 15:17 15:40 0:23 23 0.87 17 8336

2/25/2021 180 200 15:42 16:00 0:18 18 1.11 17 8572

2/25/2021 200 210 16:01 16:13 0:12 12 0.83 17 8690
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Date Start Depth 
(ft bgs)

End Depth 
(ft bgs)

Start Time 
(24 hour)

End Time 
(24 hour)

Time 
Elapsed 
(h:mm)

Minutes ft/min Bit Size
(in)

Volume 
(gal) Notes

Table 5: Groundwater Monitoring Well Montebello #2 - Drilling Rates (Reamed Boring)
Grant Rea Park

628 Rea Drive, Montebello, California 90640

2/26/2021 450 460 7:55 8:07 0:12 12 0.83 8 1/2 -- condition with 8.5" bit

2/26/2021 460 480 8:07 8:22 0:15 15 1.33 8 1/2 --

2/26/2021 480 500 8:22 8:42 0:20 20 1.00 8 1/2 --

2/26/2021 500 520 8:42 8:52 0:10 10 2.00 8 1/2 --

2/26/2021 520 540 8:52 9:02 0:10 10 2.00 8 1/2 --

2/26/2021 540 560 9:02 9:12 0:10 10 2.00 8 1/2 --

2/26/2021 560 580 9:12 9:22 0:10 10 2.00 8 1/2 --

2/26/2021 580 600 9:24 9:38 0:14 14 1.43 8 1/2 --

2/26/2021 600 620 9:40 9:55 0:15 15 1.33 8 1/2 --

2/26/2021 620 640 9:57 10:13 0:16 16 1.25 8 1/2 --

2/26/2021 640 660 10:15 10:30 0:15 15 1.33 8 1/2 --

2/26/2021 660 680 10:32 10:45 0:13 13 1.54 8 1/2 --

2/26/2021 680 700 10:46 10:59 0:13 13 1.54 8 1/2 --

2/26/2021 700 720 11:00 11:10 0:10 10 2.00 8 1/2 --

2/26/2021 720 740 11:12 11:24 0:12 12 1.67 8 1/2 --

2/26/2021 740 760 11:26 11:40 0:14 14 1.43 8 1/2 --

2/26/2021 760 780 11:42 11:57 0:15 15 1.33 8 1/2 --

2/26/2021 780 795 11:58 12:11 0:13 13 1.15 8 1/2 --

Notes:
ft bgs = feet below ground surface
h:mm = hours:minutes
ft/min = feet per minute
in = inches
gal = gallons
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Well Identification Installation Date Latitude
(decimal degrees)1

Longitude
(decimal degrees)1

Top of Well Casing 
Elevation 

(feet NAVD88)1,2

Boring Total 
Depth 

(ft bgs3)

Boring Diameters 
(inches) Casing Material4

Bottom of Well 
Depth 

(ft bgs)5

Screen Interval 
(ft bgs)

Screen Slot Size 
(inches)

Filter Pack 
Interval6
(ft bgs)

Seal Interval7,8

(ft bgs)

MTB2-1 3/2/2021 - 3/3/2021 34.0164 -118.0916 182.952 790 8.5 / 14.75 / 17 / 22 2.5-inch Ø 
Sch. 80 PVC 789.8 745.5 - 780.0 0.020 735.4 - 789.8 440.2 - 735.4

MTB2-2 3/2/2021 - 3/3/2021 34.0164 -118.0916 182.952 790 14.75 / 17 / 22 2.5-inch Ø 
Sch. 80 PVC 434.9 415.5 - 434.9 0.020 404.8 - 440.2 265.0 - 404.8

MTB2-3 3/2/2021 - 3/3/2021 34.0164 -118.0916 182.952 790 14.75 / 17 / 22 2.5-inch Ø 
Sch. 80 PVC 260.0 250.5 - 260.0 0.020 245.1 - 265.0 240.0 - 245.0 (bentonite chips)

204.9 - 240.0 

MTB2-4 3/2/2021 - 3/3/2021 34.0164 -118.0916 182.952 790 17 / 22 2.5-inch Ø 
Sch. 80 PVC 199.8 180.4 - 199.8 0.020 171.5 - 205.0 120 - 171.5

MTB2-5 3/2/2021 - 3/3/2021 34.0164 -118.0916 182.952 790 17 / 22 2.5-inch Ø 
Sch. 80 PVC 115.0 100.4 - 114.9 0.020 94.5 - 120.0 85.0 - 94.5 (bentonite chips)

1.0 - 85.0 (cement-bentonite grout)

Notes:
1.  GPS coordinates collected at one reference point on rim of well vault.  
2. NAVD88 = North American Vertical Datum of 1988 
3. ft bgs = feet below ground surface. 
4. PVC = polyvinyl chloride; Ø = diameter. 
5. PVC well casings were completed with steel, flush-threaded end caps.  
6. Filter pack used for wells consisted of #3 Lapis Lustre sand.  
7. Unless otherwise noted, the transition seal consists of mixture of approximately 2 parts medium bentonite chips to 1 part #3 sand.   

Table 6:  Groundwater Monitoring Well Montebello #2 - Well Construction Details
Grant Rea Park

 628 Rea Drive, Montebello, California 90640
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Temperature
(Celcius)

Conductivity
(mS/cm) 4

pH
Turbidity
(NTU) 5

Dissolved Oxygen
(mg/L) 6

Oxidation 
Reduction 
Potential

(mV) 7

MTB2-1 75.40 76.02 26.9 3.380 8.62 0.0 7.5 90 6.5 9.0 9.1 6,052 Water has yellow color

MTB2-2 64.50 61.85 24.7 0.436 8.95 4.0 5.4 130 4.0 7.5 14.1 6,302

MTB2-3 66.50 68.22 23.8 0.425 9.59 0.0 6.7 131 3.0 9.0 11.0 2,716

MTB2-4 66.50 69.06 22.7 0.408 8.81 0.0 5.6 131 8.0 7.0 11.9 3,932 Trace micaceous material in purged water

MTB2-5 59.50 60.14 20.5 0.539 7.75 0.0 0.0 38 2.0 3.5 5.0 2,546
A dissolved oxygen reading of 0.18 mg/L was 
recorded during the first groundater sampling 

event on 17 June 2021.

Notes:
1. btoc = below top of casing
2. Initial water levels measured on 3/9/2021
3. Final water levels for wells MTB2-2 through MTB2-5 measured on 4/6/2021, MTB2-1 was still recovering from development; MTB2-1 final water level measured on 4/15/2021.
4.  mS/cm = millisiemens per centimeter
5.  NTU = nephelometric turbidity units
6.  mg/L = milligrams per liter
7.  mV = millivolts
8.  gpm = gallons per minute

Well Identification
Initial Water Level 

(feet btoc) 1,2
Final Water Level (feet 

btoc) 3

Final Water Quality Parameters 

Table 7:  Groundwater Monitoring Well Montebello #2 - Well Development Observations
Grant Rea Park

 628 Rea Drive, Montebello, California 90640

Average Pumping 
Rate - Air Lifting

(gpm) 8

Estimated Total 
Volume of Water 

Removed
(gallons)

Field Observations/Notes

Average Pumping 
Rate - Dual-Swab 

Air Lifting
(gpm)

Average Pumping 
Rate - Final 

Development
(gpm)
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Test Date
Nominal Test 

Pressure
(psi)

Solution Method 1,2 K 3
(feet per day)

y0 4

(feet)
Le 5

(feet)

MTB2-1
Bouwer-Rice 1.2 8.6 --

Hvorslev 1.1 8.4 --
Bouwer-Rice 1.1 17.5 --

Hvorslev 1.0 17.1 --
MTB2-2

Bouwer-Rice 1.4 8.5 --
Hvorslev 1.8 8.5 --

Bouwer-Rice 1.4 18.7 --
Hvorslev 1.7 18.7 --

MTB2-3 
Bouwer-Rice 6.3 9.4 --

Hvorslev 6.3 9.4 --
Bouwer-Rice 6.5 18.8 --

Hvorslev 6.5 18.8 --
MTB2-4

Springer-Gelhar (1st Trough) 59.0 -- 113.0
Springer-Gelhar (2nd Peak) 82.0 -- 113.0

Springer-Gelhar (1st Trough) 45.2 -- 99.2
Springer-Gelhar (2nd Peak) 60.0 -- 115.4

MTB2-5
Bouwer-Rice 77.2 12.8 --

Hvorslev 107.6 13.1 --
Bouwer-Rice 63.5 20.6 --

Hvorslev 80.6 19.6 --

NOTES
1.  Slug test analysis results based on water level displacement recovery data.  
2.  Analysis performed using AQTESOLV version 4.5 (HydroSOLVE Inc., 2007).
3.  K = hydraulic conductivity as estimated with AQTESOLV curve fitting method.
4.  Bouwer-Rice (1989) and Hvorslev (1951) methods estimate y0 , the y-intercept of the fit line.
5.  Springer-Gelhar (1991) estimates Le, the effective water column length in the test well.

4/20/2021
5

10

4/16/2021
5

10

4/20/2021
5

10

4/16/2021
5

10

Table 8: Groundwater Monitoring Well Montebello #2 - Pneumatic Slug Testing 
Grant Rea Park

 628 Rea Drive, Montebello, California 90640

4/16/2021 5

4/20/2021 10
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Data collection was completed using a Trimble R7 base station
receiver, Zephyr geodetic antenna, Seco 2-meter fixed height
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OPUS (Online User Position Service) readable format using 
Trimble Business Center software and uploaded to the OPUS 
website for processing.
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SLUG TEST RECOVERY GRAPH 
MTB2-3, 5 PSI SLUG TEST 

WRD Montebello #2 
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SLUG TEST RECOVERY GRAPH 
MTB2-3, 10 PSI SLUG TEST 

WRD Montebello #2 
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SLUG TEST RECOVERY GRAPH 
MTB2-4, 5 PSI SLUG TEST 

WRD Montebello #2 
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SLUG TEST RECOVERY GRAPH 
MTB2-4, 10 PSI SLUG TEST 
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FIGURE 4-9 

SLUG TEST RECOVERY GRAPH 
MTB2-5, 5 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 

 



 

5699 
3-Aug-2021 

JMP 
KZ 
VR 

-1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

0.01 0.1 1 10 100 1000

Di
sp

la
ce

m
en

t (
fe

et
, l

in
ea

r s
ca

le
)

Time (seconds, logarithmic scale)

Displacement Recovery - MTB2-5 - 10 psi Slug Test

MTB2-5 splined MTB2-5

FIGURE 4-10 

SLUG TEST RECOVERY GRAPH 
MTB2-5, 10 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 

 



0. 180. 360. 540. 720. 900.
0.1

1.

10.

100.

Time (sec)

D
is

pl
ac

e
m

en
t (

ft
)

5 PSI SLUG TEST AT MTB2-1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-1
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  34.51 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (MTB2-1)

Initial Displacement:  8.726 ft Static Water Column Height:  704.5 ft
Total Well Penetration Depth:  704.5 ft Screen Length:  34.51 ft
Casing Radius:  0.1042 ft Well Radius:  0.3542 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.165 ft/day y0 = 8.566 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results - Figure 5-1



0. 180. 360. 540. 720. 900.
0.1

1.

10.

100.

Time (sec)

D
is

pl
ac

e
m

en
t (

ft
)

5 PSI SLUG TEST AT MTB2-1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-1
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  34.51 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (MTB2-1)

Initial Displacement:  8.726 ft Static Water Column Height:  704.5 ft
Total Well Penetration Depth:  704.5 ft Screen Length:  34.51 ft
Casing Radius:  0.1042 ft Well Radius:  0.3542 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 1.082 ft/day y0 = 8.449 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-2



0. 400. 800. 1.2E+3 1.6E+3 2.0E+3
0.1

1.

10.

100.

Time (sec)

D
is

pl
ac

e
m

en
t (

ft
)

10 PSI SLUG TEST AT MTB2-1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-1
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  34.51 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (MTB2-1)

Initial Displacement:  17.71 ft Static Water Column Height:  706.6 ft
Total Well Penetration Depth:  706.6 ft Screen Length:  34.51 ft
Casing Radius:  0.1042 ft Well Radius:  0.3542 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.053 ft/day y0 = 17.47 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-3
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10 PSI SLUG TEST AT MTB2-1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-1
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  34.51 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (MTB2-1)

Initial Displacement:  17.71 ft Static Water Column Height:  706.6 ft
Total Well Penetration Depth:  706.6 ft Screen Length:  34.51 ft
Casing Radius:  0.1042 ft Well Radius:  0.3542 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 0.9656 ft/day y0 = 17.11 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-4



0. 200. 400. 600. 800. 1000.
0.1

1.

10.

100.

Time (sec)

D
is

pl
ac

e
m

en
t (

ft
)

5 PSI SLUG TEST AT MTB2-2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-2
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  19.41 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MTB2-2)

Initial Displacement:  10.38 ft Static Water Column Height:  372.8 ft
Total Well Penetration Depth:  372.8 ft Screen Length:  19.42 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.411 ft/day y0 = 8.485 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-5
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5 PSI SLUG TEST AT MTB2-2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-2
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  19.41 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MTB2-2)

Initial Displacement:  10.38 ft Static Water Column Height:  372.8 ft
Total Well Penetration Depth:  372.8 ft Screen Length:  19.42 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 1.761 ft/day y0 = 8.485 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-6
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10 PSI SLUG TEST AT MTB2-2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-2
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  19.41 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MTB2-2)

Initial Displacement:  22.43 ft Static Water Column Height:  372.8 ft
Total Well Penetration Depth:  372.8 ft Screen Length:  19.42 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.401 ft/day y0 = 18.73 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-7
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10 PSI SLUG TEST AT MTB2-2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-2
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  19.41 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MTB2-2)

Initial Displacement:  22.43 ft Static Water Column Height:  372.8 ft
Total Well Penetration Depth:  372.8 ft Screen Length:  19.42 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 1.749 ft/day y0 = 18.73 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-8
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5 PSI SLUG TEST AT MTB2-3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-3
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  14. ft Anisotropy Ratio (Kz/Kr):  0.003263

WELL DATA (MTB2-3)

Initial Displacement:  11.22 ft Static Water Column Height:  190.2 ft
Total Well Penetration Depth:  190.2 ft Screen Length:  9.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 6.336 ft/day y0 = 9.448 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-9



0. 140. 280. 420. 560. 700.
0.01

0.1

1.

10.

100.

Time (sec)

D
is

pl
ac

e
m

en
t (

ft
)

5 PSI SLUG TEST AT MTB2-3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-3
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  14. ft Anisotropy Ratio (Kz/Kr):  0.003263

WELL DATA (MTB2-3)

Initial Displacement:  11.22 ft Static Water Column Height:  190.2 ft
Total Well Penetration Depth:  190.2 ft Screen Length:  9.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 6.308 ft/day y0 = 9.448 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-10
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10 PSI SLUG TEST AT MTB2-3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-3
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  14. ft Anisotropy Ratio (Kz/Kr):  0.002851

WELL DATA (MTB2-3)

Initial Displacement:  22.36 ft Static Water Column Height:  190.2 ft
Total Well Penetration Depth:  190.2 ft Screen Length:  9.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 6.5 ft/day y0 = 18.82 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-11
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10 PSI SLUG TEST AT MTB2-3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-3
Test Date:  4/16/2021

AQUIFER DATA

Saturated Thickness:  14. ft Anisotropy Ratio (Kz/Kr):  0.002851

WELL DATA (MTB2-3)

Initial Displacement:  22.36 ft Static Water Column Height:  190.2 ft
Total Well Penetration Depth:  190.2 ft Screen Length:  9.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.6146 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 6.459 ft/day y0 = 18.82 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-12
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5 PSI SLUG TEST AT MTB2-4

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-4
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-4)

Initial Displacement:  9.294 ft Static Water Column Height:  129.6 ft
Total Well Penetration Depth:  129.6 ft Screen Length:  19.4 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 59. ft/day Le = 113. ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-13
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5 PSI SLUG TEST AT MTB2-4

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-4
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-4)

Initial Displacement:  9.294 ft Static Water Column Height:  129.6 ft
Total Well Penetration Depth:  129.6 ft Screen Length:  19.4 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 82. ft/day Le = 113. ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-14
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10 PSI SLUG TEST AT MTB2-4

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-4
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-4)

Initial Displacement:  20.05 ft Static Water Column Height:  129.6 ft
Total Well Penetration Depth:  129.6 ft Screen Length:  19.4 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 45.19 ft/day Le = 99.15 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-15
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10 PSI SLUG TEST AT MTB2-4

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-4
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-4)

Initial Displacement:  20.05 ft Static Water Column Height:  129.6 ft
Total Well Penetration Depth:  129.6 ft Screen Length:  19.4 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 60. ft/day Le = 115.4 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-16
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5 PSI SLUG TEST AT MTB2-5

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-5
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-5)

Initial Displacement:  8.937 ft Static Water Column Height:  54.1 ft
Total Well Penetration Depth:  54.1 ft Screen Length:  14.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 77.24 ft/day y0 = 12.75 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-17
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5 PSI SLUG TEST AT MTB2-5

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-5
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-5)

Initial Displacement:  8.937 ft Static Water Column Height:  54.1 ft
Total Well Penetration Depth:  54.1 ft Screen Length:  14.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 107.6 ft/day y0 = 13.12 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-18
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10 PSI SLUG TEST AT MTB2-5

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-5
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-5)

Initial Displacement:  20. ft Static Water Column Height:  54.1 ft
Total Well Penetration Depth:  54.1 ft Screen Length:  14.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 63.46 ft/day y0 = 20.64 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-19
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10 PSI SLUG TEST AT MTB2-5

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5699
Location:  Montebello, CA
Test Well:  MTB2-5
Test Date:  4/20/2021

AQUIFER DATA

Saturated Thickness:  224. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MTB2-5)

Initial Displacement:  20. ft Static Water Column Height:  54.1 ft
Total Well Penetration Depth:  54.1 ft Screen Length:  14.54 ft
Casing Radius:  0.1042 ft Well Radius:  0.7083 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 80.56 ft/day y0 = 19.64 ft

jmperry
Text Box
AQTESOLV Fits and Calculated Results: Figure 5-20
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5699 
3-Aug-2021 

JMP 
KZ 
VR 

-1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25 17:30

D
ra

w
do

w
n 

(m
ea

su
re

d 
fro

m
 1

6:
20

, f
t)

Time of Day, April 16, 2021

MTB2-2 Drawdown with Observation Wells - 10 psi Slug Test

MTB2-2 MTB2-3 MTB2-1

FIGURE 6-4 

WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
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WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
MTB2-3, 5 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 
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WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
MTB2-3, 10 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 
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WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
MTB2-4, 5 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 
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WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
MTB2-4, 10 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 
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WATER COLUMN DISPLACEMENT AT TEST AND OBSERVATION WELLS 
MTB2-5, 5 PSI SLUG TEST 

WRD Montebello #2 
Grant Rea Park, 628 Rea Drive, Montebello, California 
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WRD Request for Bid (March 2020)



REQUEST FOR BID  
INSTALLATION OF A DEEP NESTED  

GROUNDWATER MONITORING WELL 
(RFB-19-003) 

SPECIFICATIONS 
CONTRACT NO. 1107 

PREPARED FOR: 

WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
4040 PARAMOUNT BOULEVARD, LAKEWOOD, CA 90712 

PREPARED BY 

WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
4040 PARAMOUNT BOULEVARD, LAKEWOOD, CA 90712 

March 2020 
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SECTION 00 11 16 
INVITATION TO BID  

Sealed Bids for the Installation of a Deep Nested Groundwater Monitoring Well will be received 
by the Water Replenishment District of Southern California (WRD), 4040 Paramount Boulevard, 
Lakewood, CA, 90712, until 3:00 PM local time on July 16, 2020, at which time the Bids received 
will be publicly opened and read virtually through GoToMeeting.   

The President of the United States and the Governor of California have both declared a State of 
Emergency as a result of the threat of the novel coronavirus COVID-19. The Governor issued 
Executive Order N-33-20 which orders all individuals to stay at home, and also Orders N-25-20 
and N-29-20 which direct Californians to cancel all large gatherings and allows for 
teleconferencing of public meetings. Additionally, the County of Los Angeles Department of Public 
Health issued a Safer At Home Order on April 10, 2020 prohibiting public gatherings or events of 
any size, and on May 13, 2020 extended the order indefinitely. To that end, no members of the 
public will be allowed to attend in-person meetings, including this meeting. Instead, members of 
the public may attend this meeting virtually which will be displayed via GoToMeeting, either:  

1. Webcast: at www.gotomeeting.com, to join, click Join in the upper right corner, this will 
bring you to a new dialog box where you need to  

a) enter the Meeting Number 868-163-421– click Join,  
b) enter Your Name,  
c) enter your Email Address, and  
d) click Join at the bottom of the information that you just entered; or 

2. Audio Only: dial in 1 877 309 2073, listen to the instructions and enter the following 
Meeting Number when prompted 868-163-421. 
 

Please note: Attendance will be taken at the beginning and at the end of the mandatory pre-bid 
conference, and it is your responsibility to ensure that your attendance is acknowledged by the 
host. 

The Project consists of furnishing all labor, materials, equipment, supplies and incidentals 
required for the Installation of a Deep Nested Groundwater Monitoring Well.   

Bids will be received for a single prime Contract.  Bids shall be on a lump sum and unit price basis, 
as indicated in the Bid Form. Bidding Documents may be obtained free of charge from the WRD 
Procurement Portal at: https://wrd.bonfirehub.com/, which will be posted under this Solicitation 
Reference Number and Project Title and in the format stated in the advertisement or invitation 
to bid. Prospective bidders must register through WRD’s Procurement Portal in order to download 
plans and specifications, reference documents, and to receive addenda and notifications when 
issued.  

BIDS MUST BE SUBMITTED USING THE BID FORMS INCLUDED IN THE BID DOCUMENTS FOR THE 
INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL.  Each Bid must be 
accompanied by a certified check drawn on a solvent bank, payable to the WRD, for an amount 
equal to ten percent (10%) of the total maximum amount Bid or by a satisfactory corporate surety 

http://www.gotomeeting.com/
tel:+18773092073,,707517397
https://wrd.bonfirehub.com/
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bond for said amount and so payable, as a guarantee that the successful Bidder will within ten 
(10) days from the date of the award of the Contract, enter into a valid Contract with the WRD for 
said work in accordance with said Bid Documents.  

The successful Bidder will be required to submit performance and payment bonds with the 
Contract.  A bond in the sum of one hundred percent (100%) of the Contract price shall be 
furnished, guaranteeing the faithful performance of said Contract, and a bond in the sum of one 
hundred percent (100%) of the Contract price shall be furnished for the protection of all laborers 
and materialmen. 

Pursuant to Public Contract Code Section 10263, Contractor will be permitted to substitute 
securities in lieu of retention. 

Bids shall be made in accordance with the prevailing hourly rate of the wages for this locality and 
project as determined by the Director of Industrial Relations pursuant to Labor Code Section 1770 
et. seq, a copy of which wage rate schedule is on file in the office of the WRD. The Contractor and 
any of its subcontractors shall pay not less than the specified prevailing rate of per diem wages 
for general, holiday and overtime work to all workers employed in the execution of this Contract.  

Contractors submitting a bid shall possess, at the time the contract is awarded, the following class 
of contractor’s license issued pursuant to Division 3, Chapter 9 of the Business and Professions 
Code of the State of California: California Class C-57.  The Contractor shall certify that the license 
specified is the classification of contractor’s license required by law to enable the Contractor to 
perform the Work contemplated under the Contract Documents.  Contractor shall provide WRD 
with a copy of its Contractor’s License and expiration date with its bid, and shall present 
satisfactory evidence that it is licensed in good standing. 

Each Contractor submitting a bid shall complete and submit with the bid all of the mandatory 
forms and information requested by the Bid Documents.  Failure to include any of these 
documents with the bid may disqualify the bid.  

WRD reserves the right to reject any and all bids, and to waive any informality in any bid received, 
and to be the sole judge of the merits of the respective bids received.  The award, if made, will be 
made to the lowest responsible bidder.  

A mandatory pre-bid conference will be held virtually at 10:00 AM local time on June 18, 2020,  
which will be displayed via GoToMeeting, either:  

3. Webcast: at www.gotomeeting.com, to join, click Join in the upper right corner, this will 
bring you to a new dialog box where you need to  

a) enter the Meeting Number 267-112-765– click Join,  
b) enter Your Name,  
c) enter your Email Address, and  
d) click Join at the bottom of the information that you just entered; or 

4. Audio Only: dial in 1 877 309 2073, listen to the instructions and enter the following 
Meeting Number when prompted 267-112-765. 
 

Please note: Attendance will be taken at the beginning and at the end of the mandatory pre-bid 
conference, and it is your responsibility to ensure that your attendance is acknowledged by the 
host. 

http://www.gotomeeting.com/
tel:+18773092073,,707517397
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Potential bidders may submit questions until June 25, 2020 at 10:00 AM local time. All questions 
shall be submitted through the Opportunity Q&A section via the WRD Procurement Portal at 
https://wrd.bonfirehub.com/. For guidance on how to submit a question through 
https://wrd.bonfirehub.com/, please visit https://support.gobonfire.com/hc/en-
us/articles/115015333227-How-do-I-contact-the-Project-Owner-. 

LATE BIDS WILL NOT BE CONSIDERED.   
WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA  
Melody Wu, Project Administrator  

 
Owner:  Water Replenishment of Southern California 
By:  Board of Directors 
Date:  March 5, 2020 

++END OF SECTION++ 

 

https://support.gobonfire.com/hc/en-us/articles/115015333227-How-do-I-contact-the-Project-Owner-
https://support.gobonfire.com/hc/en-us/articles/115015333227-How-do-I-contact-the-Project-Owner-
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SECTION 00 21 13 
INSTRUCTIONS TO BIDDERS 
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DEFINED TERMS 

1.01 Terms used in these Instructions to Bidders have the meanings indicated in the General 
Conditions and Supplementary Conditions.  

COPIES OF BIDDING DOCUMENTS 

2.01 Complete sets of the Bidding Documents may be obtained free of charge from the WRD 
Procurement Portal at: https://wrd.bonfirehub.com/, which will be posted under this 
Solicitation Reference Number and Project Title and in the format stated in the 
advertisement or invitation to bid. Prospective bidders must register through WRD’s 
Procurement Portal in order to download plans and specifications, reference documents, 
and to receive addenda and notifications when issued.  

2.02 Complete sets of Bidding Documents shall be used in preparing Bids.  Owner does not 
assume any responsibility for errors or misinterpretations resulting from the use of 
incomplete sets of Bidding Documents. 

2.03 Owner and Engineer, in making copies of Bidding Documents available on the above 
terms, do so only for the purpose of obtaining Bids for the Work and do not authorize or 
confer a license for any other use. 

QUALIFICATIONS OF BIDDERS 

3.01 Bidders shall complete the General Contractor Questionnaire (Section 00 45 00) 

3.02 Owner may conduct such investigations as Owner deems necessary to assist in the 
evaluation of any Bid and to establish the responsibility, qualifications and financial ability 
of Bidders, proposed listed Subcontractors, suppliers and other persons and organizations 
to perform and furnish the Work in accordance with the Contract Documents to Owner's 
satisfaction within the prescribed time.  A Bidder’s failure to promptly respond to such 
investigations and inquiries shall result in the rejection of the Bidder’s Bid as non-
responsive. 

3.03 In the event the Owner renders a finding that Bidder or a listed subcontractor is not a 
responsible bidder, including based upon the General Contractor Questionnaire and 
Paragraphs 3.01 and 3.02 immediately above, the Owner will provide the Bidder and, if 
applicable, the affected listed subcontractor, notice of such a finding and, if requested, a 
due process hearing wherein the Bidder and, if applicable, the affected listed 
subcontractor, will be provided an opportunity to respond and contest the finding of non-
responsibility and present evidence of its responsibility.  The Bidder and, if applicable, the 
affected listed subcontractor, must notify Owner of its request for a due process hearing 
within five (5) working days of the date of the notice and may submit evidence or a 
response to the finding with the request.  The Owner will notify the Bidder and, if 
applicable, the affected subcontractor, of the date, time, and location of the hearing, 
which may take place within five (5) working days of the request for the due process 
hearing.  

3.04 If the Owner ultimately determines that a listed subcontractor is not responsible, Owner 
may grant permission to the Bidder to substitute the non-responsible listed subcontractor 
pursuant to Public Contract Code §4107(a)(9) provided that such substitution results in 
no change in the amount of the Bidder’s bid.  If the Bidder refuses to substitute the listed 
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subcontractor, the Owner will reject the Bidder from further participation in bidding on 
the grounds of the non-responsibility of the listed subcontractor in question. 

3.05 All contractors and subcontractors listed in the Bid Form must be registered with the 
Department of Industrial Relations pursuant to Labor Code Section 1725.5. 

3.06 A Bidder’s failure to submit required qualification information within the times indicated 
may disqualify Bidder from receiving an award of the Contract. 

3.07 No requirement in this Article 3 to submit information will prejudice the right of Owner 
to seek additional pertinent information regarding Bidder’s qualifications. 

3.08 Bidder is advised to carefully review those portions of the Bid Form requiring Bidder’s 
representations and certifications. 

SITE AND OTHER AREAS; EXISTING SITE CONDITIONS; 
EXAMINATION OF SITE; OTHER WORK AT THE SITE 

4.01 Site and Other Areas 

A. The Site is identified in the Bidding Documents. By definition, the Site includes rights-
of-way, easements, and other lands furnished by Owner for the use of the 
Contractor. Any additional lands required for temporary construction facilities, 
construction equipment, or storage of materials and equipment, and any access 
needed for such additional lands, are to be obtained and paid for by Contractor. 

4.02 Existing Site Conditions 

A. Subsurface and Physical Conditions; Hazardous Environmental Conditions 

1. The Supplementary Conditions identify: 

a. Those reports known to Owner of explorations and tests of subsurface 
conditions at or adjacent to the Site. 

b. Those drawings known to Owner of physical conditions relating to existing 
surface or subsurface structures at the Site (except Underground 
Facilities). 

c. Reports and drawings known to Owner relating to Hazardous 
Environmental Conditions that have been identified at or adjacent to the 
Site. 

d. Technical Data contained in such reports and drawings. 

2. Owner will make copies of reports and drawings referenced above available to 
any Bidder on request. These reports and drawings are not part of the Contract 
Documents, but the Technical Data contained therein upon whose accuracy 
Bidder is entitled to rely, as provided in the General Conditions, has been 
identified and established in the Supplementary Conditions. Bidder is 
responsible for any interpretation or conclusion Bidder draws from any 
Technical Data or any other data, interpretations, opinions, or information 
contained in such reports or shown or indicated in such drawings. 

3. If the Supplementary Conditions do not identify Technical Data, the default 
definition of Technical Data set forth in Article 1 of the General Conditions will 
apply. 
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B. Underground Utilities and Facilities:  Information and data shown or indicated in the 
Bidding Documents with respect to existing Underground Facilities at or contiguous 
to the Site are set forth in the Contract Documents and are based upon information 
and data furnished to Owner and Engineer by owners of such Underground Facilities, 
including Owner, or others. 

C. Adequacy of Data:  Provisions concerning responsibilities for the adequacy of data 
furnished to prospective Bidders with respect to subsurface conditions, other 
physical conditions, and Underground Facilities, and possible changes in the Bidding 
Documents due to differing or unanticipated subsurface or physical conditions 
appear in Paragraphs 5.03, 5.04, and 5.05 of the General Conditions. Provisions 
concerning responsibilities for the adequacy of data furnished to prospective Bidders 
with respect to a Hazardous Environmental Condition at the Site, if any, and possible 
changes in the Contract Documents due to any Hazardous Environmental Condition 
uncovered or revealed at the Site which was not shown or indicated in the Drawings 
or Specifications or identified in the Contract Documents to be within the scope of 
the Work, appear in Paragraph 5.06 of the General Conditions. 

4.03 Site Visit and Testing by Bidders 

A. Bidder shall conduct the required Site visit during normal working hours, and shall 
not disturb any ongoing operations at the Site. 

B. Bidder is not required to conduct any subsurface testing, or exhaustive investigations 
of Site conditions. 

C. On request, and to the extent Owner has control over the Site, and schedule 
permitting, the Owner may provide Bidder access to the Site to conduct such 
additional examinations, investigations, explorations, tests, and studies as Bidder 
deems necessary for preparing and submitting a successful Bid. Owner will not have 
any obligation to grant such access if doing so is not practical because of existing 
operations, security or safety concerns, or restraints on Owner’s authority regarding 
the Site. 

D. Bidder shall comply with all applicable Laws and Regulations regarding excavation 
and location of utilities, obtain all permits, and comply with all terms and conditions 
established by Owner or by property owners or other entities controlling the Site 
with respect to schedule, access, existing operations, security, liability insurance, and 
applicable safety programs. 

E. If applicable, Bidder shall fill all testing holes and clean up and restore the Site to its 
former condition from any investigative or testing related Site disturbances upon 
completion of such explorations, investigations, tests, and studies. 

4.04 Other Work at the Site 

A. Reference is made to Article 8 of the Supplementary Conditions for the identification 
of the general nature of other work of which Owner is aware (if any) that is to be 
performed at the Site by Owner or others (such as utilities and other prime 
contractors) and relates to the Work contemplated by these Bidding Documents. If 
Owner is party to a written contract for such other work, then on request, Owner 
will provide to each Bidder access to examine such contracts (other than portions 
thereof related to price and other confidential matters), if any. 
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BIDDER’S REPRESENTATIONS 

5.01 It is the responsibility of each Bidder before submitting a Bid to: 

A. Examine and carefully study the Bidding Documents, and any data and reference 
items identified in the Bidding Documents; 

B. Visit the Site, conduct a thorough, alert visual examination of the Site and adjacent 
areas, and become familiar with and satisfy itself as to the general, local, and Site 
conditions that may affect cost, progress, and performance of the Work; 

C. Become familiar with and satisfy itself as to all Laws and Regulations that may affect 
cost, progress, and performance of the Work; 

D. Carefully study all:  (1) reports of explorations and tests of subsurface conditions at 
or adjacent to the Site and all drawings of physical conditions relating to existing 
surface or subsurface structures or utilities at the Site that have been identified in 
the Bidding Documents, especially with respect to Technical Data in such reports and 
drawings, and (2) reports and drawings relating to Hazardous Environmental 
Conditions, if any, at or adjacent to the Site that have been identified in the Bidding 
Documents, especially with respect to Technical Data in such reports and drawings; 

E. Consider the information known to Bidder itself; information commonly known to 
contractors doing business in the locality of the Site; information and observations 
obtained from visits to the Site; the Bidding Documents; and the Site-related reports 
and drawings identified in the Bidding Documents, with respect to the effect of such 
information, observations, and documents on (1) the cost, progress, and 
performance of the Work; (2) the means, methods, techniques, sequences, and 
procedures of construction to be employed by Bidder; and (3) Bidder’s safety 
precautions and programs; 

F. Agree, based on the information and observations referred to in the preceding 
paragraphs, that at the time of submitting its Bid no further examinations, 
investigations, explorations, tests, studies, or data are necessary for the 
determination of its Bid for performance of the Work at the price bid and within the 
times required, and in accordance with the other terms and conditions of the Bidding 
Documents; 

G. Become aware of the general nature of the work to be performed by Owner and 
others at the Site that relates to the Work as indicated in the Bidding Documents; 

H. Promptly give Owner written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder discovers in the Bidding Documents and confirm that the 
written resolution thereof by Owner and (if necessary) Engineer is acceptable to 
Bidder; 

I. Determine that the Bidding Documents are generally sufficient to indicate and 
convey understanding of all terms and conditions for the performance and furnishing 
of the Work; and 

J. Agree that the submission of a Bid will constitute an incontrovertible representation 
by Bidder that Bidder has complied with every requirement of this Article, that 
without exception the Bid and all prices in the Bid are premised upon performing 
and furnishing the Work required by the Bidding Documents. 
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PRE-BID CONFERENCE 

6.01 A pre-bid conference, if any, will be held at the time and location stated in the invitation 
or advertisement to bid. Representatives of Owner and Engineer will be present to discuss 
the Project. Bidders are encouraged to attend and participate in the conference. Engineer 
will transmit to all prospective Bidders of record such Addenda as Engineer considers 
necessary in response to questions arising at the conference.  Oral statements at the pre-
bid conference may not be relied upon and will not be binding or legally effective. 

INTERPRETATIONS OF BIDDING DOCUMENTS AND 
ADDENDA 

7.01 All questions about the meaning or intent of the Bidding Documents are to be submitted 
to the Owner in writing.  Interpretations or clarifications considered necessary by Owner 
and (if necessary) Engineer in response to such questions will be issued by Addenda 
delivered to all parties recorded as having received the Bidding Documents. Questions 
received less than seven (7) days prior to the date for opening of Bids may not be 
answered. Only responses to questions answered by Addenda will be binding.  Oral and 
other interpretations or clarifications will be without legal effect. 

7.02 Addenda may be issued to clarify, correct, supplement, or change the Bidding Documents. 

BID SECURITY 

8.01 A Bid must be accompanied by Bid security made payable to Owner in an amount of 10% 
of Bidder’s maximum Bid price (determined by adding all bid schedules) and in the form 
of a certified check, bank money order, or a Bid bond (on the form included in the Bidding 
Documents) issued by a surety meeting the requirements of Paragraphs 6.01 and 6.02 of 
the General Conditions. 

8.02 The Bid security of the apparent Successful Bidder will be retained until Owner awards 
the Contract to such Bidder, and such Bidder has executed the Contract Documents, 
furnished the required contract security, and met the other conditions of the Notice of 
Award, whereupon the Bid security will be released. If the Successful Bidder fails to 
execute and deliver the Contract Documents and furnish the required contract security 
within fifteen (15) days after the Notice of Award, Owner may consider Bidder to be in 
default, annul the Notice of Award, and the Bid security of that Bidder will be forfeited.  
The amount of the forfeiture will be limited to the amount of the Bid security or the 
difference between the rejected Bid and the next lowest responsive Bid accepted by the 
Owner, whichever is lower.   Such forfeiture shall be Owner’s exclusive remedy if Bidder 
defaults. 

8.03 The Bid security of other Bidders that Owner believes to have a reasonable chance of 
receiving the award may be retained by Owner until the earlier of seven (7) days after the 
Effective Date of the Contract or sixty-one (61) days after the Bid opening, whereupon Bid 
security furnished by such Bidders will be released. 

8.04 Bid security of other Bidders that Owner believes do not have a reasonable chance of 
receiving the award will be released within seven (7) days after the Bid opening. 
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CONTRACT TIMES 

9.01 The number of consecutive calendar days within which, or the dates by which the Work 
is to be substantially completed and ready for final payment are set forth in the 
Agreement. 

LIQUIDATED DAMAGES 

10.01 Provisions for liquidated damages, if any, for failure to timely attain a Milestone, 
Substantial Completion, or completion of the Work in readiness for final payment, are set 
forth in the Agreement. 

SUBSTITUTE AND “OR-EQUAL” ITEMS 

11.01 The Contract for the Work, as awarded, will be on the basis of materials and equipment 
specified or described in the Bidding Documents without consideration during the bidding 
and Contract award process of possible substitute or “or-equal” items. In cases in which 
the Contract allows the Contractor to request that Engineer authorize the use of a 
substitute or “or-equal” item of material or equipment, application for such acceptance 
may not be made to and will not be considered by Engineer until after the Effective Date 
of the Contract. 

11.02 All prices that Bidder sets forth in its Bid shall be based on the presumption that the 
Contractor will furnish the materials and equipment specified or described in the Bidding 
Documents, as supplemented by Addenda. Any assumptions regarding the possibility of 
post-Bid approvals of “or-equal” or substitution requests are made at Bidder’s sole risk. 

SUBCONTRACTORS 

12.01 Each Bidder must identify the names and addresses of the Subcontractors listed in the 
General Contractor Questionnaire (Section 00 45 00).  If requested by Owner, Bidder shall, 
within seven (7) days after the date of the request, submit to Owner an experience 
statement with pertinent information as to similar projects and other evidence of 
qualification for each such Subcontractor, person and organization.   

PREPARATION OF BID 

13.01 The Bid Form is included with the Bidding Documents. 

A. All blanks on the Bid Form shall be completed in ink and the Bid Form signed in ink. 
Erasures or alterations shall be initialed in ink by the person signing the Bid Form. A 
Bid price shall be indicated for each section, Bid item, alternate, adjustment unit 
price item, and unit price item listed therein. 

B. If the Bid Form expressly requests pricing on a specific alternate item, then Bidder is 
required to provide pricing on the alternate item.   

13.02 A Bid by a corporation shall be executed in the corporate name by a corporate officer 
(whose title must appear under the signature), accompanied by evidence of authority to 
sign in the Authority to Execute (Section 00 43 15). The corporate address and State of 
incorporation shall be shown. 
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13.03 A Bid by a limited liability company shall be executed in the name of the firm by a member 
or other authorized person and accompanied by evidence of authority to sign. The State 
of formation of the firm and the official address of the firm shall be shown. 

13.04 A Bid by an individual shall show the Bidder’s name and official address. 

13.05 A Bid by a joint venture shall be executed by an authorized representative of each joint 
venturer in the manner indicated on the Bid Form. The official address of the joint venture 
shall be shown. 

13.06 All names shall be printed in ink below the signatures. 

13.07 The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers of which 
shall be filled in on the Bid Form. 

13.08 Postal and e-mail addresses and telephone number for communications regarding the Bid 
shall be shown. 

13.09 The Bid shall contain evidence of Bidder’s authority and qualification to do business in the 
State where the Project is located, or Bidder shall covenant in writing to obtain such 
authority and qualification prior to award of the Contract and attach such covenant to the 
Bid.  Bidder’s State contractor license number, if any, shall also be shown on the Bid Form. 

BASIS OF BID 

14.01 Unit Price 

A. Bidders shall submit a Bid on a lump sum basis and unit prices for each item of Work 
listed in the Bid Form. 

B. The “Bid Price” (sometimes referred to as the extended price) for each unit price Bid 
item will be the product of the “Estimated Quantity” (which Owner or its 
representative has set forth in the Bid Form) for the item and the corresponding “Bid 
Unit Price” offered by the Bidder. The total of all unit price Bid items will be the sum 
of these “Bid Prices”; such total will be used by Owner for Bid comparison purposes. 
The final quantities and Contract Price will be determined in accordance with 
Paragraph 13.03 of the General Conditions. 

C. Discrepancies between the multiplication of units of Work and unit prices will be 
resolved in favor of the unit prices.  

SUBMITTAL OF BID 

15.01 With each copy of the Bidding Documents, a Bidder is furnished one separate unbound 
copy of the Bid Form, and the Bid Bond Form. The unbound copy of the Bid Form is to be 
completed and submitted with the Bid security and the other documents required to be 
submitted under the terms of Article 7 of the Bid Form. 

15.02 A Bid shall be received no later than the date and time prescribed and at the place 
indicated in the advertisement or invitation to bid and shall be enclosed in a plainly 
marked package with the Project title, the name and address of Bidder, and shall be 
accompanied by the Bid security and other required documents. If a Bid is sent by mail or 
other delivery system, the sealed envelope containing the Bid shall be enclosed in a 
separate package plainly marked on the outside with the notation “BID ENCLOSED.”  A 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

Instructions to Bidders 00 21 13-9 March 2020 

mailed Bid shall be addressed to:  Attn: Melody Wu, Water Replenishment of Southern 
California, 4040 Paramount Boulevard, Lakewood, CA 90712. 

15.03 Bids received after the date and time prescribed in the Bidding Documents, or not 
submitted at the correct location or in the designated manner, will not be accepted and 
will be returned to the Bidder unopened. 

MODIFICATION AND WITHDRAWAL OF BID 

16.01 A Bid may be withdrawn by an appropriate document duly executed in the same manner 
that a Bid must be executed and delivered to the place where Bids are to be submitted 
prior to the date and time for the opening of Bids. Upon receipt of such notice, the 
unopened Bid will be returned to the Bidder. 

16.02 If a Bidder wishes to modify its Bid prior to Bid opening, Bidder must withdraw its initial 
Bid in the manner specified in Paragraph 16.01 above and submit a new Bid prior to the 
date and time for the opening of Bids. 

16.03 Bids may not be changed or withdrawn after the deadline for submission of bids, except 
that the Owner may consent to relieve a bidder from its bid, without forfeiting its bid 
security, on the grounds of a clerical mistake provided that the bidder establishes to the 
satisfaction of the Owner that: 

1. A mistake was made; 

2. The bidder gave the Owner written notice within five calendar days after the 
opening of the bids of the mistake, specifying in the notice in detail how the 
mistake occurred; 

3. The mistake made the bid materially different from what the bidder intended it 
to be; and 

4. The mistake was made in filling out the bid and not due to error in judgment or 
to carelessness in inspecting the site of the work, or in reading the plans or 
specifications. 

If the Owner consents to relieve a bidder of its bid after the deadline for submission of 
bids without forfeiting its bid security, the Owner will prepare a report documenting that 
the bidder has satisfactory established each of the four elements set forth above.   

OPENING OF BIDS 

17.01 Bids will be opened at the time and place indicated in the advertisement or invitation to 
bid and, unless obviously non-responsive, read aloud publicly. An abstract of the amounts 
of the base Bids and major alternates, if any, will be made available to Bidders after the 
opening of Bids. 

BIDS TO REMAIN SUBJECT TO ACCEPTANCE 

18.01 All Bids will remain subject to acceptance for the period of time stated in the Bid Form, 
but Owner may, in its sole discretion, release any Bid and return the Bid security prior to 
the end of this period. 
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EVALUATION OF BIDS AND AWARD OF CONTRACT 

19.01 Owner reserves the right to reject any or all Bids, including without limitation, 
nonconforming, nonresponsive, unbalanced, or conditional Bids. Owner will reject the Bid 
of any Bidder that Owner finds, after reasonable inquiry and evaluation, to not be 
responsible or responsive. If Bidder purports to add terms or conditions to its Bid, takes 
exception to any provision of the Bidding Documents, or attempts to alter the contents 
of the Contract Documents for purposes of the Bid, then the Owner will reject the Bid as 
nonresponsive; provided that Owner also reserves the right to waive all minor 
informalities not involving price, time, or changes in the Work. 

19.02 If Owner awards the Contract for the Work, such award shall be to the responsible Bidder 
submitting the lowest responsive Bid. 

19.03 Evaluation of Bids 

A. In evaluating Bids, Owner will consider whether or not the Bids comply with the 
prescribed requirements, and such alternates, unit prices, and other data, as may be 
requested in the Bid Form or prior to the Notice of Award. 

B. For the determination of the apparent low Bidder when unit price bids are 
submitted, Bids will be compared on the basis of the total of the products of the 
estimated quantity of each item and unit price Bid for that item, together with any 
lump sum items. 

19.04 In evaluating whether a Bidder is responsible, Owner will consider the qualifications of 
the Bidder and may consider the qualifications and experience of subcontractors and 
suppliers proposed for those portions of the Work for which the identity of 
subcontractors and suppliers must be submitted as provided in the Bidding Documents. 

19.05 Owner may conduct such investigations as Owner deems necessary to establish the 
responsibility, qualifications, and financial ability of Bidders and any proposed 
Subcontractors or Suppliers. 

19.06 In the event of any ambiguity in a Bid, the Owner shall resolve such ambiguity as follows: 
unit prices shall govern over any extension thereof by the Bidder, and prices for individual 
bid items or elements shall govern over the summation thereof by the Bidder.  The Owner 
may correct a Bid by multiplying the Bidder’s unit price for a particular Bid item by the 
applicable quantity, and by adding the Bid items together to obtain the Bidder’s total Bid.  
Bids so construed will be deemed to be the Bid submitted by the Bidder.  If an ambiguity 
in a Bid cannot be resolved by the foregoing method, the Bid will be deemed 
nonresponsive and rejected by the Owner.   

BONDS AND INSURANCE 

20.01 Article 6 of the General Conditions, as may be modified by the Supplementary Conditions, 
sets forth Owner’s requirements as to performance and payment bonds and insurance. 
When the Successful Bidder delivers the Agreement (executed by Successful Bidder) to 
Owner, it shall be accompanied by required bonds and insurance documentation. 

SIGNING OF AGREEMENT 

21.01 When Owner issues a Notice of Award to the Successful Bidder, it shall be accompanied 
by the unexecuted counterparts of the Agreement along with the other Contract 
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Documents as identified in the Agreement.  Within 15 days thereafter, Successful Bidder 
shall execute and deliver the required number of counterparts of the Agreement (and any 
bonds and insurance documentation required to be delivered by the Contract 
Documents) to Owner.  Within 10 days thereafter, Owner shall deliver one fully executed 
counterpart of the Agreement to Successful Bidder, together with printed and electronic 
copies of the Contract Documents as stated in Paragraph 2.02 of the General Conditions. 

ARTICLE 22 – BIDDER PROTEST OF AWARD 

22.01 A Bidder may protest the award of the Contract by submitting to the Owner a written 
protest stating the grounds for the protest along with supporting documentation.  The 
protest must be received by the Owner before the Owner’s action to approve the award 
of the Contract.  The Owner’s General Manager shall investigate the grounds for the 
protest, examine the documentation, make inquiries as necessary, and accept or reject 
the protest in writing within five (5) working days of receipt.  If the protest is accepted, 
the Owner may, at its discretion, reject the Bid in question and award the Contract in 
accordance with its Procurement Policies and Procedures or it may reject all bids. 

Protest determinations of the General Manager may be appealed to the Board at its next 
scheduled meeting, provided the appeal is filed by the end of the second (2) business day 
of the General Manager’s determination and is otherwise eligible for posting on the 
Board’s agenda.  The President of the Board may call a special Board meeting to hear and 
rule on the appeal. 

Bid protests that do not comply with the deadlines and filing requirements set forth above 
shall not be considered.  The award of the Contract by the Owner shall be contingent on 
the final resolution of any protests. 

 

++END OF SECTION++ 
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ARTICLE 1 – BID RECIPIENT 

1.01 This Bid is submitted to: 

Water Replenishment District of Southern California 
Attn: Melody Wu, Project Administrator 
4040 Paramount Boulevard 
Lakewood, CA 90712 

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement 
with Owner in the form included in the Bidding Documents to perform all Work as specified or 
indicated in the Bidding Documents for the prices and within the times indicated in this Bid and 
in accordance with the other terms and conditions of the Bidding Documents. 

ARTICLE 2 – BIDDER’S ACKNOWLEDGEMENTS 

2.01 Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without 
limitation those dealing with the disposition of Bid security. This Bid will remain subject to 
acceptance for 90 days after the Bid opening, or for such longer period of time that Bidder may 
agree to in writing upon request of Owner. 

ARTICLE 3 – BIDDER’S REPRESENTATIONS 

3.01 In submitting this Bid, Bidder represents that: 

A. Bidder has examined and carefully studied the Bidding Documents, and any data and 
reference items identified in the Bidding Documents, and hereby acknowledges receipt of 
the following Addenda:   

(The table below must be completed by Bidder.) 

Addendum No. Addendum Date Addendum No. Addendum Date 

    

    

    

    

    

    

B. Bidder has visited the Site, conducted a thorough, alert visual examination of the Site and 
adjacent areas, and become familiar with and satisfied itself as to the general, local, and Site 
conditions that may affect cost, progress, and performance of the Work. 

C. Bidder is familiar with and has satisfied itself as to all Laws and Regulations that may affect 
cost, progress, and performance of the Work. 

D. Bidder has carefully studied all:  (1) reports of explorations and tests of subsurface conditions 
at or adjacent to the Site and all drawings of physical conditions relating to existing surface 
or subsurface structures at the Site that have been identified in the Supplementary General 
Conditions, especially with respect to Technical Data in such reports and drawings, and (2) 
reports and drawings relating to Hazardous Environmental Conditions, if any, at or adjacent 
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to the Site that have been identified in the Supplementary General Conditions, especially 
with respect to Technical Data in such reports and drawings. 

E. Bidder has considered the information known to Bidder itself; information commonly known 
to contractors doing business in the locality of the Site; information and observations 
obtained from visits to the Site; the Bidding Documents; and any Site-related reports and 
drawings identified in the Bidding Documents, with respect to the effect of such information, 
observations, and documents on (1) the cost, progress, and performance of the Work; (2) 
the means, methods, techniques, sequences, and procedures of construction to be employed 
by Bidder; and (3) Bidder’s safety precautions and programs. 

F. Bidder agrees, based on the information and observations referred to in the preceding 
paragraph, that no further examinations, investigations, explorations, tests, studies, or data 
are necessary for the determination of this Bid for performance of the Work at the price bid 
and within the times required, and in accordance with the other terms and conditions of the 
Bidding Documents. 

G. Bidder is aware of the general nature of work to be performed by Owner and others at the 
Site that relates to the Work as indicated in the Bidding Documents. 

H. Bidder has given Owner written notice of all conflicts, errors, ambiguities, or discrepancies 
that Bidder has discovered in the Bidding Documents, and confirms that the written 
resolution thereof by Owner and/or Engineer is acceptable to Bidder. 

I. The Bidding Documents are generally sufficient to indicate and convey understanding of all 
terms and conditions for the performance and furnishing of the Work. 

J. The submission of this Bid constitutes an incontrovertible representation by Bidder that 
Bidder has complied with every requirement of this Article, and that without exception the 
Bid and all prices in the Bid are premised upon performing and furnishing the Work required 
by the Bidding Documents. 

K. All communications concerning this Bid must be in written form and shall be submitted 
through the Opportunity Q&A section via the WRD Procurement Portal at 
https://wrd.bonfirehub.com/. For guidance on how to submit a question through 
https://wrd.bonfirehub.com/, please visit https://support.gobonfire.com/hc/en-
us/articles/115015333227-How-do-I-contact-the-Project-Owner-. 

ARTICLE 4 – BIDDER’S CERTIFICATION 

4.01 Bidder certifies that: 

A. This Bid is genuine and not made in the interest of or on behalf of any undisclosed individual 
or entity and is not submitted in conformity with any collusive agreement or rules of any 
group, association, organization, or corporation; 

B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or 
sham Bid; 

C. Bidder has not solicited or induced any individual or entity to refrain from bidding; and 

D. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing 
for the Contract.  For the purposes of this Paragraph 4.01.D: 
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1. “Corrupt practice” means the offering, giving, receiving, or soliciting of anything of value 
likely to influence the action of a public official in the bidding process; 

2. “Fraudulent practice” means an intentional misrepresentation of facts made (a) to 
influence the bidding process to the detriment of Owner, (b) to establish bid prices at 
artificial non-competitive levels, or (c) to deprive Owner of the benefits of free and open 
competition; 

3. “Collusive practice” means a scheme or arrangement between two or more Bidders, 
with or without the knowledge of Owner, a purpose of which is to establish bid prices 
at artificial, non-competitive levels; and 

4. “Coercive practice” means harming or threatening to harm, directly or indirectly, 
persons or their property to influence their participation in the bidding process or affect 
the execution of the Contract. 

ARTICLE 5 – BASIS OF BID 

5.01 Bidder will complete the Work in accordance with the Contract Documents for the price(s) 
contained in the Bid Table (see Exhibit A of the Bid Form located below for the Bid Table).    

5.02 Bidder acknowledges that (1) each Bid Unit Price includes an amount considered by Bidder to be 
adequate to cover Contractor’s overhead and profit for each separately identified item, and (2) 
estimated quantities are not guaranteed, and are solely for the purpose of comparison of Bids, 
and final payment for all Unit Price Bid items will be based on actual quantities, determined as 
provided in the Contract Documents. 

5.03 Determination of Lowest Bid: 

1. The lowest bid shall be the lowest total price for all bid items and alternates. 
2. The Owner will award to the lowest responsive and responsible Bidder as defined herein and in 

the Instructions to Bidders, a contract for the Project consisting of the “Total Bid Price”.   

ARTICLE 6 – TIME OF COMPLETION 

6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for 
final payment in accordance with Paragraph 15.06 of the General Conditions on or before the 
dates or within the number of calendar days indicated in the Agreement. 

6.02 Bidder accepts the provisions of the Agreement as to liquidated damages. 

ARTICLE 7 – ATTACHMENTS TO THIS BID 

7.01 The following documents are submitted with and made a condition of this Bid: 

A. Bid Bond 00 43 13; 

B. General Contractor Questionnaire 00 45 00; 

C. Authority to Execute Bid and Contract 00 43 15 (if necessary); 

D. Non-Collusion Affidavit 00 45 19; 

E. Evidence of Contractor’s license. 
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ARTICLE 8 – DEFINED TERMS 

8.01 The terms used in this Bid with initial capital letters have the meanings stated in the Instructions 
to Bidders, General Conditions, and Supplementary General Conditions. 
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ARTICLE 9 – BID SUBMITTAL 

Sole Proprietorship: 

By: _________________________________________________________ 
       (SEAL) Individual’s Name 

 

Doing business as: ___________________________________________ 

 

Business address: ___________________________________________ 

                                ___________________________________________ 

                                ___________________________________________ 

Phone Number: ___________________________________________ 

 

 

 

Partnership: 

By: _______________________________________________________ 
            (SEAL)                                                   Firm Name 

 

      _______________________________________________________ 
General Partner 

Business address: ___________________________________________ 

                              ___________________________________________ 

                              ___________________________________________ 

Phone Number:  ___________________________________________ 
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Corporation: 

By: _______________________________________________________ 
          (SEAL)                                               Corporation Name 

 

      _______________________________________________________ 
State of Incorporation 

 

By: _______________________________________________________ 
Name of person authorized to sign 

 

      _______________________________________________________ 
Title 

(CORPORATE SEAL) 

 

Attest: _______________________________________________________ 
Secretary 

 

Business address:  ___________________________________________ 

                            ___________________________________________ 

                             ___________________________________________ 

Phone Number:  ___________________________________________ 
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Joint Venture: 

By: _______________________________________________________ 
Name 

Address: ___________________________________________ 

             ___________________________________________ 

            ___________________________________________ 

 

By: _______________________________________________________ 
Name 

 

Address:  ___________________________________________ 

                ___________________________________________ 

                ___________________________________________ 
 

(Each joint venturer must sign.  The manner of signing for each individual, partnership, and 
corporation that is a party to the joint venture should be in the manner indicated above). 
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 EXHIBIT A 
Bid Table 
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BID LIST  
PAGE 1 of 1 

FOR THE INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL 
(Typical Well Construction Diagram – See DRAWINGS) 

 

No. Base Bid Items 
Est. 

Quantity 
Unit of 

Measure 
Unit 
Price Total 

1 

Furnish all equipment, labor, and materials for 
mobilization, demobilization, and cleanup for the entire 
project for the lump sum price of (limited to 5% of the 
Total Bid Price, including additive bid items) 

1 LS   

2 Furnish Permits 1 EA   

3 Furnish, Install, Maintain, and Remove Noise Control 
Barrier Walls (If Needed) 1 EA   

4 Install Temporary Surface Casing and  
Perform Pilot Borehole Drilling (8”) 800 LF   

5 Perform Geophysical Logging Suite  1 EA   
6 Seal Bottom of Borehole (Bentonite Pellets) 0 LF   
7a Perform Borehole Reaming, 0’ to 300’ (17”) 300 LF   
7b Perform Borehole Reaming, 300’ to 500’ (14-3/4”) 200 LF 

 
  

7c Perform Borehole Reaming, 500’ to 700’ (12-1/4 ”) 200 LF   
7d Perform Borehole Reaming, 700’ to 800’ (8”) 100 LF   
8 Perform caliper surveys 1 EA   
9 Furnish/Install 2.5-inch Sch 80 PVC CASING 2870 LF   

10 Furnish/Install 2.5-inch Machine Slotted SCREEN, 
Schedule 80 PVC, flush threaded, ASTM F480 120 LF   

11 Furnish/Install Gravel Pack 240 LF   
12 Furnish/install Sanitary Seals 560 LF   
13 Furnish/Install Surface Completion 1 EA   
14 Perform Well Development (Swab / Bail / Pump) 120 HR   
15 Security – When Drillers not On-Site 1 EA   
16 Site Restoration 1 EA   

17 Abandon Pilot Borehole with Cement-Bentonite Grout, 
(If Needed) 800 LF   

18a Properly contain and dispose of drilling mud at an 
appropriately licensed facility 6000 GAL   

18b Properly contain and dispose of soil cuttings at an 
appropriately licensed facility 200 TONS   

18c Properly contain/dispose of well development water at an 
appropriately licensed facility 30,000 GAL   

TOTAL BASE CONTRACT BID PRICE  
Defined as the Sum of the Total Cost for Base Bid Line Items No. 1 to 18  

 
TOTAL:  Dollars 

(amount in words)   
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SECTION 00 43 13 
BID BOND 

Any singular reference to Bidder, Surety, Owner or other party shall be considered plural where 
applicable. 

BIDDER (Name and Address): 
 ________________________________________________________________ 
 ________________________________________________________________ 
 ________________________________________________________________ 
SURETY (Name, and Address of Principal Place of Business): 
 ________________________________________________________________ 
 ________________________________________________________________ 
 ________________________________________________________________ 
OWNER (Name and Address): 
 Water Replenishment District of Southern California 
 4040 Paramount Boulevard, Lakewood, California 90712 
BID 
 Bid Due Date: July 16, 2020 at 3:00 PM local time 

 
Description:  
 

Installation of a Deep Nested Groundwater Monitoring Well 

BOND 
 Bond Number:    

 Penal sum: (Figures)  

  (Words)  
Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth below, do 
each cause this Bid Bond to be duly executed by an authorized officer, agent, or representative. 
BIDDER SURETY 

 (Seal)  (Seal) 
Bidder’s Name and Corporate Seal Surety’s Name and Corporate Seal 

By:  By:  
 Signature  Signature (Attach Power of Attorney) 

    
 Print Name  Print Name 

    
 Title  Title 

Attest:  Attest:  
 Signature  Signature 

    
 Title  Title 
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, 
administrators, successors, and assigns to pay to Owner upon default of Bidder the penal sum 
set forth on the face of this Bond.  Payment of the penal sum is the extent of Bidder’s and 
Surety’s liability.  Recovery of such penal sum under the terms of this Bond shall be Owner’s 
sole and exclusive remedy upon default of Bidder.  

2. Default of Bidder shall occur upon the failure of Bidder to deliver within the time required by 
the Bidding Documents (or any extension thereof agreed to in writing by Owner) the executed 
Agreement required by the Bidding Documents and any performance and payment bonds 
required by the Bidding Documents. 

3. This obligation shall be null and void if: 

3.1 Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding 
Documents (or any extension thereof agreed to in writing by Owner) the executed 
Agreement required by the Bidding Documents and any performance and payment 
bonds required by the Bidding Documents, or 

3.2 All Bids are rejected by Owner, or 

3.3 Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding 
Documents (or any extension thereof agreed to in writing by Bidder and, if applicable, 
consented to by Surety when required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable upon default of Bidder and within thirty 
(30) calendar days after receipt by Bidder and Surety of written notice of default from Owner, 
which notice will be given with reasonable promptness, identifying this Bond and the Project 
and including a statement of the amount due. 

5. Surety waives notice of any and all defenses based on or arising out of any time extension to 
issue Notice of Award agreed to in writing by Owner and Bidder, provided that the total time 
for issuing Notice of Award including extensions shall not in the aggregate exceed 120 days 
from the Bid due date without Surety’s written consent. 

6. No suit or action shall be commenced under this Bond prior to thirty (30) calendar days after 
the notice of default required in Paragraph 4 above is received by Bidder and Surety and in 
no case later than one year after the Bid due date. 

7. Any suit or action under this Bond shall be commenced only in a court of competent 
jurisdiction located in the State in which the Project is located. 

8. Notices required hereunder shall be in writing and sent to Bidder and Surety at their 
respective addresses shown on the face of this Bond.  Such notices may be sent by personal 
delivery, commercial courier, or by United States Registered or Certified Mail, return receipt 
requested, postage pre-paid, and shall be deemed to be effective upon receipt by the party 
concerned. 

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney 
evidencing the authority of the officer, agent, or representative who executed this Bond on 
behalf of Surety to execute, seal, and deliver such Bond and bind the Surety thereby. 
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10. This Bond is intended to conform to all applicable statutory requirements.  Any applicable 
requirement of any applicable statute that has been omitted from this Bond shall be deemed 
to be included herein as if set forth at length.  If any provision of this Bond conflicts with any 
applicable statute, then the provision of said statute shall govern and the remainder of this 
Bond that is not in conflict therewith shall continue in full force and effect. 

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable. 

 ++END OF SECTION++ 

 



Water Replenishment District of Southern California  MANDATORY BID SUBMITTAL FORM 
Installation of a Deep Nested Groundwater Monitoring Well 
 

Bid Bond 00 43 13 -4 March 2020 

  (This page intentionally left blank) 

 



Water Replenishment District of Southern California  MANDATORY BID SUBMITTAL FORM 
Installation of a Deep Nested Groundwater Monitoring Well 
 

General Contractor Questionnaire 00 45 00-1 March 2020 

SECTION 00 45 00 

GENERAL CONTRACTOR QUESTIONNAIRE 
 
The undersigned warrants the truth and accuracy of all statements and answers herein contained.  
Include additional sheets if necessary. 
 
1. Bidder must have experience in the successful completion of construction, as a General 

Contractor, a minimum of at least three deep nested groundwater monitoring well 
installations within the last five years having multiple well casings (minimum of three) in the 
same borehole to a minimum depth of 500 feet.  List such projects below with construction 
bid cost, owner/agency, and date of completion. 

 
a. _________________________________________________________________________ 

  
 _________________________________________________________________________ 

 
b. _________________________________________________________________________ 

 
 _________________________________________________________________________ 

 
c. _________________________________________________________________________ 

 
 _________________________________________________________________________ 

 
d. _________________________________________________________________________ 

 
 _________________________________________________________________________ 

 
2. Provide contact information (name of person, title/position, name of organization, address, 

telephone, and email address) for reference verification on the projects identified in Item 1 
above.  At least one contact person shall be provided for each listed project. 

 
a. _________________________________________________________________________ 

           
_________________________________________________________________________ 

 
b. _________________________________________________________________________ 

 
_________________________________________________________________________ 

 
c. _________________________________________________________________________ 

 
_________________________________________________________________________ 

 
d. _________________________________________________________________________ 

 
 ________________________________________________________________________ 
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3.    Have you ever failed to complete work awarded to you?  If so, when, where and why? 
 
    _____________________________________________________________________________ 

       
_____________________________________________________________________________ 

 
4. Has a surety firm completed a contract on your behalf, or paid for completion because your 

firm was in default or terminated by the project owner within the last ten (10) years? 
 
        Yes _____       No ______ 
 
  If “yes,” please explain on a separate signed sheet. 
 
5.    Has your firm changed names or license number in the past five years? 
 
        Yes _____        No ______ 
 
  If “yes,” please explain on a separate signed sheet. 
 
6.    Has any Contractor’s State License or similar state or local agency license held by your firm or 

its Responsible Managing Employee (RME) or Responsible Managing Officer (RMO) been 
suspended within the last five years? 

 
Yes _____       No ______ 

 
  If “yes,” please explain on a separate signed sheet. 
 
7.    At any time during the past five years, has any surety company made payments on your firm’s 

behalf as a result of a default, to satisfy any claims made against a performance or payment 
bond issued on your firm’s behalf, in connection with a construction project, either public or 
private? 

 
Yes _____       No _______ 

 
If “yes,” explain on a separate signed page the amount of each such claim, the name and 
telephone number of the claimant, the date of the claim, the grounds for the claim, the 
present status of the claim, the date of resolution of such claim if resolved, the method by 
which such was resolved if resolved, the nature of the resolution and the amount, if any, at 
which the claim was resolved. 

 
8.    State the true and exact, correct, and complete name under which you do business.  
 
 
BIDDER IS:  ______________________________________________________________ 
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LIST OF SUBCONTRACTORS 
 

The bidder is required to furnish the following information in accordance with the provisions of the Subletting and Subcontracting Fair Practices Act 
(California Public Contract Code §4100, et seq.). 
 
Subcontractors, as defined in California Public Contract Code Section 4104(a)(1), must be listed in the table below if they will provide work, labor or 
service in an amount in excess of one-half (½) of one percent (1 %) of the total bid.  Attach additional sheets as necessary. 
 

  
Subcontractor (include PWR 
and DIR Registration Nos.) 

 
 

 
License No. & Type 

 
 

 
Main Office Address 

 
 

 
% of Total 
Dollar Value 
Work 

 
 

 
Description of Subcontract 

1  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

3  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

4  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

5  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

6  
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

7  
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Subcontractor (include PWR 
and DIR Registration Nos.) 

 
 

 
License No. & Type 

 
 

 
Main Office Address 

 
 

 
% of Total 
Dollar Value 
Work 

 
 

 
Description of Subcontract 

8  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

9  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

10  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

11  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

12  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

13          

14          
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SBE SUBCONTRACTOR LISTING AND COMPLIANCE CERTIFICATION 
 
In accordance with Owner’s SBE Preference Program set forth in Article 10.1.11 of the Water 
Replenishment District of Southern California’s Administrative Code and Instructions to Bidders, 
Section 200 Article 22, Subcontractors; Small Business Enterprise Preference, a Bidder that 
subcontracts not less than twenty percent (20%) of the Total Bid Amount, including alternates, to 
firms certified as small business enterprises (the “SBE Participation Goal”) is entitled to a 
preference of 5% of the Total Bid Amount, including alternates, or $50,000 or less.  Thus, for 
purposes of evaluation a Bidder’s bid which meets this SBE Participation Goal, the Total Bid 
Amount (including all schedules, if applicable) will be multiplied by 5%.  The lesser of that amount 
or $50,000 will be deducted from the Total Bid Amount for the purpose of determining the lowest 
responsive bid and awarding the Contract to the lowest responsive and responsible bidder.       

Bidders who have achieved the goal of not less than twenty percent (20%) SBE participation must 
complete the SBE Subcontractor Listing Form below in order to be eligible for the SBE preference.  
For purposes of the SBE Participation Goal, “subcontractor” has the meaning set forth in Public 
Contract Code §4113 and also includes suppliers and materialmen.  SBEs who are suppliers or 
materialmen must be identified as such in the Subcontractor Listing Form in the space provided 
for Scope of Work.   
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SBE SUBCONTRACTOR LISTING FORM 

(To be completed by Bidders who have achieved the SBE Participation Goal; see Instructions to Bidders, Article 22, for SBE Program Requirements). 
 

 Check if Bidder has met the SBE Participation Goal of 20% 

 
Complete the following form by providing the information requested for each Certified SBE subcontractor, as defined in Instructions to Bidders, Article 
22, which the Bidder will subcontract with.  Attach additional sheets if necessary. 
 

Subcontractor Name Scope of Work Dollar Value of 
Subcontract 

Percentage of Dollar Value 
of Subcontract of the Total 

Bid Amount  
(including alternates) 

SBE Certifying  
Agency 
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The undersigned certifies and declares under penalty of perjury under the laws of the State of 
California that the Bidder has agreed to enter into subcontracts with the above-listed 
subcontractors upon award of the Contract, the information provided for each subcontractor is 
true and correct, and that the Bidder will provide the documentary evidence required pursuant 
to Instructions to Bidders of the Bid Documents.  The undersigned further certifies and declares 
under penalty of perjury that Bidder is familiar with and has reviewed Sections 10.1.11 through 
10.1.11.3 of the Water Replenishment District of Southern California’s Administrative Code, which 
is attached to this section, which govern the SBE Preference Program.   
 
Executed on _______________________________, 2020, at __________________________, 
California. 
 
 
Signed:  ________________________________________________________ 
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  (This page intentionally left blank) 
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Water Replenishment District of Southern California 
Administrative Code 

Sections 10.1.11 – 10.1.11.3 
 

10.1.11 Small Business Enterprise Preference 

It is the District's policy to encourage and promote broad-based participation in its 
contracting activities by all potential participants so as to maximize competition for 
District Contracts, to attract the greatest number of qualified bidders and to stimulate 
participation by responsible bidders who might otherwise be prevented from 
participating in the District's procurement activities. 

 
The District’s program is adopted pursuant to Public Contact Code Section 2002. 

(a) Small Business Enterprise (SBE) Definition.  For purposes of this section, a Small 
Business Enterprise (SBE) shall mean a small business enterprise certified as 
such by any branch of the Federal Government, the State of California, or by any 
other Public Entity within the State of California as defined by California Public 
Contract Code Section 1100. 

(b) SBE Subcontractor Preference.  Notwithstanding the requirement that the 
District award a contract to the lowest responsive and responsible bidder, all 
bidders for contracts that subcontract not less than 20% of their bid amount to 
SBE’s may be given a preference on their bid amount in an amount not to 
exceed 5%.   

 Notwithstanding the foregoing, the combination of all preferences to be applied 
to a single bid or informal quote may not exceed 5% or $50,000, whichever is 
less. 

(i) The term “subcontractor” for purposes of the SBE Subcontractor 
Participation Goal shall have the meaning set forth at Public Contract 
Code Section 4113 but shall also include suppliers and materialmen. 

(c) To qualify for the SBE Subcontractor Preference, SBEs must be certified as such 
at the time a bid is submitted to the District.  Proof of certification must be 
submitted to the District not later than two business days after the deadline for 
submitting bids.  Proof shall include a copy of each SBE’s certification or other 
appropriate documentary evidence by the certifying public entity.  Proof of 
certification may be subject to verification by the General Manager. The General 
Manager shall not, however, be required to verify the accuracy or any such 
certifications, and shall have sole discretion to determine if a subcontractor is an 
SBE.   

(d) Before advertising for bids, the Board may modify the subcontractor 
participation requirement created by this section for particular procurements, 
or exempt particular procurements from the SBE Subcontractor Preference, if 
the Board determines that it would be in the District's best interest to do so 
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based on the nature of the services, equipment or materials to be procured or 
other relevant factors. 

Authority: Pub. Cont. Code § 2002 

10.1.11.1 Exceptions to SBE Subcontractor Preference  

The preference set forth in this Section shall not apply to the following 
purchases or contracts: 

a) Supplies, equipment or materials provided under a cooperative 
purchasing agreement. 

b) Purchases or contracts which are funded in whole or in part by a 
governmental entity and the laws, regulations, or policies governing 
such funding prohibit application of the preference.  

c) Purchases made or contracts let under emergency situations. 

10.1.11.2 Application   

The SBE Subcontractor Preference provided in this Section may be 
applied to new contracts first solicited as of the effective date of the 
enabling resolution.  This Section shall be implemented in a manner 
consistent with otherwise applicable provisions of this Chapter and 
competitive bidding laws. 

10.1.11.3 Enforcement   

a) The Contractor agrees that the District will have the right to review, 
obtain, and copy, or obtain in electronic form, all records pertaining 
to performance of the contract to enable it to audit Contractor’s 
costs and confirm the amount of SBE participation on the project.  
Contractor further agrees to provide District with, upon reasonable 
notice, during normal business hours, access to its premises for the 
purpose of interviewing employees and inspecting and copying 
books, records, accounts, and other materials that may be relevant 
to an investigation for purposes of determining compliance or the 
right to have asserted the right to the SBE Subcontractor 
Preference.  Contractor shall keep all records for a period of not less 
than three years from completion of the subject project.  

b) The information furnished by each bidder requesting an SBE 
Subcontractor Preference shall be under penalty of perjury. 

c) No Person shall knowingly and with intent to defraud, fraudulently 
obtain, retain, attempt to obtain or retain, or aid another in 
fraudulently obtaining or retaining or attempting to obtain or retain 
certification as an SBE for the purpose of this Section.  
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d) No Person shall willfully and knowingly make a false statement with 
the intent to defraud, whether by affidavit, report, or other 
representation, to any official of a municipality or other public 
entity located in Los Angeles County for the purpose of influencing 
the certification or denial of certification of any entity as an SBE. 

e) A Person which has claimed the right to the SBE Subcontractor 
Preference who knew or should have known the information upon 
which the assertion of the right to the preference was based was 
incorrect, or information was ignored that was relevant to the 
request for the preference, and which by reason of such preference 
has been awarded a contract to which it would not otherwise have 
been entitled, shall: 

(1) Pay to the District any difference between the contract amount 
and what the District’s costs would have been if the contract 
had been properly awarded; and 

(2) Be assessed a penalty in an amount of not more than ten 
percent (10%) of the amount of the contract involved.  

f) The penalties identified above shall also apply to any Person that 
has previously obtained proper certification and, as a result of a 
change in its status would no longer be eligible for certification, fails 
to notify the District of this information prior to responding to a 
Contract Solicitation or accepting a contract award. 
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LIST OF NAMED EQUIPMENT/MATERIAL SUPPLIERS 

The bidder shall indicate below which Supplier the Bidder intends to use for each item of 
equipment or material listed on this form by writing in the named suppliers. (Proposed substitutes 
may be listed on the Proposed Substitute Equipment/Material List form but will only be 
considered after award of the Contract.)  If no supplier is named in the Technical Specifications, 
the Bidder may list any supplier whose product meets all of the requirements and technical 
criteria specified.  The listing of more than one supplier for each item of equipment/material to 
be furnished with the words “and/or” will not be permitted.  Failure to comply with this 
requirement may render the Bid non-responsive and may cause its rejection. 

 

Specification 
Section Equipment/Material 

Named Supplier 
(List Only One) 

33 11 53.06 Well vault Model 10524X36X30WT 
manufactured by PEMCO (hinged lid)  

   

   

 
 

++END OF SECTION++ 
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 SECTION 00 43 15 
 AUTHORITY TO EXECUTE BID AND CONTRACT 
 
A. If the Bidder is a Corporation, attach to this page a certified copy of corporate resolutions of 

the Board of Directors of the Corporation authorizing an officer of the Corporation to execute 
the Bid and the Contract contained within this document on behalf of the Corporation.  The 
Owner would prefer the use of the sample Resolution set forth below. 

 
B. A corporation to which a contract is to be awarded will be required to furnish certificates as 

to its corporate existence. 
 

CERTIFIED RESOLUTION 
 
I, ___________________________________________________________, the duly elected 
Secretary of  

(Name) 
 
______________________________________________, a corporation organized and existing 
under the 

(Corporate Title) 
 
laws of the State of _______________________________________________, do hereby certify 
that the following Resolution was unanimously adopted and passed by a quorum of the Board of 
Directors of the said corporation at a meeting held in accordance with law and the by-laws of 
the said corporation. 
 
 

"IT IS HEREBY RESOLVED THAT __________________________________________ (Name)", 
 
 
the duly elected ___________________________ of  ___________________________________ 

(Title of Officer) (Corporate Tile) 
 
be and is hereby authorized to execute and submit a Bid and Bid Bond to the Water 
Replenishment District of Southern California for: 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
 
and such other instruments in writing as may be necessary on behalf of the said corporation; and 
that the Bid, Bid Bond, and other such instruments signed by him/her shall be binding upon the 
said corporation as its own acts and deeds.  The secretary shall certify the names and signatures 
of those authorized to act by the foregoing resolution. 
 
The Water Replenishment District of Southern California shall be fully protected in relying upon 
such certification of the secretary and shall be indemnified and saved harmless from any and all 
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claims, demands, expenses, loss or damage resulting from or growing out of honoring, the 
signature of any person so certified or for refusing to honor any signature not so certified. 
 
I further certify that the above resolution is in force and effect and has not been revised, revoked 
or rescinded. 
 

In addition, I certify that the following are the names, titles and official signatures of those persons 
authorized to act by the foregoing resolution. 
 
 NAME     TITLE  SIGNATURE 

 

_____________________  ________________________ __________________________ 

 

_____________________ ________________________ __________________________ 

 

_____________________ ________________________ __________________________ 
 
 
Given under my hand and the Seal of the said corporation this __________ day of  
 
 
_______________________________, 2020. 
 
 
(SEAL)      BY: _____________________________ 

 Secretary 
 

       _____________________________  
Corporate Title 

 
NOTE: 
 
The above is a suggested form of the type of Corporate Resolution desired. Such form need not 
be followed explicitly, but the Certified Resolution submitted must clearly show to the satisfaction 
of the Water Replenishment District of Southern California that the person signing the Bid and Bid 
Bond for the corporation has been properly empowered by the corporation to do so in its behalf. 
 
 
 ++END OF SECTION++ 
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[SEAL] 

SECTION 00 45 19 
NON-COLLUSION AFFIDAVIT 

STATE OF CALIFORNIA 
SS COUNTY OF LOS ANGELES 

 

_________________________________________________, being first duly sworn, 
[NAME] 

deposes and says that he/she is ____________________________________________________ 
[SOLE OWNER, A PARTNER, PRESIDENT, SECRETARY, ETC.] 

of _______________________________________, the party submitting a bid for the construction of 
the project identified in the Agreement, General Conditions, and Technical Specifications that such a bid 
is not made in the interest of or on behalf of any undisclosed person, partnership, company, association, 
organization, or corporation;  that such bid is genuine and not collusive or sham; that said bidder has 
not directly or indirectly induced or solicited any other bidder to put in a false or sham bid, and has not 
directly or indirectly colluded, conspired, connived, or agreed with any bidder or anyone else to put in a 
sham bid, nor that anyone shall refrain from bidding;  that said bidder has not in any manner, directly or 
indirectly, sought by agreement, communications or conference with anyone to fix the bid price of said 
bidder or any other bidder, nor to fix any overhead, profit, or cost element of such bid price, nor of that 
of any other bidder, nor to secure any advantage against the public body awarding the contract or 
anyone interested in the proposed contract;  that all statements contained in such bid are true;  and, 
further, that said bidder has not, directly or indirectly, submitted their bid price or any breakdown 
thereof, nor the contents thereof, nor divulged information or data relative thereto, nor paid and will 
not pay any fee in connection therewith to any corporation, partnership, company, association, 
organization, bid depository, nor to any member or agent thereof, nor to any other individual except to 
such person or persons as have a partnership or other financial interest with said bidder in their general 
business. 

Date: 

 

Signed: 

 

  

Title: 

 

 

Subscribed and sworn to before me this       day of      , 2020.  

 
_______________________________  

Notary Public 
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++END OF SECTION++ 
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TO BE EXECUTED BY EACH SUBCONTRACTOR 

NON-COLLUSION AFFIDAVIT 

STATE OF CALIFORNIA 
SS 

COUNTY OF LOS ANGELES 

 

_________________________________________________, being first duly sworn, 

 [NAME] 

deposes and says that he/she is _____________________________________________________ 

         [SOLE OWNER, A PARTNER, PRESIDENT, SECRETARY, ETC.] 

of ________________________________________,  the party submitting a bid for a subcontract 

              [IDENTITY OF SUBCONTRACTOR] 

covering  

______________________________________________________________________________ 

[DESCRIBE NATURE OF SUBCONTRACT] 

that such bid is not made in the interest of or on behalf of any undisclosed person, partnership, company 
association, organization, or corporation;  that such bid is genuine and not collusive or sham;  that said 
bidder has not directly or indirectly induced or solicited any other bidder to put in a false or sham bid, 
and has not directly or indirectly colluded, conspired, connived, or agreed with any bidder or anyone 
else to put in a sham bid, not that anyone shall refrain from bidding;  that said bidder has not in any 
manner, directly or indirectly, sought by agreement, communications or conference with anyone to fix 
the bid price of said bidder or any other bidder, nor to fix any overhead, profit, or cost element of such 
bid price, nor of that of any other bidder, nor to secure any advantage against the public body awarding 
the contract or anyone interested in the proposed contract; that all statements contained in such bid 
are true;  and, further, that said bidder has not, directly or indirectly, submitted his or her bid price or 
any breakdown thereof, nor the contents thereof, nor divulged information or date relative thereto, nor 
paid and will not pay any fee in connection therewith to any corporation, partnership, company, 
association, organization, bid depository, nor to any member or agent thereof, nor to any other 
individual except to such person or persons as have a partnership or other financial interest with said 
bidder in his or her general business. 
The provisions of this affidavit shall not be held as disqualifying a person, firm or corporation who has 
submitted a sub-proposal to one bidder from submitting separate sub-proposals or quoting prices for 
materials or work to other bidders. 

Date:  Signed:  

  Title:  

 

Subscribed and sworn to before me this         day of                               , 2020.  

 
________________________________ 

Notary Public 

 
[SEAL] 
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SECTION 00 52 00 
AGREEMENT 

 
Water Replenishment District of Southern California 

4040 Paramount Boulevard, Lakewood, California  90712 
Telephone:  (562) 921-5521 Fax:  (562) 921-6101 

 

OWNER:   Water Replenishment District of Southern California 

CONTRACTOR: _____________________________________________ 

Contract No.: _____________________________________________ 

Project No.:  _____________________________________________ 

Project Title:           ____________________________________________________ 

Date:   _____________________________________________ 

Total Price:  _____________________________________________ 

_____________________________________________________________ 
 
 

THIS AGREEMENT or (“Contract”) is by and between Water Replenishment District of Southern 
California  

(“Owner”) and ______________________________________________________ (“Contractor”). 

Owner and Contractor hereby agree as follows: 

ARTICLE 1 – WORK 

1.01 Contractor shall complete all Work as specified or indicated in the Contract Documents 
as defined and specified in Article 9 of this Contract. The Work is generally described as 
follows:  The installation of a Deep Nested Groundwater Monitoring Well pursuant to 
Specification Sections 33 11 53.01 – 33 11 53.07.  

ARTICLE 2 – THE PROJECT 

2.01 The Project, of which the Work under the Contract Documents is a part, is generally 
described as follows:   

The Project consists of furnishing all labor, materials, equipment, supplies and incidentals 
required for the installation of a Deep Nested Groundwater Monitoring Well. 

ARTICLE 3 – ENGINEER 

3.01 The Project has been designed by the WRD. 
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3.02 The Owner may retain a consulting company to oversee work on behalf of WRD 
(“Engineer”) and has the rights and authority assigned to Engineer in the Contract 
Documents in connection with the completion of the Work in accordance with the 
Contract Documents. 

ARTICLE 4 – CONTRACT TIMES 

4.01 Time of the Essence 

A. All time limits for Milestones, if any, Substantial Completion, and completion and 
readiness for final payment as stated in the Contract Documents are of the essence 
of the Contract. 

4.02 Contract Times:  Days 

A. Contractor agrees and warrants that the Work will be substantially completed within 
60 days after the date when the Contract Times commence to run as provided in 
Paragraph 4.01 of the General Conditions, and completed and ready for final 
payment in accordance with Paragraph 15.06 of the General Conditions within 90 
days after the date when the Contract Times commence to run. Substantially 
complete is defined as having the groundwater monitoring wells installed and fully 
developed per the Specifications. 

B. Milestones (Not Defined) 

4.03 Liquidated Damages 

A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 
4.01 above and that Owner will suffer financial and other losses if the Work is not 
completed and Milestones not achieved within the times specified in Paragraph 4.02 
above, plus any extensions thereof allowed in accordance with the Contract. The 
parties also recognize the delays, expense, and difficulties involved in proving in a 
legal or arbitration proceeding the actual loss suffered by Owner if the Work is not 
completed on time. Accordingly, instead of requiring any such proof, Owner and 
Contractor agree that as liquidated damages for delay (but not as a penalty): 

1. Substantial Completion:  Contractor shall pay Owner $2,000 for each delay day 
that expires after the time (as duly adjusted pursuant to the Contract) specified 
in Paragraph 4.02 above for Substantial Completion until the Work is 
substantially complete. 

2. Completion of Remaining Work:  After Substantial Completion, if Contractor 
shall neglect, refuse, or fail to complete the remaining Work within the Contract 
Time (as duly adjusted pursuant to the Contract) for completion and readiness 
for final payment, Contractor shall pay Owner $1,000 for each delay day that 
expires after such time until the Work is completed and ready for final payment. 

3. Liquidated damages for failing to timely attain Substantial Completion and final 
completion are not additive and will not be imposed concurrently. 

4.04 Special Damages 

A. In addition to the amount provided for liquidated damages, Contractor shall 
reimburse Owner for:  (1) any fines or penalties imposed on Owner as a direct result 
of the Contractor’s failure to attain Substantial Completion according to the Contract 
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Times, and (2) the actual costs reasonably incurred by Owner for engineering, 
construction observation, inspection, and administrative services needed after the 
time specified in Paragraph 4.02 for Substantial Completion (as duly adjusted 
pursuant to the Contract), until the Work is substantially complete. 

B. After Contractor achieves Substantial Completion, if Contractor shall neglect, refuse, 
or fail to complete or repair the remaining Work within the Contract Times, 
Contractor shall reimburse Owner for the actual costs reasonably incurred by Owner 
for construction, engineering, construction observation, inspection, and 
administrative services needed after the time specified in Paragraph 4.02 for Work 
to be completed and ready for final payment (as duly adjusted pursuant to the 
Contract), until the Work is completed and ready for final payment. 

ARTICLE 5 – CONTRACT PRICE 

5.01 Owner shall pay Contractor for completion of the Work in accordance with the Contract 
Documents the amounts indicated in the Bid Form, subject to adjustment under the terms 
of the Contract. 

ARTICLE 6 – PAYMENT PROCEDURES 

6.01 Submittal and Processing of Payments 

A. Contractor shall submit Applications for Payment in accordance with Article 15 of the 
General Conditions. Applications for Payment will be processed by Owner (in 
consultation with the Engineer) as described in the General Conditions. 

6.02 Progress Payments; Retainage 

A. Owner shall make progress payments on account of the Contract Price on the basis 
of Contractor’s Applications for Payment during performance of the Work as 
provided in Article 15 of the General Conditions.  All such payments will be measured 
by the Schedule of Values established as described in the General Conditions (and in 
the case of Unit Price Work based on the number of units completed) or, in the event 
there is no Schedule of Values, as provided elsewhere in the Contract. 

B. Prior to Substantial Completion, five percent (5%) retainage shall be withheld from 
all progress payments to be paid to the Contractor, less the aggregate of payments 
previously made and less such amounts as Owner may withhold, including but not 
limited to liquidated damages, in accordance with the Contract. 

C. Upon Substantial Completion, Owner shall pay an amount sufficient to increase total 
payments to Contractor to 100-percent of the Work completed, less such amounts 
set off and entitled to be withheld by the Owner pursuant to Paragraph 15.01.E of 
the General Conditions. 

D. Alternatively, the Contractor may substitute securities in lieu of retention pursuant 
to Public Contract Code Section 10263. 

6.03 Final Payment 

A. Upon final completion and acceptance of the Work in accordance with Paragraph 
15.06 of the General Conditions, Owner shall pay the remainder of the Contract Price 
as recommended by Engineer as provided in said Paragraph 15.06. 
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ARTICLE 7 – INTEREST 

7.01 All undisputed amounts not paid when due shall bear interest at the rate of 5-percent per 
annum, unless a different rate is mandated by law or statute. 

ARTICLE 8 – CONTRACTOR’S REPRESENTATIONS 

8.01 In order to induce Owner to enter into this Contract, Contractor makes the following 
representations: 

A. Contractor has examined and carefully studied the Contract Documents, and any 
data and reference items identified in the Contract Documents. 

B. Contractor has visited the Site, conducted a thorough, alert visual examination of the 
Site and adjacent areas, and become familiar with and is satisfied as to the general, 
local, and Site conditions that may affect cost, progress, and performance of the 
Work. 

C. Contractor is familiar with and is satisfied as to all Laws and Regulations that may 
affect cost, progress, and performance of the Work. 

D. Contractor has carefully studied all: (1) reports of explorations and tests of surface 
and subsurface conditions at or adjacent to the Site and all drawings of physical 
conditions, including but not limited to existing utilities, relating to existing surface 
or subsurface structures at the Site that have been identified in the Bidding 
Documents and Supplementary General Conditions, especially with respect to 
Technical Data in such reports and drawings, and (2) reports and drawings relating 
to Hazardous Environmental Conditions, if any, at or adjacent to the Site that have 
been identified in the Bidding Documents and Supplementary General Conditions, 
especially with respect to Technical Data in such reports and drawings. 

E. Based on the information and observations referred to in the preceding paragraph, 
Contractor agrees that no further examinations, investigations, explorations, tests, 
studies, drawings or data are necessary for the performance of the Work. 

F. Contractor is aware of the general nature of work to be performed by Owner and 
others at the Site that relates to the Work as indicated in the Contract Documents. 

G. Contractor has given Owner written notice of all conflicts, errors, ambiguities, or 
discrepancies that Contractor has discovered in the Contract Documents, and the 
written resolution thereof by Owner is acceptable to Contractor. 

H. The Contract Documents are generally sufficient to indicate and convey 
understanding of all terms and conditions for performance and furnishing of the 
Work. 

I. Contractor’s entry into this Contract constitutes an incontrovertible representation 
by Contractor that without exception all prices in the Agreement are premised upon 
performing and furnishing the Work required by the Contract Documents. 
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ARTICLE 9 – CONTRACT DOCUMENTS 

9.01 Contents 

A. The Contract Documents consist of the following: 

1. This Agreement (Section 00 52 00) 

2. Performance Bond (Section 00 61 13.13) 

3. Payment Bond (Section 00 61 13.16) 

4. Non-Collusion Affidavit (Section 00 45 19) 

5. General Conditions (Section 00 72 43) 

6. Supplementary General Conditions (Section 00 73 00) 

7. Drawings consist of the following: 

A. Typical Well Construction Diagram 

8. Exhibits to this Agreement (enumerated as follows): 

a. Bid Form (Section 00 41 43). 

b. Standard Specifications for Public Works Construction, 2015 Edition, 
published by BNI Building News (not attached but incorporated by 
reference)  

c. Standard Plans for Public Works Construction, 2012 Edition, published by 
BNI Building News (not attached but incorporated by reference)  

9. The following which may be delivered or issued on or after the Effective Date of 
the Contract and are not attached hereto: 

a. Notice to Proceed. 

b. Work Change Directives. 

c. Change Orders. 

d. Field Orders. 

B. The documents listed in Paragraph 9.01.A above are attached to this Agreement 
(except as expressly noted otherwise above). 

C. There are no Contract Documents other than those listed above in this Article 9. 

D. The Contract Documents may only be amended, modified, or supplemented as 
provided in the General Conditions. 

ARTICLE 10 – LABOR 

10.01 Prevailing Wage 

A. This Contract is subject to California Labor Code Sections 1720 et seq., and 
Contractor and any Subcontractor shall pay not less than the specified prevailing 
rates of wage to all workers employed in performance of the Work. Pursuant to the 
provisions of Section 1770 of the California Labor Code, WRD has obtained the 
general prevailing rate of wages and employer payments for health and welfare, 
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vacation, pension and similar purposes, as determined by the Director of the 
Department of Industrial Relations, a copy of which is on file in the office of WRD, 
and shall be made available for viewing to any interested party upon request. The 
Contractor and each Subcontractor shall forfeit as a penalty to WRD not more than 
Two Hundred Dollars ($200) for each calendar day, or portion thereof, for each 
worker paid less than the stipulated prevailing wage rate in violation of the Labor 
Code. In addition, the difference between the prevailing wage rate and the amount 
paid to each worker for each calendar day or portion thereof for which each worker 
was paid less than the stipulated prevailing wage rate shall be paid to each worker 
by the Contractor. 

10.02 Employment of Apprentices 

A. Contractor's attention is directed to the provisions in Section 1777.5 and 1777.6 of 
the Labor Code concerning the employment of apprentices by the Contractor or any 
Subcontractor under the Contractor. It shall be the responsibility of the Contractor 
to effectuate compliance on the part of itself and any Subcontractors with the 
requirements for employment of apprentices. Information relative to apprenticeship 
standards, wage schedules, and other requirements may be obtained from the 
Department of Industrial Relations. 

10.03 Payroll Records 

A. Pursuant to Labor Code Section 1776, the Contractor and each subcontractor shall 
maintain weekly certified payroll records showing the name, address, social security 
number, work classification, straight time and overtime hours paid each day and 
week, and the actual per diem wages paid to each journeyman, apprentice, worker 
or other employee employed in connection with the work. Contractor shall certify 
under penalty of perjury that records maintained and submitted by Contractor are 
true and accurate. Contractor shall also require Subcontractor(s) to certify weekly 
payroll records under penalty of perjury. In the event of noncompliance with the 
requirements of this Section, the Contractor shall have ten (10) days in which to 
comply subsequent to receipt of written notice specifying any item or actions 
necessary to achieve compliance with this section. If Contractor or Subcontractor 
does not comply after such ten (10)-day period, the Contractor shall, as a penalty to 
WRD, forfeit One Hundred Dollars ($100) for each day, or portion thereof, for each 
worker until strict compliance is effectuated. 

B. In accordance with Labor Code section 1771.4, the Contractor and each 
Subcontractor shall furnish the certified payroll records directly to the Department 
of Industrial Relations on a weekly basis and in the format prescribed by the 
Department of Industrial Relations, which may include electronic submission. 
Contractor shall comply with all requirements and regulations from the Department 
of Industrial Relations relating to labor compliance monitoring and enforcement. 

10.04  Public Works Contractor Registration 

A. Pursuant to Labor Code sections 1725.5 and 1771.1, all contractors and 
subcontractors that wish to bid on, be listed in a bid proposal, or enter into a contract 
to perform public work must be registered with the Department of Industrial 
Relations.  This contract will not be entered into without proof of the contractor’s 
and subcontractors’ current registration with the Department of Industrial Relations 
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to perform public work.  Contractor and its Subcontractors, of any tier, shall maintain 
active registration with the Department of Industrial Relations for the duration of 
the Project.  

B. This Project is subject to compliance monitoring and enforcement by the 
Department of Industrial Relations. In executing this Contract, Contractor 
acknowledges that it has reviewed all applicable labor compliance requirements and 
included the cost of complying with such requirements in its bid. 

10.05 Labor Compliance 

A. Contractor shall post, at appropriate conspicuous points on the Project site, a 
schedule showing all determined general prevailing wage rates and all authorized 
deductions, if any, from unpaid wages actually earned. 

10.06 Hours Of Work 

A. Eight (8) hours of work shall constitute a legal day’s work. The Contractor and each 
Subcontractor shall forfeit, as penalty to WRD, twenty-five dollars ($25) for each 
worker employed in the execution of Work by the Contractor or any Subcontractor 
for each day during which such worker is required or permitted to work more than 
eight (8) hours in any one day and forty (40) hours in any week in violation of the 
provisions of the Labor Code, and in particular, section 1810 to section 1815, except 
as provided in Labor Code section 1815. 

ARTICLE 11 – MISCELLANEOUS 

11.01 Terms 

A. Terms used in this Agreement will have the meanings stated in the General 
Conditions and the Supplementary General Conditions. 

11.02 Assignment of Contract 

A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party 
hereto of any rights under or interests in the Contract will be binding on another 
party hereto without the written consent of the party sought to be bound; and, 
specifically but without limitation, money that may become due and money that is 
due may not be assigned without such consent (except to the extent that the effect 
of this restriction may be limited by law), and unless specifically stated to the 
contrary in any written consent to an assignment, no assignment will release or 
discharge the assignor from any duty or responsibility under the Contract 
Documents. 

11.03 Successors and Assigns 

A. Owner and Contractor each binds itself, its successors, assigns, and legal 
representatives to the other party hereto, its successors, assigns, and legal 
representatives in respect to all covenants, agreements, and obligations contained 
in the Contract Documents. 

11.04 Severability 

A. Any provision or part of the Contract Documents held to be void or unenforceable 
under any Law or Regulation shall be deemed stricken, and all remaining provisions 
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shall continue to be valid and binding upon Owner and Contractor, who agree that 
the Contract Documents shall be reformed to replace such stricken provision or part 
thereof with a valid and enforceable provision that comes as close as possible to 
expressing the intention of the stricken provision. 

11.05 Contractor’s Certifications 

A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or 
coercive practices in competing for or in executing the Contract.  For the purposes 
of this Paragraph 11.05: 

1. “Corrupt practice” means the offering, giving, receiving, or soliciting of anything 
of value likely to influence the action of a public official in the bidding process 
or in the Contract execution; 

2. “Fraudulent practice” means an intentional misrepresentation of facts made (a) 
to influence the bidding process or the execution of the Contract to the 
detriment of Owner, (b) to establish Bid or Contract prices at artificial non-
competitive levels, or (c) to deprive Owner of the benefits of free and open 
competition; 

3. “Collusive practice” means a scheme or arrangement between two or more 
Bidders, with or without the knowledge of Owner, a purpose of which is to 
establish Bid prices at artificial, non-competitive levels; and 

4. “Coercive practice” means harming or threatening to harm, directly or 
indirectly, persons or their property to influence their participation in the 
bidding process or affect the execution of the Contract. 
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement.  

This Agreement will be effective on _____________ (which is the Effective Date of the Contract). 

OWNER:  CONTRACTOR: 
Water Replenishment District of Southern 
California   

By:   By:  

Title: President of the Board of Directors  Title:  

  

(If Contractor is a corporation, a partnership, or a 
joint venture, attach evidence of authority to 
sign.)   

Attest:   Attest:  

Title: Secretary of the Board of Directors  Title:  

Address for giving notices:  Address for giving notices: 
Water Replenishment District of Southern 
California   

4040 Paramount Boulevard   

Lakewood, CA 90712   

  License No.:  

   
(where applicable) 

(Since Owner is a public body, attach evidence of 
authority to sign and resolution or other 
documents authorizing execution of this 
Agreement.) 

 NOTE TO USER:  Use in those States or other 
jurisdictions where applicable or required. 

 

++END OF SECTION++ 
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SECTION 00 61 13.13 
PERFORMANCE BOND 

 

CONTRACTOR (name and address): 
 
 
 

SURETY (name and address of principal place of business): 
 
 
 

OWNER (name and address): 
Water Replenishment District of Southern California 
4040 Paramount Boulevard 
Lakewood, California 90712 
 
CONSTRUCTION CONTRACT 
Effective Date of the Agreement: 
Amount: 
Description (name and location):  

BOND 
Bond Number: 
Date (not earlier than the Effective Date of the Agreement of the Construction Contract): 
Amount: 
Modifications to this Bond Form:            None               See Paragraph 16 

 
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth 
below, do each cause this Performance Bond to be duly executed by an authorized officer, 
agent, or representative. 

CONTRACTOR AS PRINCIPAL  SURETY 

  (seal)    (seal) 
Contractor’s Name and Corporate Seal  Surety’s Name and Corporate Seal 
 
By:     By:   
 Signature   Signature (attach power of attorney) 
 
       
Print Name   Print Name 
 
       
Title    Title 
 
Attest:    Attest:   

Signature   Signature 
 
       
Title    Title 
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Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular 
reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable. 
 
1.  The Contractor and Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, 
successors, and assigns to the Owner for the performance of 
the Construction Contract, which is incorporated herein by 
reference. 

2.  If the Contractor performs the Construction Contract, 
the Surety and the Contractor shall have no obligation under 
this Bond, except when applicable to participate in a 
conference as provided in Paragraph 3. 

3.  If there is no Owner Default under the Construction 
Contract, the Surety’s obligation under this Bond shall arise 
after: 

3.1  The Owner first provides notice to the Contractor 
and the Surety that the Owner is considering declaring a 
Contractor Default. Such notice shall indicate whether 
the Owner is requesting a conference among the Owner, 
Contractor, and Surety to discuss the Contractor’s 
performance.  If the Owner does not request a 
conference, the Surety may, within five (5) business days 
after receipt of the Owner’s notice, request such a 
conference.  If the Surety timely requests a conference, 
the Owner shall attend.  Unless the Owner agrees 
otherwise, any conference requested under this 
Paragraph 3.1 shall be held within ten (10) business days 
of the Surety’s receipt of the Owner’s notice.  If the 
Owner, the Contractor, and the Surety agree, the 
Contractor shall be allowed a reasonable time to 
perform the Construction Contract, but such an 
agreement shall not waive the Owner’s right, if any, 
subsequently to declare a Contractor Default;  

3.2  The Owner declares a Contractor Default, 
terminates the Construction Contract and notifies the 
Surety; and 

3.3  The Owner has agreed to pay the Balance of the 
Contract Price in accordance with the terms of the 
Construction Contract to the Surety or to a contractor 
selected to perform the Construction Contract. 

4.  Failure on the part of the Owner to comply with the 
notice requirement in Paragraph 3.1 shall not constitute a 
failure to comply with a condition precedent to the Surety’s 
obligations, or release the Surety from its obligations, except 
to the extent the Surety demonstrates actual prejudice. 

5.  When the Owner has satisfied the conditions of 
Paragraph 3, the Surety shall promptly and at the Surety’s 
expense take one of the following actions: 

5.1  Arrange for the Contractor, with the consent of 
the Owner, to perform and complete the Construction 
Contract; 

5.2  Undertake to perform and complete the 
Construction Contract itself, through its agents or 
independent contractors; 

5.3  Obtain bids or negotiated proposals from 
qualified contractors acceptable to the Owner for a 
contract for performance and completion of the 
Construction Contract, arrange for a contract to be 
prepared for execution by the Owner and a contractor 
selected with the Owners concurrence, to be secured 
with performance and payment bonds executed by a 
qualified surety equivalent to the bonds issued on the 
Construction Contract, and pay to the Owner the 
amount of damages as described in Paragraph 7 in 
excess of the Balance of the Contract Price incurred by 
the Owner as a result of the Contractor Default; or 

5.4  Waive its right to perform and complete, arrange 
for completion, or obtain a new contractor, and with 
reasonable promptness under the circumstances: 

5.4.1  After investigation, determine the 
amount for which it may be liable to the Owner and, 
as soon as practicable after the amount is 
determined, make payment to the Owner; or 

5.4.2  Deny liability in whole or in part and 
notify the Owner, citing the reasons for denial. 

6. If the Surety does not proceed as provided in Paragraph 
5 with reasonable promptness, the Surety shall be deemed to 
be in default on this Bond seven days after receipt of an 
additional written notice from the Owner to the Surety 
demanding that the Surety perform its obligations under this 
Bond, and the Owner shall be entitled to enforce any remedy 
available to the Owner.  If the Surety proceeds as provided in 
Paragraph 5.4, and the Owner refuses the payment or the 
Surety has denied liability, in whole or in part, without further 
notice the Owner shall be entitled to enforce any remedy 
available to the Owner. 

7. If the Surety elects to act under Paragraphs 5.1, 5.2, or 
5.3, then the responsibilities of the Surety to the Owner shall 
not be greater than those of the Contractor under the 
Construction Contract, and the responsibilities of the Owner 
to the Surety shall not be greater than those of the Owner 
under the Construction Contract.  Subject to the commitment 
by the Owner to pay the Balance of the Contract Price, the 
Surety is obligated, without duplication for: 
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7.1  The responsibilities of the Contractor for 
correction of defective work and completion of the 
Construction Contract; 

7.2  Additional legal, design professional, and delay 
costs resulting from the Contractor’s Default, and 
resulting from the actions or failure to act of the Surety 
under Paragraph 5; and 

7.3 Liquidated damages, or if no liquidated damages 
are specified in the Construction Contract, actual 
damages caused by delayed performance or non-
performance of the Contractor. 

8. If the Surety elects to act under Paragraphs 5.1, 5.3, or 
5.4, the Surety’s liability is limited to the amount of this Bond. 

9. The Surety shall not be liable to the Owner or others for 
obligations of the Contractor that are unrelated to the 
Construction Contract, and the Balance of the Contract Price 
shall not be reduced or set off on account of any such 
unrelated obligations.  No right of action shall accrue on this 
Bond to any person or entity other than the Owner or its 
heirs, executors, administrators, successors, and assigns. 

10. The Surety hereby waives notice of any change, 
including changes of time, to the Construction Contract or to 
related subcontracts, purchase orders, and other obligations.  

11. Any proceeding, legal or equitable, under this Bond may 
be instituted in any court of competent jurisdiction in the 
location in which the work or part of the work is located and 
shall be instituted within two years after a declaration of 
Contractor Default or within two years after the Contractor 
ceased working or within two years after the Surety refuses 
or fails to perform its obligations under this Bond, whichever 
occurs first.  If the provisions of this paragraph are void or 
prohibited by law, the minimum periods of limitations 
available to sureties as a defense in the jurisdiction of the suit 
shall be applicable. 

12. Notice to the Surety, the Owner, or the Contractor shall 
be mailed or delivered to the address shown on the page on 
which their signature appears. 

13. When this Bond has been furnished to comply with a 
statutory or other legal requirement in the location where the 
construction was to be performed, any provision in this Bond 
conflicting with said statutory or legal requirement shall be 

deemed deleted herefrom and provisions conforming to such 
statutory or other legal requirement shall be deemed 
incorporated herein.  When so furnished, the intent is that 
this Bond shall be construed as a statutory bond and not as a 
common law bond. 

14. Definitions 

14.1  Balance of the Contract Price:  The total amount 
payable by the Owner to the Contractor under the 
Construction Contract after all proper adjustments have 
been made including allowance for the Contractor for 
any amounts received or to be received by the Owner in 
settlement of insurance or other claims for damages to 
which the Contractor is entitled, reduced by all valid and 
proper payments made to or on behalf of the Contractor 
under the Construction Contract. 

14.2  Construction Contract:  The agreement between 
the Owner and Contractor identified on the cover page, 
including all Contract Documents and changes made to 
the agreement and the Contract Documents. 

14.3  Contractor Default:  Failure of the Contractor, 
which has not been remedied or waived, to perform or 
otherwise to comply with a material term of the 
Construction Contract. 

14.4  Owner Default:  Failure of the Owner, which has 
not been remedied or waived, to pay the Contractor as 
required under the Construction Contract or to perform 
and complete or comply with the other material terms 
of the Construction Contract. 

14.5  Contract Documents:  All the documents that 
comprise the Agreement between the Owner and 
Contractor. 

15. If this Bond is issued for an agreement between a 
contractor and subcontractor, the term Contractor in this 
Bond shall be deemed to be Subcontractor and the term 
Owner shall be deemed to be Contractor. 

 

 

 

 

++END OF SECTION++ 
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SECTION 00 61 13.16 
PAYMENT BOND 

CONTRACTOR (name and address): 

  

SURETY (name & address of principal place of business): 

 

 

OWNER (name and address): 
Water Replenishment District of Southern California 
4040 Paramount Boulevard, Lakewood, California 90712 
 

CONSTRUCTION CONTRACT 
Effective Date of the Agreement: 
Amount: 
Description (name and location): 
 

BOND 
Bond Number: 
Date (not earlier than the Effective Date of the Agreement of the Construction Contract): 
Amount: 
Modifications to this Bond Form:            None              See Paragraph 18 

 
  

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do 
each cause this Payment Bond to be duly executed by an authorized officer, agent, or representative. 

CONTRACTOR AS PRINCIPAL SURETY 

  (seal)    (seal) 
Contractor’s Name and Corporate Seal  Surety’s Name and Corporate Seal 
 
By:     By:     
 Signature  Signature (attach power of attorney) 
 
     
Print Name   Print Name 
 
     
Title   Title 
 
Attest:     Attest:   
 Signature   Signature  
 
       
Title    Title 
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Notes:  (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular 
reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable. 
 
1. The Contractor and Surety, jointly and severally, bind 

themselves, their heirs, executors, administrators, 
successors, and assigns to the Owner to pay for labor, 
materials, and equipment furnished for use in the 
performance of the Construction Contract, which is 
incorporated herein by reference, subject to the 
following terms. 

2. If the Contractor promptly makes payment of all sums 
due to Claimants, and defends, indemnifies, and 
holds harmless the Owner from claims, demands, 
liens, or suits by any person or entity seeking payment 
for labor, materials, or equipment furnished for use in 
the performance of the Construction Contract, then 
the Surety and the Contractor shall have no obligation 
under this Bond. 

3.  If there is no Owner Default under the Construction 
Contract, the Surety’s obligation to the Owner under 
this Bond shall arise after the Owner has promptly 
notified the Contractor and the Surety (at the address 
described in Paragraph 13) of claims, demands, liens, 
or suits against the Owner or the Owner’s property by 
any person or entity seeking payment for labor, 
materials, or equipment furnished for use in the 
performance of the Construction Contract, and 
tendered defense of such claims, demands, liens, or 
suits to the Contractor and the Surety. 

4. When the Owner has satisfied the conditions in 
Paragraph 3, the Surety shall promptly and at the 
Surety’s expense defend, indemnify, and hold 
harmless the Owner against a duly tendered claim, 
demand, lien, or suit. 

5. The Surety’s obligations to a Claimant under this Bond 
shall arise after the following: 

5.1  Claimants who do not have a direct contract 
with the Contractor: 

 
5.1.1 Have furnished a written notice of 

non-payment to the Contractor, 
stating with substantial accuracy the 
amount claimed and the name of the 
party to whom the materials were, or 
equipment was, furnished or 
supplied or for whom the labor was 
done or performed, within ninety 
(90) days after having last performed 
labor or last furnished materials or 
equipment included in the Claim; and 

 
5.1.2 Have sent a Claim to the Surety (at 

the address described in Paragraph 
13). 

5.2  Claimants who are employed by or have a 
direct contract with the Contractor have sent 
a Claim to the Surety (at the address described 
in Paragraph 13). 

6. If a notice of non-payment required by Paragraph 
5.1.1 is given by the Owner to the Contractor, that is 
sufficient to satisfy a Claimant’s obligation to furnish 
a written notice of non-payment under Paragraph 
5.1.1. 

7. When a Claimant has satisfied the conditions of 
Paragraph 5.1 or 5.2, whichever is applicable, the 
Surety shall promptly and at the Surety’s expense 
take the following actions: 

7.1 Send an answer to the Claimant, with a copy 
to the Owner, within sixty (60) days after 
receipt of the Claim, stating the amounts that 
are undisputed and the basis for challenging 
any amounts that are disputed; and 

7.2 Pay or arrange for payment of any undisputed 
amounts. 

7.3 The Surety’s failure to discharge its obligations 
under Paragraphs 7.1 or 7.2 shall not be 
deemed to constitute a waiver of defenses the 
Surety or Contractor may have or acquire as 
to a Claim, except as to undisputed amounts 
for which the Surety and Claimant have 
reached agreement.  If, however, the Surety 
fails to discharge its obligations under 
Paragraphs 7.1 or 7.2, the Surety shall 
indemnify the Claimant for the reasonable 
attorney’s fees the Claimant incurs thereafter 
to recover any sums found to be due and 
owing to the Claimant. 

8. The Surety’s total obligation shall not exceed the 
amount of this Bond, plus the amount of reasonable 
attorney’s fees provided under Paragraph 7.3, and 
the amount of this Bond shall be credited for any 
payments made in good faith by the Surety. 

9.  Amounts owed by the Owner to the Contractor under 
the Construction Contract shall be used for the 
performance of the Construction Contract and to 
satisfy claims, if any, under any construction 
performance bond.  By the Contractor furnishing and 
the Owner accepting this Bond, they agree that all 
funds earned by the Contractor in the performance of 
the Construction Contract are dedicated to satisfy 
obligations of the Contractor and Surety under this 
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Bond, subject to the Owner’s priority to use the funds 
for the completion of the work. 

10. The Surety shall not be liable to the Owner, Claimants, 
or others for obligations of the Contractor that are 
unrelated to the Construction Contract.  The Owner 
shall not be liable for the payment of any costs or 
expenses of any Claimant under this Bond, and shall 
have under this Bond no obligation to make payments 
to or give notice on behalf of Claimants, or otherwise 
have any obligations to Claimants under this Bond. 

11. The Surety hereby waives notice of any change, 
including changes of time, to the Construction 
Contract or to related subcontracts, purchase orders, 
and other obligations. 

12. No suit or action shall be commenced by a Claimant 
under this Bond other than in a court of competent 
jurisdiction in the state in which the project that is the 
subject of the Construction Contract is located or 
after the expiration of one year from the date (1) on 
which the Claimant sent a Claim to the Surety 
pursuant to Paragraph 5.1.2 or 5.2, or (2) on which 
the last labor or service was performed by anyone or 
the last materials or equipment were furnished by 
anyone under the Construction Contract, whichever 
of (1) or (2) first occurs.  If the provisions of this 
paragraph are void or prohibited by law, the 
minimum period of limitation available to sureties as 
a defense in the jurisdiction of the suit shall be 
applicable. 

13. Notice and Claims to the Surety, the Owner, or the 
Contractor shall be mailed or delivered to the address 
shown on the page on which their signature appears.  
Actual receipt of notice or Claims, however 
accomplished, shall be sufficient compliance as of the 
date received. 

14. When this Bond has been furnished to comply with a 
statutory or other legal requirement in the location 
where the construction was to be performed, any 
provision in this Bond conflicting with said statutory 
or legal requirement shall be deemed deleted 
herefrom and provisions conforming to such 
statutory or other legal requirement shall be deemed 
incorporated herein.  When so furnished, the intent is 
that this Bond shall be construed as a statutory bond 
and not as a common law bond. 

15. Upon requests by any person or entity appearing to 
be a potential beneficiary of this Bond, the Contractor 
and Owner shall promptly furnish a copy of this Bond 
or shall permit a copy to be made. 

16. Definitions 

16.1  Claim: A written statement by the Claimant 
including at a minimum: 

1.  The name of the Claimant; 
2.  The name of the person for whom the 

labor was done, or materials or 
equipment furnished;  

3. A copy of the agreement or purchase 
order pursuant to which labor, materials, 
or equipment was furnished for use in 
the performance of the Construction 
Contract; 

4.  A brief description of the labor, 
materials, or equipment furnished; 

5.  The date on which the Claimant last 
performed labor or last furnished 
materials or equipment for use in the 
performance of the Construction 
Contract; 

6. The total amount earned by the Claimant 
for labor, materials, or equipment 
furnished as of the date of the Claim; 

7. The total amount of previous payments 
received by the Claimant; and 

8. The total amount due and unpaid to the 
Claimant for labor, materials, or 
equipment furnished as of the date of 
the Claim. 

16.2  Claimant: An individual or entity having a 
direct contract with the Contractor or with a 
subcontractor of the Contractor to furnish 
labor, materials, or equipment for use in the 
performance of the Construction Contract. 
The term Claimant also includes any individual 
or entity that has rightfully asserted a claim 
under an applicable mechanic’s lien or similar 
statute against the real property upon which 
the Project is located. The intent of this Bond 
shall be to include without limitation in the 
terms of “labor, materials, or equipment” that 
part of the water, gas, power, light, heat, oil, 
gasoline, telephone service, or rental 
equipment used in the Construction Contract, 
architectural and engineering services 
required for performance of the work of the 
Contractor and the Contractor’s 
subcontractors, and all other items for which 
a mechanic’s lien may be asserted in the 
jurisdiction where the labor, materials, or 
equipment were furnished. 

16.3  Construction Contract: The agreement 
between the Owner and Contractor identified 
on the cover page, including all Contract 
Documents and all changes made to the 
agreement and the Contract Documents. 
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16.4  Owner Default: Failure of the Owner, which 
has not been remedied or waived, to pay the 
Contractor as required under the 
Construction Contract or to perform and 
complete or comply with the other material 
terms of the Construction Contract. 

16.5  Contract Documents: All the documents that 
comprise the agreement between the Owner 
and Contractor. 

17.  If this Bond is issued for an agreement between a 
contractor and subcontractor, the term Contractor in 
this Bond shall be deemed to be Subcontractor and 
the term Owner shall be deemed to be Contractor. 

 
 

 
++END OF SECTION+ 
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ARTICLE 1 – DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with 
initial capital letters, including the term’s singular and plural forms, will have the meaning 
indicated in the definitions below. In addition to terms specifically defined, terms with initial 
capital letters in the Contract Documents include references to identified articles and 
paragraphs, and the titles of other documents or forms. 

1. Addenda — Written or graphic instruments issued prior to the opening of Bids which 
clarify, correct, or change the Bidding Requirements or the proposed Contract 
Documents. 

2. Agreement — The written instrument, executed by Owner and Contractor, that sets 
forth the Contract Price and Contract Times, identifies the parties and the Engineer, and 
designates the specific items that are Contract Documents. 

3. Application for Payment — The form acceptable to Engineer which is to be used by 
Contractor during the course of the Work in requesting progress or final payments and 
which is to be accompanied by such supporting documentation as is required by the 
Contract Documents. 

4. Authority Having Jurisdiction — Those agencies and authorities having jurisdiction over 
some portion of the Work or work activity, including Cities, Counties, and regulatory 
agencies. 

5. Bid — The offer of a Bidder submitted on the prescribed form setting forth the prices 
for the Work to be performed. 

6. Bidder — An individual or entity that submits a Bid to Owner. 

7. Bidding Documents —The Bidding Requirements, the proposed Contract Documents, 
and all Addenda. 

8. Bidding Requirements — The advertisement or invitation to bid, Instructions to Bidders, 
Bid Bond or other Bid security, if any, the Bid Form, and the Bid with any attachments. 

9. Change Order — A document which is signed by Contractor and Owner and authorizes 
an addition, deletion, or revision in the Work or an adjustment in the Contract Price or 
the Contract Times, or other revision to the Contract, issued on or after the Effective 
Date of the Contract. 

10. Change Proposal — A written request by Contractor, duly submitted in compliance with 
the procedural requirements set forth herein, seeking an adjustment in Contract Price 
or Contract Times, or both; contesting an initial decision by Engineer concerning the 
requirements of the Contract Documents or the acceptability of Work under the 
Contract Documents; challenging a set-off against payments due; or seeking other relief 
with respect to the terms of the Contract. 

11. Claim — (a) A demand or assertion by Owner directly to Contractor, duly submitted in 
compliance with the procedural requirements set forth herein: seeking an adjustment 
of Contract Price or Contract Times, or both; contesting an initial decision by Engineer 
concerning the requirements of the Contract Documents or the acceptability of Work 
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under the Contract Documents; contesting Engineer’s decision regarding a Change 
Proposal; seeking resolution of a contractual issue that Engineer has declined to 
address; or seeking other relief with respect to the terms of the Contract; or (b) a 
demand or assertion by Contractor directly to Owner, duly submitted in compliance 
with the procedural requirements set forth herein, contesting Engineer’s decision 
regarding a Change Proposal; or seeking resolution of a contractual issue that Engineer 
has declined to address. A demand for money or services by a third party is not a Claim. 

12. Constituent of Concern — Asbestos, petroleum, radioactive materials, polychlorinated 
biphenyls (PCBs), hazardous waste, and any substance, product, waste, or other 
material of any nature whatsoever that is or becomes listed, regulated, or addressed 
pursuant to (a) the Comprehensive Environmental Response, Compensation and 
Liability Act, 42 U.S.C. §§9601 et seq. (“CERCLA”); (b) the Hazardous Materials 
Transportation Act, 49 U.S.C. §§5501 et seq.; (c) the Resource Conservation and 
Recovery Act, 42 U.S.C. §§6901 et seq. (“RCRA”); (d) the Toxic Substances Control Act, 
15 U.S.C. §§2601 et seq.; (e) the Clean Water Act, 33 U.S.C. §§1251 et seq.; (f) the Clean 
Air Act, 42 U.S.C. §§7401 et seq.; or (g) any other federal, state, or local statute, law, 
rule, regulation, ordinance, resolution, code, order, or decree regulating, relating to, or 
imposing liability or standards of conduct concerning, any hazardous, toxic, or 
dangerous waste, substance, or material.                                           

13. Contract — The entire and integrated written contract between the Owner and 
Contractor concerning the Work. 

14. Contract Documents — Those items so designated in the Agreement, and which 
together comprise the Contract. 

15. Contract Price — The money that Owner has agreed to pay Contractor for completion 
of the Work in accordance with the Contract Documents. . 

16. Contract Times — The number of days or the dates by which Contractor shall: (a) achieve 
Milestones, if any; (b) achieve Substantial Completion; and (c) complete the Work. 

17. Contractor — The individual or entity with which Owner has contracted for performance 
of the Work. 

18. Cost of the Work — See Paragraph 13.01 for definition. 

19. Drawings — The part of the Contract that graphically shows the scope, extent, and 
character of the Work to be performed by Contractor. 

20. Effective Date of the Contract — The date, indicated in the Agreement, on which the 
Contract becomes effective. 

21. Engineer — The individual or entity named as such in the Agreement or named at a later 
date.  The Engineer  assists the Owner in observing the progress and quality of the Work 
and conducting various other administrative tasks.   

22. Field Order — A written order issued by Engineer which requires minor changes in the 
Work but does not change the Contract Price or the Contract Times. 

23. Greenbook — Standard Plans and Specifications for Public Works Construction, 
published by BNI Building News, latest edition and supplements.  (Also referred to as 
SPPWC and SSPWC). 
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24. Hazardous Environmental Condition — The presence at the Site of Constituents of 
Concern in such quantities or circumstances that may present a danger to persons or 
property exposed thereto.  The presence at the Site of materials that are necessary for 
the execution of the Work, or that are to be incorporated in the Work, and that are 
controlled and contained pursuant to industry practices, Laws and Regulations, and the 
requirements of the Contract, does not establish a Hazardous Environmental Condition. 

25. Issuing Office —  The office from which the Bidding Documents are to be issued.  

26. Laws and Regulations; Laws or Regulations — Any and all applicable laws, statutes, 
rules, regulations, ordinances, codes, and orders of any and all governmental bodies, 
agencies, authorities, and courts having jurisdiction. 

27. Liens — Charges, security interests, or encumbrances upon Contract-related funds, real 
property, or personal property. 

28. Milestone — A principal event in the performance of the Work that the Contract 
requires Contractor to achieve by an intermediate completion date or by a time prior to 
Substantial Completion of all the Work. 

29. Notice of Award — The written notice by Owner to a Bidder of Owner’s acceptance of 
the Bid. 

30. Notice to Proceed — A written notice by Owner to Contractor fixing the date on which 
the Contract Times will commence to run and on which Contractor shall start to perform 
the Work. 

31. Owner — The Water Replenishment District of Southern California (WRD or District). 

32. Owner’s Site Representative or Construction Manager (if any) — representative of the 
Owner assisting Owner in observing the progress and quality of the Work and 
conducting various other administrative tasks.  The terms Onsite Site Representative 
and Construction Manager are to be used interchangeably and for this contract the role 
will be that of the Engineer.   

33. Progress Schedule — A schedule, prepared and maintained by Contractor, describing 
the sequence and duration of the activities comprising the Contractor’s plan to 
accomplish the Work within the Contract Times. 

34. Project — The total undertaking to be accomplished for Owner by engineers, 
contractors, and others, including planning, study, design, construction, testing, 
commissioning, and start-up, and of which the Work to be performed under the 
Contract Documents is a part. 

35. Resident Project Representative — The authorized representative of Engineer assigned 
to assist Engineer at the Site.  As used herein, the term Resident Project Representative 
or “RPR” includes any assistants or field staff of Resident Project Representative. 

36. Samples — Physical examples of materials, equipment, or workmanship that are 
representative of some portion of the Work and that establish the standards by which 
such portion of the Work will be judged. 

37. Schedule of Submittals — A schedule, prepared and maintained by Contractor, of 
required submittals and the time requirements for Engineer’s review of the submittals 
and the performance of related construction activities. 
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38. Schedule of Values — A schedule, prepared and maintained by Contractor, allocating 
portions of the Contract Price to various portions of the Work and used as the basis for 
reviewing Contractor’s Applications for Payment. 

39. Shop Drawings — All drawings, diagrams, illustrations, schedules, and other data or 
information that are specifically prepared or assembled by or for Contractor and 
submitted by Contractor to illustrate some portion of the Work.  Shop Drawings, 
whether approved or not, are not Drawings and are not Contract Documents. 

40. Site — Lands or areas indicated in the Contract Documents as being furnished by Owner 
upon which the Work is to be performed, including rights-of-way and easements, and 
such other lands furnished by Owner which are designated for the use of Contractor. 

41. Specifications — The part of the Contract that consists of written requirements for 
materials, equipment, systems, standards, and workmanship as applied to the Work, 
and certain administrative requirements and procedural matters applicable to the 
Work. 

42. Subcontractor — An individual or entity having a direct contract with Contractor or with 
any other Subcontractor for the performance of a part of the Work. 

43. Substantial Completion — The time at which the Work (or a specified part thereof) has 
progressed to the point where, in the opinion of Engineer, the Work (or a specified part 
thereof) is sufficiently complete, in accordance with the Contract Documents, so that 
the Work (or a specified part thereof) can be utilized for the purposes for which it is 
intended. The terms “substantially complete” and “substantially completed” as applied 
to all or part of the Work refer to Substantial Completion thereof. 

44. Successful Bidder — The Bidder whose Bid the Owner accepts, and to which the Owner 
makes an award of contract, subject to stated conditions. 

45. Supplementary General Conditions — The part of the Contract that amends or 
supplements these General Conditions. 

46. Supplier — A manufacturer, fabricator, supplier, distributor, materialman, or vendor 
having a direct contract with Contractor or with any Subcontractor to furnish materials 
or equipment to be incorporated in the Work by Contractor or a Subcontractor. 

47. Technical Data — Those items expressly identified as Technical Data in the 
Supplementary Conditions, with respect to either (a) subsurface conditions at the Site, 
or physical conditions relating to existing surface or subsurface structures at the Site 
(except Underground Facilities) or (b) Hazardous Environmental Conditions at the Site. 
If no such express identifications of Technical Data have been made with respect to 
conditions at the Site, then the data contained in boring logs, recorded measurements 
of subsurface water levels, laboratory test results, and other factual, objective 
information regarding conditions at the Site that are set forth in any geotechnical or 
environmental report prepared for the Project and made available to Contractor are 
hereby defined as Technical Data with respect to conditions at the Site under 
Paragraphs 5.03, 5.04, and 5.06 of this document. 

48. Underground Facilities — All underground pipelines, conduits, ducts, cables, wires, 
manholes, vaults, tanks, tunnels, or other such facilities or attachments, and any 
encasements containing such facilities, including but not limited to those that convey 
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electricity, gases, steam, liquid petroleum products, telephone or other 
communications, fiber optic transmissions, cable television, water, wastewater, storm 
water, other liquids or chemicals, or traffic or other control systems. 

49. Unit Price Work — Work to be paid for on the basis of unit prices. 

50. Work — The entire construction or the various separately identifiable parts thereof 
required to be provided under the Contract Documents.  Work includes and is the result 
of performing or providing all labor, services, and documentation necessary to produce 
such construction; furnishing, installing, and incorporating all materials and equipment 
into such construction; and may include related services such as testing, start-up, and 
commissioning, all as required by the Contract Documents. 

51. Work Change Directive — A written directive to Contractor issued on or after the 
Effective Date of the Contract, signed by Owner and recommended by Engineer, 
ordering an addition, deletion, or revision in the Work. 

1.02 Terminology 

A. The words and terms discussed in the following paragraphs are not defined but, when used 
in the Bidding Requirements or Contract Documents, have the indicated meaning. 

B. Intent of Certain Terms or Adjectives: 

1. The Contract Documents include the terms “as allowed,” “as approved,” “as ordered,” 
“as directed” or terms of like effect or import to authorize an exercise of professional 
judgment by Engineer. In addition, the adjectives “reasonable,” “suitable,” 
“acceptable,” “proper,” “satisfactory,” or adjectives of like effect or import are used to 
describe an action or determination of Engineer as to the Work. It is intended that such 
exercise of professional judgment, action, or determination will be solely to evaluate, in 
general, the Work for compliance with the information in the Contract Documents and 
with the design concept of the Project as a functioning whole as shown or indicated in 
the Contract Documents (unless there is a specific statement indicating otherwise). The 
use of any such term or adjective is not intended to and shall not be effective to assign 
to Engineer any duty or authority to supervise or direct the performance of the Work, 
or any duty or authority to undertake responsibility contrary to the provisions of Article 
10 or any other provision of the Contract Documents. 

C. Day: 

1. The word “day” means a calendar day of 24 hours measured from midnight to the next 
midnight. 

D. Defective: 

1. The word “defective,” when modifying the word “Work,” refers to Work that is 
unsatisfactory, faulty, or deficient in that it: 

a. does not conform to the Contract Documents; or 

b. does not meet the requirements of any applicable inspection, reference standard, 
test, or approval referred to in the Contract Documents; or 

c. has been damaged prior to Engineer’s recommendation of final payment (unless 
responsibility for the protection thereof has been assumed by Owner at Substantial 
Completion in accordance with Paragraphs 15.03 or 15.04). 
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E. Furnish, Install, Perform, Provide: 

1. The word “furnish,” when used in connection with services, materials, or equipment, 
shall mean to supply and deliver said services, materials, or equipment to the Site (or 
some other specified location) ready for use or installation and in usable or operable 
condition. 

2. The word “install,” when used in connection with services, materials, or equipment, 
shall mean to put into use or place in final position said services, materials, or equipment 
complete and ready for intended use. 

3. The words “perform” or “provide,” when used in connection with services, materials, or 
equipment, shall mean to furnish and install said services, materials, or equipment 
complete and ready for intended use. 

4. If the Contract Documents establish an obligation of Contractor with respect to specific 
services, materials, or equipment, but do not expressly use any of the four words 
“furnish,” “install,” “perform,” or “provide,” then Contractor shall furnish and install 
said services, materials, or equipment complete and ready for intended use. 

F. Unless stated otherwise in the Contract Documents, words or phrases that have a well-
known technical or construction industry or trade meaning are used in the Contract 
Documents in accordance with such recognized meaning. 

ARTICLE 2 – PRELIMINARY MATTERS 

2.01 Delivery of Bonds and Evidence of Insurance 

A. Bonds:  When Contractor delivers the executed counterparts of the Agreement to Owner, 
Contractor shall also deliver to Owner such bonds as Contractor may be required to furnish. 

B. Evidence of Contractor’s Insurance:  When Contractor delivers the executed counterparts of 
the Agreement to Owner, Contractor shall also deliver to Owner copies of the policies of 
insurance (including all endorsements, and identification of applicable self-insured 
retentions and deductibles) required to be provided by Contractor in Article 6. Contractor 
may block out (redact) any confidential premium or pricing information contained in any 
policy or endorsement furnished under this provision. 

C. Evidence of Owner’s Insurance:  After receipt from Contractor of the executed counterparts 
of the Agreement and all required bonds and insurance documentation, Owner shall 
promptly deliver to Contractor copies of the policies of insurance to be provided by Owner 
under Article 6 (if any). Owner may block out (redact) any confidential premium or pricing 
information contained in any policy or endorsement furnished under this provision. 

2.02 Copies of Documents 

A. Owner shall furnish to Contractor one printed copy of the fully executed contract, and one 
copy in electronic portable document format (PDF). Additional printed copies will be 
furnished upon request at the cost of reproduction. 

B. Owner shall maintain and safeguard at least one original printed record version of the 
Contract, including Drawings and Specifications signed and sealed by Engineer and other 
design professionals.  Owner may delegate the responsibilities under this provision to 
Engineer. 
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C. Owner will furnish to Contractor two (2) copies of conformed Drawings and Specifications, 
incorporating and integrating all Addenda and any amendments negotiated prior to the 
Effective Date of the Contract. Additional quantities of the Contract Documents will be 
furnished at reproduction cost plus mailing cost if copies are mailed. 

 

2.03 Before Starting Construction 

A. Preliminary Schedules:  Within ten (10) days after the Effective Date of the Contract (or as 
otherwise specifically required by the Contract Documents), Contractor shall submit to 
Engineer for timely review: 

1. A preliminary Progress Schedule indicating the times (numbers of days or dates) for 
starting and completing the various stages of the Work, including any Milestones 
specified in the Contract; 

2. A preliminary Schedule of Submittals; and 

3. A preliminary Schedule of Values for all of the Work which includes quantities and prices 
of items which when added together equal the Contract Price and subdivides the Work 
into component parts in sufficient detail to serve as the basis for progress payments 
during performance of the Work. Such prices will include an appropriate amount of 
overhead and profit applicable to each item of Work. 

2.04 Preconstruction Conference; Designation of Authorized Representatives 

A. Before any Work at the Site is started, a conference attended by Owner, Contractor, 
Engineer, and others as appropriate will be held to establish a working understanding among 
the parties as to the Work and to discuss the schedules referred to in Paragraph 2.03.A, 
procedures for handling Shop Drawings, Samples, and other submittals, processing 
Applications for Payment, electronic or digital transmittals, and maintaining required 
records. 

B. At this conference Owner and Contractor each shall designate, in writing, a specific individual 
to act as its authorized representative with respect to the services and responsibilities under 
the Contract.  Such individuals shall have the authority to transmit and receive information, 
render decisions relative to the Contract, and otherwise act on behalf of each respective 
party. 

2.05 Initial Acceptance of Schedules 

A. At least ten (10) days before submission of the first Application for Payment, a conference, 
attended by Contractor, Engineer, and others as appropriate, will be held to review for 
acceptability to Engineer as provided below the schedules submitted in accordance with 
Paragraph 2.03.A. Contractor shall have an additional ten (10) days to make corrections and 
adjustments and to complete and resubmit the schedules. No progress payment shall be 
made to Contractor until acceptable schedules are submitted to Engineer. 

1. The Progress Schedule will be acceptable to Engineer if it provides an orderly 
progression of the Work to completion within the Contract Times. Such acceptance will 
not impose on Engineer responsibility for the Progress Schedule, for sequencing, 
scheduling, or progress of the Work, nor interfere with or relieve Contractor from 
Contractor’s full responsibility therefor. 
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2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a 
workable arrangement for reviewing and processing the required submittals. 

3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and substance 
if it provides a reasonable allocation of the Contract Price to the component parts of the 
Work. 

2.06 Electronic Transmittals 

A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor 
may transmit, and shall accept, Project-related correspondence, text, data, documents, 
drawings, information, and graphics, including but not limited to Shop Drawings and other 
submittals, in electronic media or digital format, either directly, or through access to a secure 
Project website. 

B. If the Contract does not establish protocols for electronic or digital transmittals, then Owner, 
Engineer, and Contractor shall jointly develop such protocols. 

C. When transmitting items in electronic media or digital format, the transmitting party makes 
no representations as to long term compatibility, usability, or readability of the items 
resulting from the recipient’s use of software application packages, operating systems, or 
computer hardware differing from those used in the drafting or transmittal of the items, or 
from those established in applicable transmittal protocols. 

ARTICLE 3 – DOCUMENTS: INTENT, REQUIREMENTS, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one is as binding as if 
required by all. 

B. It is the intent of the Contract Documents to describe a functionally complete project (or part 
thereof) to be constructed in accordance with the Contract Documents. 

C. Unless otherwise stated in the Contract Documents, if there is a discrepancy between the 
electronic or digital versions of the Contract Documents (including any printed copies derived 
from such electronic or digital versions) and the printed record version, the printed record 
version shall govern. 

D. The Contract supersedes prior negotiations, representations, and agreements, whether 
written or oral. 

E. Engineer will issue clarifications and interpretations of the Contract Documents as provided 
herein. 

3.02 Reference Standards 

A. Standards Specifications, Codes, Laws and Regulations 

1. Reference in the Contract Documents to standard specifications, manuals, reference 
standards, or codes of any technical society, organization, or association, or to Laws or 
Regulations, whether such reference be specific or by implication, shall mean the 
standard specification, manual, reference standard, code, or Laws or Regulations in 
effect at the time of opening of Bids (or on the Effective Date of the Contract if there 
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were no Bids), except as may be otherwise specifically stated in the Contract 
Documents. 

2. No provision of any such standard specification, manual, reference standard, or code, 
or any instruction of a Supplier, shall be effective to change the duties or responsibilities 
of Owner, Contractor, or Engineer, or any of their subcontractors, consultants, agents, 
or employees, from those set forth in the part of the Contract Documents prepared by 
or for Engineer. No such provision or instruction shall be effective to assign to Owner, 
Engineer, or any of their officers, directors, members, partners, employees, agents, 
consultants, or subcontractors, any duty or authority to supervise or direct the 
performance of the Work or any duty or authority to undertake responsibility 
inconsistent with the provisions of the part of the Contract Documents prepared by or 
for Engineer. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies: 

1. Contractor’s Verification of Figures and Field Measurements:  Before undertaking each 
part of the Work, Contractor shall carefully study the Contract Documents, and check 
and verify pertinent figures and dimensions therein, particularly with respect to 
applicable field measurements. Contractor shall promptly report in writing to Engineer 
any conflict, error, ambiguity, or discrepancy that Contractor discovers, or has actual 
knowledge of, and shall not proceed with any Work affected thereby until the conflict, 
error, ambiguity, or discrepancy is resolved, by a clarification or interpretation by 
Engineer, or by an amendment or supplement to the Contract Documents issued 
pursuant to Paragraph 11.01. 

2. Contractor’s Review of Contract Documents:  If, before or during the performance of the 
Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within the 
Contract Documents, or between the Contract Documents and (a) any applicable Law 
or Regulation, (b) actual field conditions, (c) any standard specification, manual, 
reference standard, or code, or (d) any instruction of any Supplier, then Contractor shall 
promptly report it to Engineer in writing.  Contractor shall not proceed with the Work 
affected thereby (except in an emergency as required by Paragraph 7.15) until the 
conflict, error, ambiguity, or discrepancy is resolved, by a clarification or interpretation 
by Engineer, or by an amendment or supplement to the Contract Documents issued 
pursuant to Paragraph 11.01. 

3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, 
error, ambiguity, or discrepancy in the Contract Documents unless Contractor had 
actual knowledge thereof. 

B. Resolving Discrepancies: 

1. Except as may be otherwise specifically stated in the Contract Documents, any 
discrepancies in the Contract Documents are to be resolved by the Engineer. If the 
Contractor disputes the decision of the Engineer, the Contractor may submit a Change 
Proposal pursuant of Paragraph 11.06. However, in all discrepancies that concern: 

a. The provisions of any standard specification, manual, reference standard, or code, 
or the instruction of any Supplier (whether or not specifically incorporated by 
reference as a Contract Document); or 
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b. The provisions of any Laws or Regulations applicable to the performance of the 
Work (unless such an interpretation of the provisions of the Contract Documents 
would result in violation of such Law or Regulation); 

Such provisions, standards, laws and regulations shall take precedence and be 
applicable to the Work. 

3.04 Requirements of the Contract Documents 

A. During the performance of the Work and until final payment, Contractor and Owner shall 
submit to the Engineer all matters in question concerning the requirements of the Contract 
Documents (sometimes referred to as requests for information or interpretation—RFIs), or 
relating to the acceptability of the Work under the Contract Documents, as soon as possible 
after such matters arise. Engineer will be the initial interpreter of the requirements of the 
Contract Documents, and judge of the acceptability of the Work thereunder. 

B. Engineer will, with reasonable promptness, render a written clarification, interpretation, or 
decision on the issue submitted, or initiate an amendment or supplement to the Contract 
Documents. Engineer’s written clarification, interpretation, or decision will be final and 
binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner, 
unless it appeals by filing a Claim. 

C. If a submitted matter in question concerns terms and conditions of the Contract Documents 
that do not involve (1) the performance or acceptability of the Work under the Contract 
Documents, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) 
other engineering or technical matters, then Engineer will promptly give written notice to 
Owner and Contractor that Engineer is unable to provide a decision or interpretation. If 
Owner and Contractor are unable to agree on resolution of such a matter in question, either 
party may pursue resolution as provided in Article 12. 

3.05 Reuse of Documents 

A. Contractor and its Subcontractors and Suppliers shall not: 

1. Have or acquire any title to or ownership rights in any of the Drawings, Specifications, 
or other documents (or copies of any thereof) prepared by or bearing the seal of 
Engineer or its consultants, including electronic media editions, or reuse any such 
Drawings, Specifications, other documents, or copies thereof on extensions of the 
Project or any other project without written consent of Owner and Engineer and specific 
written verification or adaptation by Engineer; or 

2. Have or acquire any title or ownership rights in any other Contract Documents, reuse 
any such Contract Documents for any purpose without Owner’s express written 
consent, or violate any copyrights pertaining to such Contract Documents. 

B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the 
Contract. Nothing herein shall preclude Contractor from retaining copies of the Contract 
Documents for record purposes. 
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ARTICLE 4 – COMMENCEMENT AND PROGRESS OF THE WORK 

4.01 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the date provided in the Notice to Proceed 
issued to the Contractor. 

4.02 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times commence 
to run. No Work shall be done at the Site prior to such date. 

4.03 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for construction which 
in Engineer’s judgment are necessary to enable Contractor to proceed with the Work.  
Contractor shall be responsible for laying out the Work, shall protect and preserve the 
established reference points and property monuments, and shall make no changes or 
relocations without the prior written approval of Owner. Contractor shall report to Engineer 
whenever any reference point or property monument is lost or destroyed or requires 
relocation because of necessary changes in grades or locations, and shall be responsible for 
the accurate replacement or relocation of such reference points or property monuments by 
professionally qualified personnel. 

4.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 
2.05 as it may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in Paragraph 
2.05) proposed adjustments in the Progress Schedule that will not result in changing the 
Contract Times. 

2. Proposed adjustments in the Progress Schedule that will change the Contract Times 
shall be submitted in accordance with the requirements of Article 11. 

B. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes 
or disagreements with Owner. No Work shall be delayed or postponed pending resolution of 
any disputes or disagreements, or during any appeal process, except as permitted by 
Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing. 

4.05 Delays in Contractor’s Progress 

A. If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or interferes 
with the performance or progress of the Work, then Contractor shall be entitled to an 
equitable adjustment in the Contract Times and Contract Price. Contractor’s entitlement to 
an adjustment of the Contract Times is conditioned on such adjustment being essential to 
Contractor’s ability to complete the Work within the Contract Times. 

B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for 
delay, disruption, or interference caused by or within the control of Contractor or any of its 
Subcontractors, Suppliers or anyone for whom the Contractor is responsible.  

C. If Contractor’s performance or progress is delayed, disrupted, or interfered with by 
unanticipated causes not the fault of and beyond the control of Owner, Contractor, and those 
for which they are responsible, then Contractor shall be entitled to an equitable adjustment 
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in Contract Times. Contractor’s entitlement to an adjustment of the Contract Times is 
conditioned on such adjustment being essential to Contractor’s ability to complete the Work 
within the Contract Times. Such an adjustment shall be Contractor’s sole and exclusive 
remedy for the delays, disruption, and interference described in this paragraph. Causes of 
delay, disruption, or interference that may give rise to an adjustment in Contract Times under 
this paragraph include but are not limited to the following: 

1. Severe and unavoidable natural catastrophes such as fires, floods, epidemics, and 
earthquakes; 

2. Abnormal weather conditions; 

3. Acts or failures to act of utility owners (other than those performing other work at or 
adjacent to the Site by arrangement with the Owner, as contemplated in Article 8); and 

4. Acts of war or terrorism. 

D. Delays, disruption, and interference to the performance or progress of the Work resulting 
from the existence of a differing subsurface or physical condition, an Underground Facility 
that was not shown or indicated by the Contract Documents, or not shown or indicated with 
reasonable accuracy, and those resulting from Hazardous Environmental Conditions, are 
governed by Article 5. 

E. Paragraph 8.03 governs delays, disruption, and interference to the performance or progress 
of the Work resulting from the performance of certain other work at or adjacent to the Site. 

F. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for any 
delay, disruption, or interference if such delay is concurrent with a delay, disruption, or 
interference caused by or within the control of Contractor or any of its Subcontractors, 
Suppliers or anyone for whom the Contractor is responsible. 

G. Contractor must submit any Change Proposal seeking an adjustment in Contract Price or 
Contract Times under this paragraph within fifteen (15) days of the commencement of the 
delaying, disrupting, or interfering event. 

ARTICLE 5 – AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 

5.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or 
restrictions not of general application but specifically related to use of the Site with which 
Contractor must comply in performing the Work. 

B. Upon reasonable written request, Owner shall furnish Contractor with a current statement 
of record legal title and legal description of the lands upon which permanent improvements 
are to be made and Owner’s interest therein as necessary for giving notice of or filing a 
mechanic’s or construction lien against such lands in accordance with applicable Laws and 
Regulations. 

C. Contractor shall provide for all additional lands and access thereto that may be required for 
temporary construction facilities or storage of materials and equipment. 
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5.02 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas: 

1. Contractor shall confine construction equipment, temporary construction facilities, the 
storage of materials and equipment, and the operations of workers to the Site, adjacent 
areas that Contractor has arranged to use through construction easements or 
otherwise, and other adjacent areas permitted by Laws and Regulations, and shall not 
unreasonably encumber the Site and such other adjacent areas with construction 
equipment or other materials or equipment. Contractor shall assume full responsibility 
for (a) damage to the Site; (b) damage to any such other adjacent areas used for 
Contractor’s operations; (c) damage to any other adjacent land or areas; and (d) for 
injuries and losses sustained by the owners or occupants of any such land or areas; 
provided that such damage or injuries result from the performance of the Work or from 
other actions or conduct of the Contractor or those for which Contractor is responsible. 

2. If a damage or injury claim is made by the owner or occupant of any such land or area 
because of the performance of the Work, or because of other actions or conduct of the 
Contractor or those for which Contractor is responsible, Contractor shall (a) take 
immediate corrective or remedial action as required by Paragraph 7.12, or otherwise; 
(b) promptly attempt to settle the claim as to all parties through negotiations with such 
owner or occupant, or otherwise resolve the claim by arbitration or other dispute 
resolution proceeding, or at law; and (c) to the fullest extent permitted by Laws and 
Regulations, indemnify and hold harmless Owner and Engineer, and the officers, 
directors, members, partners, employees, agents, consultants and subcontractors of 
each and any of them from and against any such claim, and against all costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any claim or action, legal or equitable, 
brought by any such owner or occupant against Owner, Engineer, or any other party 
indemnified hereunder to the extent caused directly or indirectly, in whole or in part by, 
or based upon, Contractor’s performance of the Work, or because of other actions or 
conduct of the Contractor or those for which Contractor is responsible. 

B. Removal of Debris During Performance of the Work:  During the progress of the Work the 
Contractor shall keep the Site and other adjacent areas free from accumulations of waste 
materials, rubbish, and other debris. Removal and disposal of such waste materials, rubbish, 
and other debris shall conform to applicable Laws and Regulations. 

C. Cleaning:  Prior to Substantial Completion of the Work, Contractor shall clean the Site and 
the Work and make it ready for utilization by Owner. At the completion of the Work 
Contractor shall remove from the Site and adjacent areas all tools, appliances, construction 
equipment and machinery, and surplus materials and shall restore to original condition all 
property not designated for alteration by the Contract Documents. 

D. Loading of Structures:  Contractor shall not load nor permit any part of any structure to be 
loaded in any manner that will endanger the structure, nor shall Contractor subject any part 
of the Work or adjacent structures or land to stresses or pressures that will endanger them. 
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5.03 Subsurface and Physical Conditions 

A. Reports and Drawings:  The Supplementary Conditions identify: 

1. Those reports known to Owner of explorations and tests of subsurface conditions at or 
adjacent to the Site; 

2. Those drawings known to Owner of physical conditions relating to existing surface or 
subsurface structures at the Site; and 

3. Technical Data contained in such reports and drawings. 

4. Bidder may request from Owner, copies of reports identified above if not included with 
the Bidding Documents. 

B. Reliance by Contractor on Technical Data Authorized:  Contractor may rely upon the accuracy 
of the Technical Data expressly identified in the Contract Documents, including but not 
limited to the Supplemental Conditions.  However, such reports and drawings are not 
Contract Documents.  Except for such reliance on Technical Data, Contractor may not rely 
upon or make any claim against Owner or Engineer, or any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors, with respect to: 

1. The completeness of such reports and drawings for Contractor’s purposes, including, 
but not limited to, any aspects of the means, methods, techniques, sequences, and 
procedures of construction to be employed by Contractor, and safety precautions and 
programs incident thereto; or 

2. Other data, interpretations, opinions, and information contained in such reports or 
shown or indicated in such drawings; or 

3. Any Contractor interpretation of or conclusion drawn from any Technical Data or any 
such other data, interpretations, opinions, or information. 

5.04 Differing Subsurface or Physical Conditions 

A. Notice by Contractor:  If Contractor believes that any subsurface or physical condition that is 
uncovered or revealed at the Site either: 

1. Is of such a nature as to establish that any Technical Data on which Contractor is entitled 
to rely as provided in Paragraph 5.03 is materially inaccurate; or 

2. Is of such a nature as to require a change in the Drawings or Specifications; or 

3. Differs materially from that shown or indicated in the Contract Documents; or 

4. Is of an unusual nature, and differs materially from conditions ordinarily encountered 
and generally recognized as inherent in work of the character provided for in the 
Contract Documents; 

then Contractor shall, promptly after becoming aware thereof and before further disturbing 
the subsurface or physical conditions or performing any Work in connection therewith 
(except in an emergency as required by Paragraph 7.15), notify Owner and Engineer in 
writing about such condition. Contractor shall not further disturb such condition or perform 
any Work in connection therewith (except with respect to an emergency) until receipt of a 
written statement permitting Contractor to do so. 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

 
General Conditions 00 72 00-20 March 2020 

B. Engineer’s Review:  After receipt of written notice as required by the preceding paragraph, 
Engineer will promptly review the subsurface or physical condition in question; determine 
the necessity of Owner’s obtaining additional exploration or tests with respect to the 
condition; conclude whether the condition falls within any one or more of the differing site 
condition categories in Paragraph 5.04.A above; obtain any pertinent cost or schedule 
information from Contractor; prepare recommendations to Owner regarding the 
Contractor’s resumption of Work in connection with the subsurface or physical condition in 
question and the need for any change in the Drawings or Specifications; and advise Owner 
in writing of Engineer’s findings, conclusions, and recommendations. 

C. Owner’s Statement to Contractor Regarding Site Condition:  After receipt of Engineer’s 
written findings, conclusions, and recommendations, Owner shall issue a written statement 
to Contractor (with a copy to Engineer) regarding the subsurface or physical condition in 
question, addressing the resumption of Work in connection with such condition, indicating 
whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations, in whole or in part. 

D. Possible Price and Times Adjustments: 

1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract 
Times, or both, to the extent that the existence of a differing subsurface or physical 
condition, or any related delay, disruption, or interference, causes an increase or 
decrease in Contractor’s cost of, or time required for, performance of the Work; subject, 
however, to the following: 

a. Such condition must fall within any one or more of the categories described in 
Paragraph 5.04.A; 

b. With respect to Work that is paid for on a unit price basis, any adjustment in 
Contract Price will be subject to the provisions of Paragraph 13.03; and, 

c. Contractor’s entitlement to an adjustment of the Contract Times is conditioned on 
such adjustment being essential to Contractor’s ability to complete the Work 
within the Contract Times. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract 
Times with respect to a subsurface or physical condition if: 

a. Contractor knew of the existence of such condition at the time Contractor made a 
commitment to Owner with respect to Contract Price and Contract Times by the 
submission of a Bid or becoming bound under a negotiated contract, or otherwise; 
or 

b. The existence of such condition reasonably could have been discovered or revealed 
as a result of any examination, investigation, exploration, test, or study of the Site 
and contiguous areas expressly required by the Bidding Requirements or Contract 
Documents to be conducted by or for Contractor prior to Contractor’s making such 
commitment; or 

c. Contractor failed to give the written notice as required by Paragraph 5.04.A. 

3. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, then any 
such adjustment shall be set forth in a Change Order. 
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4. Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, or both, no later than 
thirty (15) days after Owner’s issuance of the Owner’s written statement to Contractor 
regarding the subsurface or physical condition in question. 

5.05 Underground Facilities 

A. Contractor’s Responsibilities:  The information and data shown or indicated in the Contract 
Documents with respect to existing Underground Facilities at or adjacent to the Site is based 
on information and data furnished to Owner or Engineer by the owners of such Underground 
Facilities, including Owner, or by others. Unless it is otherwise expressly provided in the 
Supplementary Conditions: 

1. Owner and Engineer do not warrant or guarantee the accuracy or completeness of any 
such information or data provided by others; and 

2. The cost of all of the following will be included in the Contract Price, and Contractor 
shall have full responsibility for: 

a. Reviewing and checking all information and data regarding existing Underground 
Facilities at the Site; 

b. Locating all Underground Facilities shown or indicated in the Contract Documents 
as being at the Site; 

c. Coordination of the Work with the owners (including Owner) of such Underground 
Facilities, during construction; and 

d. The safety and protection of all existing Underground Facilities at the Site, and 
repairing any damage thereto resulting from the Work. 

B. Notice by Contractor:  If Contractor believes that an Underground Facility that is uncovered 
or revealed at the Site was not shown or indicated in the Contract Documents, or was not 
shown or indicated with reasonable accuracy, then Contractor shall, promptly after 
becoming aware thereof and before further disturbing conditions affected thereby or 
performing any Work in connection therewith (except in an emergency as required by 
Paragraph 7.15), identify the owner of such Underground Facility and give written notice to 
that owner and to Owner and Engineer. 

C. Engineer’s Review:  Engineer will promptly review the Underground Facility and conclude 
whether such Underground Facility was not shown or indicated in the Contract Documents, 
or was not shown or indicated with reasonable accuracy; obtain any pertinent cost or 
schedule information from Contractor; prepare recommendations to Owner regarding the 
Contractor’s resumption of Work in connection with the Underground Facility in question; 
determine the extent, if any, to which a change is required in the Drawings or Specifications 
to reflect and document the consequences of the existence or location of the Underground 
Facility; and advise Owner in writing  of Engineer’s findings, conclusions, and 
recommendations. During such time, Contractor shall be responsible for the safety and 
protection of such Underground Facility. 

D. Owner’s Statement to Contractor Regarding Underground Facility:  After receipt of Engineer’s 
written findings, conclusions, and recommendations, Owner shall issue a written statement 
to Contractor (with a copy to Engineer) regarding the Underground Facility in question, 
addressing the resumption of Work in connection with such Underground Facility, indicating 
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whether any change in the Drawings or Specifications will be made, and adopting or rejecting 
Engineer’s written findings, conclusions, and recommendations in whole or in part. 

E. Possible Price and Times Adjustments: 

1. Contractor shall be entitled to an equitable adjustment in the Contract Price or Contract 
Times, or both, to the extent that any existing Underground Facility at the Site that was 
not shown or indicated in the Contract Documents, or was not shown or indicated with 
reasonable accuracy, or any related delay, disruption, or interference, causes an 
increase or decrease in Contractor’s cost of, or time required for, performance of the 
Work; subject, however, to the following: 

a. Contractor did not know of and could not reasonably have been expected to be 
aware of or to have anticipated the existence or actual location of the Underground 
Facility in question; 

b. With respect to Work that is paid for on a unit price basis, any adjustment in 
Contract Price will be subject to the provisions of Paragraph 13.03; 

c. Contractor’s entitlement to an adjustment of the Contract Times is conditioned on 
such adjustment being essential to Contractor’s ability to complete the Work 
within the Contract Times; and 

d. Contractor gave the notice required in Paragraph 5.05.B. 

2. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount 
or extent of any adjustment in the Contract Price or Contract Times, or both, then any 
such adjustment shall be set forth in a Change Order. 

3. Contractor may submit a Change Proposal regarding its entitlement to or the amount or 
extent of any adjustment in the Contract Price or Contract Times, or both, no later than 
fifteen (15) days after Owner’s issuance of the Owner’s written statement to Contractor 
regarding the Underground Facility in question. 

5.06 Hazardous Environmental Conditions at Site 

A. Reports and Drawings:   

1. Those reports and drawings known to Owner relating to Hazardous Environmental 
Conditions that have been identified at or adjacent to the Site; and 

2. Technical Data contained in such reports and drawings. 

B. Reliance by Contractor on Technical Data Authorized:  Contractor may rely upon the accuracy 
of the Technical Data expressly identified in the Contract Documents, including but not 
limited to the Supplemental Conditions.  However, such reports and drawings are not 
Contract Documents. Except for such reliance on Technical Data, Contractor may not rely 
upon or make any claim against Owner or Engineer, or any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors with respect to: 

1. The completeness of such reports and drawings for Contractor’s purposes, including, 
but not limited to, any aspects of the means, methods, techniques, sequences and 
procedures of construction to be employed by Contractor and safety precautions and 
programs incident thereto; or 
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2. Other data, interpretations, opinions and information contained in such reports or 
shown or indicated in such drawings; or 

3. Any Contractor interpretation of or conclusion drawn from any Technical Data or any 
such other data, interpretations, opinions or information. 

C. Contractor shall not be responsible for removing or remediating any Hazardous 
Environmental Condition encountered, uncovered, or revealed at the Site unless such 
removal or remediation is expressly identified in the Contract Documents to be within the 
scope of the Work. 

D. Contractor shall be responsible for controlling, containing, and duly removing all 
Constituents of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or 
anyone else for whom Contractor is responsible, and for any associated costs; and for the 
costs of removing and remediating any Hazardous Environmental Condition created by the 
presence of any such Constituents of Concern. 

E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose 
removal or remediation is not expressly identified in the Contract Documents as being within 
the scope of the Work, or if Contractor or anyone for whom Contractor is responsible creates 
a Hazardous Environmental Condition, then Contractor shall immediately:  (1) secure or 
otherwise isolate such condition; (2) stop all Work in connection with such condition and in 
any area affected thereby (except in an emergency as required by Paragraph 7.15); and (3) 
notify Owner and Engineer (and promptly thereafter confirm such notice in writing). Owner 
shall promptly consult with Engineer concerning the necessity for Owner to retain a qualified 
expert to evaluate such condition or take corrective action, if any.  Promptly after consulting 
with Engineer, Owner shall take such actions as are necessary to permit Owner to timely 
obtain required permits and provide Contractor the written notice required by Paragraph 
5.06.F.  If Contractor or anyone for whom Contractor is responsible created the Hazardous 
Environmental Condition in question, then Owner may remove and remediate the Hazardous 
Environmental Condition, and impose a set-off against payments to account for the 
associated costs. 

F. Contractor shall not resume Work in connection with such Hazardous Environmental 
Condition or in any affected area until after Owner has obtained any required permits related 
thereto, and delivered written notice to Contractor either (1) specifying that such condition 
and any affected area is or has been rendered safe for the resumption of Work, or (2) 
specifying any special conditions under which such Work may be resumed safely. 

G. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if 
any, of any adjustment in Contract Price or Contract Times, or both, as a result of such Work 
stoppage or such special conditions under which Work is agreed to be resumed by 
Contractor, then within fifteen (15) days of Owner’s written notice regarding the resumption 
of Work, Contractor may submit a Change Proposal, or Owner may impose a set-off. 

H. If after receipt of such written notice Contractor does not agree to resume such Work based 
on a reasonable belief it is unsafe, or does not agree to resume such Work under such special 
conditions, then Owner may order the portion of the Work that is in the area affected by 
such condition to be deleted from the Work, following the contractual change procedures in 
Article 11.  Owner may have such deleted portion of the Work performed by Owner’s own 
forces or others in accordance with Article 8. 
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I. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members, 
partners, employees, agents, consultants, and subcontractors of each and any of them from 
and against all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to a Hazardous 
Environmental Condition, provided that such Hazardous Environmental Condition (1) was 
not shown or indicated in the Drawings, Specifications, or other Contract Documents, 
identified as Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B,  or 
identified in the Contract Documents to be included within the scope of the Work, and (2) 
was not created by Contractor or by anyone for whom Contractor is responsible. Nothing in 
this Paragraph 5.06.H shall obligate Owner to indemnify any individual or entity from and 
against the consequences of that individual’s or entity’s own negligence. 

J. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, partners, employees, 
agents, consultants, and subcontractors of each and any of them from and against all claims, 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to the failure to control, contain, or remove a 
Constituent of Concern brought to the Site by Contractor or by anyone for whom Contractor 
is responsible, or to a Hazardous Environmental Condition created by Contractor or by 
anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.J shall obligate 
Contractor to indemnify any individual or entity from and against the consequences of that 
individual’s or entity’s own negligence. 

K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of 
Constituents of Concern or to a Hazardous Environmental Condition uncovered or revealed 
at the Site. 

ARTICLE 6 – BONDS AND INSURANCE 

6.01 Performance, Payment, and Other Bonds 

A. Contractor shall furnish a performance bond and a payment bond, each in an amount at least 
equal to the Contract Price, as security for the faithful performance and payment of all of 
Contractor’s obligations under the Contract. These bonds shall remain in effect until one year 
after the date when final payment becomes due or until completion of the correction period 
specified in Paragraph 15.08, whichever is later, except as provided otherwise by Laws or 
Regulations, the Supplementary Conditions, or other specific provisions of the Contract. 
Contractor shall also furnish such other bonds as are required by the Supplementary 
Conditions or other specific provisions of the Contract. 

B. All bonds shall be in the form prescribed by the Contract except as provided otherwise by 
Laws or Regulations, and shall be executed by such sureties as are named in “Companies 
Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable 
Reinsuring Companies” as published in Circular 570 (as amended and supplemented) by the 
Financial Management Service, Surety Bond Branch, U.S. Department of the Treasury.  A 
bond signed by an agent or attorney-in-fact must be accompanied by a certified copy of that 
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individual’s authority to bind the surety.  The evidence of authority shall show that it is 
effective on the date the agent or attorney-in-fact signed the accompanying bond. 

C. Contractor shall obtain the required bonds from surety companies that are duly licensed or 
authorized in the jurisdiction in which the Project is located to issue bonds in the required 
amounts. 

D. If the surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, 
or its right to do business is terminated in any state or jurisdiction where any part of the 
Project is located, or the surety ceases to meet the requirements above, then Contractor 
shall promptly notify Owner and Engineer and shall, within 20 days after the event giving rise 
to such notification, provide another bond and surety, both of which shall comply with the 
bond and surety requirements above. 

E. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from 
the Site and exercise Owner’s termination rights under Article 16. 

F. Upon request, Owner shall provide a copy of the payment bond to any Subcontractor, 
Supplier, or other person or entity claiming to have furnished labor or materials used in the 
performance of the Work. 

6.02 Insurance — General Provisions 

A. Owner and Contractor shall obtain and maintain insurance as required in this Article and in 
the Supplementary General Conditions. 

B. All insurance required by the Contract to be purchased and maintained by Owner or 
Contractor shall be obtained from insurance companies that are duly licensed or authorized, 
in the state or jurisdiction in which the Project is located, to issue insurance policies for the 
required limits and coverages.  Unless a different standard is indicated in the Supplementary 
Conditions, all companies that provide insurance policies required under this Contract shall 
have an A.M. Best rating of A-VII or better.  

C. Contractor may obtain worker’s compensation insurance from an insurance company that 
has not been rated by A.M. Best, provided that such company (a) is domiciled in the state in 
which the project is located, (b) is certified or authorized as a worker’s compensation 
insurance provider by the appropriate state agency, and (c) has been accepted to provide 
worker’s compensation insurance for similar projects by the state within the last 12 months. 

D. Contractor shall deliver to Owner, with copies to each named insured and additional insured 
(as identified in this Article, in the Supplementary Conditions, or elsewhere in the Contract), 
certificates of insurance establishing that Contractor has obtained and is maintaining the 
policies, coverages, and endorsements required by the Contract.  Upon request by Owner or 
any other insured, Contractor shall also furnish other evidence of such required insurance, 
including but not limited to copies of policies and endorsements, and documentation of 
applicable self-insured retentions and deductibles. Contractor may block out (redact) any 
confidential premium or pricing information contained in any policy or endorsement 
furnished under this provision. 

E. Owner shall deliver to Contractor, with copies to each named insured and additional insured 
(as identified in this Article, the Supplementary Conditions, or elsewhere in the Contract), 
certificates of insurance establishing that Owner has obtained and is maintaining the policies, 
coverages, and endorsements required of Owner by the Contract (if any).  Upon request by 
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Contractor or any other insured, Owner shall also provide other evidence of such required 
insurance (if any), including but not limited to copies of policies and endorsements, and 
documentation of applicable self-insured retentions and deductibles.  Owner may block out 
(redact) any confidential premium or pricing information contained in any policy or 
endorsement furnished under this provision. 

F. Failure of Owner or Contractor to demand such certificates or other evidence of the other 
party’s full compliance with these insurance requirements, or failure of Owner or Contractor 
to identify a deficiency in compliance from the evidence provided, shall not be construed as 
a waiver of the other party’s obligation to obtain and maintain such insurance. 

G. If either party does not purchase or maintain all of the insurance required of such party by 
the Contract, such party shall notify the other party in writing of such failure to purchase 
prior to the start of the Work, or of such failure to maintain prior to any change in the 
required coverage. 

H. If Contractor has failed to obtain and maintain required insurance, Owner may exclude the 
Contractor from the Site, impose an appropriate set-off against payment, and exercise 
Owner’s termination rights under Article 16. 

I. Without prejudice to any other right or remedy, if a party has failed to obtain required 
insurance, the other party may elect to obtain equivalent insurance to protect such other 
party’s interests at the expense of the party who was required to provide such coverage, and 
the Contract Price shall be adjusted accordingly. 

J. Owner does not represent that insurance coverage and limits established in this Contract 
necessarily will be adequate to protect Contractor or Contractor’s interests. 

K. The insurance and insurance limits required herein shall not be deemed as a limitation on 
Contractor’s liability under the indemnities granted to Owner and other individuals and 
entities in the Contract. 

6.03 Contractor’s Insurance 

A. Workers’ Compensation: Contractor shall purchase and maintain workers’ compensation and 
employer’s liability insurance for: 

1. Claims under workers’ compensation, disability benefits, and other similar employee 
benefit acts. 

2. United States Longshoreman and Harbor Workers’ Compensation Act and Jones Act 
coverage (if applicable). 

3. Claims for damages because of bodily injury, occupational sickness or disease, or death 
of Contractor’s employees (by stop-gap endorsement in monopolist worker’s 
compensation states). 

4. Foreign voluntary worker compensation (if applicable). 

B. Commercial General Liability—Claims Covered: Contractor shall purchase and maintain 
commercial general liability insurance, covering all operations by or on behalf of Contractor, 
on an occurrence basis, against: 

1. Claims for damages because of bodily injury, sickness or disease, or death of any person 
other than Contractor’s employees. 
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2. Claims for damages insured by reasonably available personal injury liability coverage. 

3. Claims for damages, other than to the Work itself, because of injury to or destruction of 
tangible property wherever located, including loss of use resulting therefrom. 

C. Commercial General Liability—Form and Content: Contractor’s commercial liability policy 
shall be written on a 1996 (or later) ISO commercial general liability form (occurrence form) 
and include the following coverages and endorsements: 

1. Products and completed operations coverage: 

a. Such insurance shall be maintained for three (3) years after final payment. 

b. Contractor shall furnish Owner and each other additional insured (as identified in 
the Supplementary Conditions or elsewhere in the Contract) evidence of 
continuation of such insurance at final payment and three (3) years thereafter. 

2. Blanket contractual liability coverage, to the extent permitted by law, including but not 
limited to coverage of Contractor’s contractual indemnity obligations in Paragraph 7.18. 

3. Broad form property damage coverage. 

4. Severability of interest. 

5. Underground, explosion, and collapse coverage. 

6.  Personal injury coverage. 

7. Additional insured endorsements that include both ongoing operations and products 
and completed operations coverage through ISO Endorsements CG 20 10 10 01 and CG 
20 37 10 01 (together); or CG 20 10 07 04 and CG 20 37 07 04 (together); or their 
equivalent. 

8. For design professional additional insureds, ISO Endorsement CG 20 32 07 04, 
“Additional Insured—Engineers, Architects or Surveyors Not Engaged by the Named 
Insured” or its equivalent. 

D. Automobile liability:  Contractor shall purchase and maintain automobile liability insurance 
against claims for damages because of bodily injury or death of any person or property 
damage arising out of the ownership, maintenance, or use of any motor vehicle.  The 
automobile liability policy shall be written on an occurrence basis. 

E. Umbrella or excess liability:  Contractor shall purchase and maintain umbrella or excess 
liability insurance written over the underlying employer’s liability, commercial general 
liability, and automobile liability insurance described in the paragraphs above. Subject to 
industry-standard exclusions, the coverage afforded shall follow form as to each and every 
one of the underlying policies. 

F. Contractor’s pollution liability insurance:  Contractor shall purchase and maintain a policy 
covering third-party injury and property damage claims, including clean-up costs, as a result 
of pollution conditions arising from Contractor’s operations and completed operations. This 
insurance shall be maintained for no less than three (3) years after final completion. 

G. Additional insureds:  The Contractor’s commercial general liability, automobile liability, 
umbrella or excess, and pollution liability policies shall include and list as additional insured 
the Owner and Engineer, and any individuals or entities identified in the Supplementary 
General Conditions; include coverage for the respective officers, directors, members, 
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partners, employees, agents, consultants, and subcontractors of each and any of all such 
additional insureds; and the insurance afforded to these additional insureds shall provide 
primary coverage for all claims covered thereby (including as applicable those arising from 
both ongoing and completed operations) on a non-contributory basis. Contractor shall obtain 
all necessary endorsements to support these requirements. 

H. Contractor’s professional liability insurance:  If Contractor will provide or furnish professional 
services under this Contract, through a delegation of professional design services or 
otherwise, then Contractor shall be responsible for purchasing and maintaining applicable 
professional liability insurance. This insurance shall provide protection against claims arising 
out of performance of professional design or related services, and caused by a negligent 
error, omission, or act for which the insured party is legally liable. It shall be maintained 
throughout the duration of the Contract and for a minimum of two (2) years after Substantial 
Completion. If such professional design services are performed by a Subcontractor, and not 
by Contractor itself, then the requirements of this paragraph may be satisfied through the 
purchasing and maintenance of such insurance by such Subcontractor. 

I. General provisions:  The policies of insurance required by this Paragraph 6.03 shall: 

1. Include at least the specific coverages provided in this Article. 

2. Be written for not less than the limits of liability provided in this Article and in the 
Supplementary General Conditions, or required by Laws or Regulations, whichever is 
greater. 

3. Contain a provision or endorsement that the coverage afforded will not be canceled, 
materially changed, or renewal refused until at least ten (10) days prior written notice 
has been given to Contractor.  Within three (3) days of receipt of any such written notice, 
Contractor shall provide a copy of the notice to Owner, Engineer, and each other insured 
under the policy. 

4. Remain in effect at least until final payment (and longer if expressly required in this 
Article) and at all times thereafter when Contractor may be correcting, removing, or 
replacing defective Work as a warranty or correction obligation, or otherwise, or 
returning to the Site to conduct other tasks arising from the Contract Documents. 

5. Be appropriate for the Work being performed and provide protection from claims that 
may arise out of or result from Contractor’s performance of the Work and Contractor’s 
other obligations under the Contract Documents, whether it is to be performed by 
Contractor, any Subcontractor or Supplier, or by anyone directly or indirectly employed 
by any of them to perform any of the Work, or by anyone for whose acts any of them 
may be liable. 

J. The coverage requirements for specific policies of insurance must be met by such policies, 
and not by reference to excess or umbrella insurance provided in other policies. 

K. The limits of liability for the insurance required by Paragraph 6.03 of the General Conditions 
shall provide coverage for not less than the following amounts or greater where required by 
Laws and Regulations: 
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1. Workers’ Compensation Insurance with limits as required by the State of 
California. 

2. Employer’s Liability Insurance with limits of $3,000,000 per occurrence. 

3. Commercial General Liability Insurance with limits of $3,000,000 each 
occurrence and a general aggregate limit of $5,000,000.  Coverages and 
endorsements shall include: 

a. Premises/operations; 
b. Products/completed operations; 
c. Property damage; 
d. Personal injury and advertising injury; 
e. Owned and non-owned equipment; 
f. Independent contractors; and 
g. Broad form contractual liability. 
h. Explosion, collapse, underground excavation and removal of lateral 

support; 
i. Policy shall be endorsed to delete pollution-related exclusions (including 

lead and asbestos) 

L.   Commercial Automobile Liability Insurance including owned, non-owned and leased or hired 
vehicles, with a $1,000,000 combined single limit for bodily injury and property damage, 
including non-owned and hired coverage. 

M. Builder’s Risk Insurance covering loss, damage, or destruction to the Project (including 
boilers and machinery coverage) caused by physical damage in an amount equal to the full 
replacement value of the Project. 

N. Environmental Impairment Liability Insurance covering abatement of lead, asbestos and 
contaminated soil shall be provided in the amount of $1,000,000 per claim and $2,000,000 
annual aggregate. 

O. Additional Insureds.  The following persons or entities, including their elected officials, 
officers, directors, employees and agents, shall be named as additional insured on all 
required insurance policies except Workers Compensation Insurance: 

1. The Water Replenishment District of Southern California. 
2. Engineer (upon request). 
3. City (upon request). 

P. Subrogation Waivers.  All required policies shall be considered primary to any insurance 
maintained by the OWNER.  All policies shall include waivers of subrogation in favor of the 
Water Replenishment District of Southern California and the City where the work is located 
and if on privately owned land, the landowner. 

Q.   Occurrence Basis.  All policies shall be written on an occurrence basis. 
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R.    Cancelation and Modification of Coverages.  All policies shall provide that thirty (30) days 
prior written notice to the Water Replenishment District of Southern California must be 
provided before cancellation or modification of coverage provisions. 

6.04 Owner’s Liability Insurance 

A. In addition to the insurance required to be provided by Contractor under Paragraph 6.03, 
Owner, at Owner’s option, may purchase and maintain at Owner’s expense Owner’s own 
liability insurance as will protect Owner against claims which may arise from operations 
under the Contract Documents. 

B. Owner’s liability policies, if any, operate separately and independently from policies required 
to be provided by Contractor, and Contractor cannot rely upon Owner’s liability policies for 
any of Contractor’s obligations to the Owner, Engineer, or third parties. 

6.05 Property Insurance 

A. Builder’s Risk:  Unless otherwise provided in the Supplementary General Conditions, 
Contractor shall purchase and maintain builder’s risk insurance upon the Work on a 
completed value basis, in the amount of the full insurable replacement cost thereof (subject 
to such deductible amounts as may be provided in the Supplementary General Conditions or 
required by Laws and Regulations).  This insurance shall: 

1. Include the Owner and Contractor as named insureds, and all Subcontractors, and any 
individuals or entities required by the Supplementary Conditions to be insured under 
such builder’s risk policy, as insureds or named insureds. For purposes of the remainder 
of this Paragraph 6.05, Paragraphs 6.06 and 6.07, and any corresponding Supplementary 
Conditions, the parties required to be insured shall collectively be referred to as 
“insureds.” 

2. Be written on a builder’s risk “all risk” policy form that shall at least include insurance 
for physical loss or damage to the Work, temporary buildings, falsework, and materials 
and equipment in transit, and shall insure against at least the following perils or causes 
of loss: fire; lightning; windstorm; riot; civil commotion; terrorism; vehicle impact; 
aircraft; smoke; theft; vandalism and malicious mischief; mechanical breakdown, boiler 
explosion, and artificially generated electric current; earthquake; volcanic activity, and 
other earth movement; flood; collapse; explosion; debris removal; demolition 
occasioned by enforcement of Laws and Regulations; water damage (other than that 
caused by flood); and such other perils or causes of loss as may be specifically required 
by the Supplementary General Conditions. If insurance against mechanical breakdown, 
boiler explosion, and artificially generated electric current; earthquake; volcanic 
activity, and other earth movement; or flood, are not commercially available under 
builder’s risk policies, by endorsement or otherwise, such insurance may be provided 
through other insurance policies acceptable to Owner and Contractor. 

3. Cover, as insured property, at least the following: (a) the Work and all materials, 
supplies, machinery, apparatus, equipment, fixtures, and other property of a similar 
nature that are to be incorporated into or used in the preparation, fabrication, 
construction, erection, or completion of the Work, including Owner-furnished or 
assigned property; (b) spare parts inventory required within the scope of the Contract; 
and (c) temporary works which are not intended to form part of the permanent 
constructed Work but which are intended to provide working access to the Site, or to 
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the Work under construction, or which are intended to provide temporary support for 
the Work under construction, including scaffolding, form work, fences, shoring, 
falsework, and temporary structures. 

4. Cover expenses incurred in the repair or replacement of any insured property (including 
but not limited to fees and charges of engineers and architects). 

5. Extend to cover damage or loss to insured property while in temporary storage at the 
Site or in a storage location outside the Site (but not including property stored at the 
premises of a manufacturer or Supplier). 

6. Extend to cover damage or loss to insured property while in transit. 

7. Allow for partial occupation or use of the Work by Owner, such that those portions of 
the Work that are not yet occupied or used by Owner shall remain covered by the 
builder’s risk insurance. 

8. Allow for the waiver of the insurer’s subrogation rights, as set forth below. 

9. Provide primary coverage for all losses and damages caused by the perils or causes of 
loss covered. 

10. Not include a co-insurance clause. 

11. Include an exception for ensuing losses from physical damage or loss with respect to 
any defective workmanship, design, or materials exclusions. 

12. Include performance/hot testing and start-up. 

13. Be maintained in effect, subject to the provisions herein regarding Substantial 
Completion and partial occupancy or use of the Work by Owner, until the Work is 
complete. 

B. Notice of Cancelation or Change:  All the policies of insurance (and the certificates or other 
evidence thereof) required to be purchased and maintained in accordance with this 
Paragraph 6.05 will contain a provision or endorsement that the coverage afforded will not 
be canceled or materially changed or renewal refused until at least ten 10 days prior written 
notice has been given to the purchasing policyholder.  Within three (3) days of receipt of any 
such written notice, the purchasing policyholder shall provide a copy of the notice to each 
other insured. 

C. Deductibles:  The purchaser of any required builder’s risk or property insurance shall pay for 
costs not covered because of the application of a policy deductible. 

D. Partial Occupancy or Use by Owner:  If Owner will occupy or use a portion or portions of the 
Work prior to Substantial Completion of all the Work as provided in Paragraph 15.04, then 
Owner (directly, if it is the purchaser of the builder’s risk policy, or through Contractor) will 
provide notice of such occupancy or use to the builder’s risk insurer.  The builder’s risk 
insurance shall not be canceled or permitted to lapse on account of any such partial use or 
occupancy; rather, those portions of the Work that are occupied or used by Owner may come 
off the builder’s risk policy, while those portions of the Work not yet occupied or used by 
Owner shall remain covered by the builder’s risk insurance. 

E. Additional Insurance:  If Contractor elects to obtain other special insurance to be included in 
or supplement the builder’s risk or property insurance policies provided under this Paragraph 
6.05, it may do so at Contractor’s expense. 
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F. Insurance of Other Property:  If the express insurance provisions of the Contract do not 
require or address the insurance of a property item or interest, such as tools, construction 
equipment, or other personal property owned by Contractor, a Subcontractor, or an 
employee of Contractor or a Subcontractor, then the entity or individual owning such 
property item will be responsible for deciding whether to insure it, and if so in what amount. 

6.06 Waiver of Rights 

A. All policies purchased in accordance with Paragraph 6.05, expressly including the builder’s 
risk policy, shall contain provisions to the effect that in the event of payment of any loss or 
damage the insurers will have no rights of recovery against any insureds thereunder, or 
against Engineer or its consultants, or their officers, directors, members, partners, 
employees, agents, consultants, or subcontractors. Owner and Contractor waive all rights 
against each other and the respective officers, directors, members, partners, employees, 
agents, consultants, and subcontractors of each and any of them, for all losses and damages 
caused by, arising out of, or resulting from any of the perils or causes of loss covered by such 
policies and any other property insurance applicable to the Work; and, in addition, waive all 
such rights against Engineer, its consultants, all Subcontractors, all individuals or entities 
identified in the Supplementary Conditions as insureds, and the officers, directors, members, 
partners, employees, agents, consultants, and subcontractors of each and any of them, 
under such policies for losses and damages so caused. None of the above waivers shall 
extend to the rights that any party making such waiver may have to the proceeds of insurance 
held by Owner or Contractor as trustee or fiduciary, or otherwise payable under any policy 
so issued. 

B. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the officers, 
directors, members, partners, employees, agents, consultants and subcontractors of each 
and any of them, for: 

1. Loss due to business interruption, loss of use, or other consequential loss extending 
beyond direct physical loss or damage to Owner’s property or the Work caused by, 
arising out of, or resulting from fire or other perils whether or not insured by Owner; 
and 

2. Loss or damage to the completed Project or part thereof caused by, arising out of, or 
resulting from fire or other insured peril or cause of loss covered by any property 
insurance maintained on the completed Project or part thereof by Owner during partial 
occupancy or use pursuant to Paragraph 15.04, after Substantial Completion pursuant 
to Paragraph 15.03, or after final payment pursuant to Paragraph 15.06. 

C. Any insurance policy maintained by Owner covering any loss, damage or consequential loss 
referred to in Paragraph 6.06.B shall contain provisions to the effect that in the event of 
payment of any such loss, damage, or consequential loss, the insurers will have no rights of 
recovery against Contractor, Subcontractors, or Engineer, or the officers, directors, 
members, partners, employees, agents, consultants, or subcontractors of each and any of 
them. 

D. Contractor shall be responsible for assuring that the agreement under which a Subcontractor 
performs a portion of the Work contains provisions whereby the Subcontractor waives all 
rights against Owner, Contractor, all individuals or entities identified in the Supplementary 
General Conditions as insureds, the Engineer and its consultants, and the officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any of 
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them, for all losses and damages caused by, arising out of, relating to, or resulting from any 
of the perils or causes of loss covered by builder’s risk insurance and any other property 
insurance applicable to the Work. 

6.07 Receipt and Application of Property Insurance Proceeds 

A. Any insured loss under the builder’s risk and other policies of insurance required by 
Paragraph 6.05 will be adjusted and settled with the named insured that purchased the 
policy.  Such named insured shall act as fiduciary for the other insureds, and give notice to 
such other insureds that adjustment and settlement of a claim is in progress. Any other 
insured may state its position regarding a claim for insured loss in writing within fifteen (15) 
days after notice of such claim. 

B. Proceeds for such insured losses may be made payable by the insurer either jointly to 
multiple insureds, or to the named insured that purchased the policy in its own right and as 
fiduciary for other insureds, subject to the requirements of any applicable mortgage clause.  
A named insured receiving insurance proceeds under the builder’s risk and other policies of 
insurance required by Paragraph 6.05 shall distribute such proceeds in accordance with such 
agreement as the parties in interest may reach, or as otherwise required under the dispute 
resolution provisions of this Contract or applicable Laws and Regulations. 

C. If no other special agreement is reached, the damaged Work shall be repaired or replaced, 
the money so received applied on account thereof, and the Work and the cost thereof 
covered by Change Order, if needed. 

ARTICLE 7 – CONTRACTOR’S RESPONSIBILITIES 

7.01 Supervision and Superintendence 

A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, 
devoting such attention thereto and applying such skills and expertise as may be necessary 
to perform the Work in accordance with the Contract Documents. Contractor shall be solely 
responsible for the means, methods, techniques, sequences, and procedures of construction. 

B. At all times during the progress of the Work, Contractor shall assign a competent resident 
superintendent who shall not be replaced without written notice to Owner and Engineer 
except under extraordinary circumstances. 

7.02 Labor; Working Hours 

A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the 
Work and perform construction as required by the Contract Documents. Contractor shall at 
all times maintain good discipline and order at the Site. 

B. Except as otherwise required for the safety or protection of persons or the Work or property 
at the Site or adjacent thereto, and except as otherwise stated in the Contract Documents, 
all Work at the Site shall be performed during regular working hours, Monday through Friday. 
Contractor will not perform Work on a Saturday, Sunday, or any legal holiday. Contractor 
may perform Work outside regular working hours or on Saturdays, Sundays, or legal holidays 
only with Owner’s written consent, which will not be unreasonably withheld. 
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7.03 Services, Materials, and Equipment 

A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume 
full responsibility for all services, materials, equipment, labor, transportation, construction 
equipment and machinery, tools, appliances, fuel, power, light, heat, telephone, water, 
sanitary facilities, temporary facilities, and all other facilities and incidentals necessary for 
the performance, testing, start up, and completion of the Work, whether or not such items 
are specifically called for in the Contract Documents. 

B. All materials and equipment incorporated into the Work shall be of good quality and new, 
except as otherwise provided in the Contract Documents. All special warranties and 
guarantees required by the Specifications shall expressly run to the benefit of Owner. If 
required by Engineer, Contractor shall furnish satisfactory evidence (including reports of 
required tests) as to the source, kind, and quality of materials and equipment. 

C. All materials and equipment shall be stored, applied, installed, connected, erected, 
protected, used, cleaned, and conditioned in accordance with instructions of the applicable 
Supplier, except as otherwise may be provided in the Contract Documents. 

7.04 “Or Equals” 

A. Whenever an item of material or equipment is specified or described in the Contract 
Documents by using the name of a proprietary item or the name of a particular Supplier, the 
Contract Price has been based upon Contractor furnishing such item as specified. The 
specification or description of such an item is intended to establish the type, function, 
appearance, and quality required. Unless the specification or description contains or is 
followed by words reading that no like, equivalent, or “or equal” item is permitted, 
Contractor may request that Engineer authorize the use of other items of material or 
equipment, or items from other proposed suppliers under the circumstances described 
below. 

1. If Engineer in its sole discretion determines that an item of material or equipment 
proposed by Contractor is functionally equal to that named and sufficiently similar so 
that no change in related Work will be required, Engineer shall deem it an “or equal” 
item. For the purposes of this paragraph, a proposed item of material or equipment will 
be considered functionally equal to an item so named if: 

a. In the exercise of reasonable judgment Engineer determines that: 

1) It is at least equal in materials of construction, quality, durability, appearance, 
strength, and design characteristics; 

2) It will reliably perform at least equally well the function and achieve the results 
imposed by the design concept of the completed Project as a functioning 
whole; 

3) It has a proven record of performance and availability of responsive service; 
and 

4) It is not objectionable to Owner. 

b. Contractor certifies that, if approved and incorporated into the Work: 

1) There will be no increase in cost to the Owner or increase in Contract Times; 
and 
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2) It will conform substantially to the detailed requirements of the item named 
in the Contract Documents. 

2. Contractor shall make a written application to Engineer for review of a proposed “or 
equal” item of material or equipment that Contractor seeks to furnish or use.  The 
application: 

a. Shall certify that the proposed “or equal” item will: 

1) Perform adequately the functions and achieve the results called for by the 
general design, 

2) Be similar in substance to that specified, and 

3) Be suited to the same use as that specified. 

b. Will state: 

1) The extent, if any, to which the use of the proposed “or equal” item will 
necessitate a change in Contract Times, 

2) Whether use of the proposed “or equal” item in the Work will require a change 
in any of the Contract Documents (or in the provisions of any other direct 
contract with Owner for other work on the Project) to adapt the design to the 
proposed “or equal” item, and 

3) Whether incorporation or use of the proposed “or equal” item in connection 
with the Work is subject to payment of any license fee or royalty. 

c. Will identify: 

1) All variations of the proposed “or equal” item from that specified, and 

2) Available engineering, sales, maintenance, repair, and replacement services. 

d. Shall contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including but not limited to changes in 
Contract Price, shared savings, costs of redesign, and claims of other contractors 
affected by any resulting change 

B. Contractor’s Expense:  Contractor shall provide all data in support of any proposed “or equal” 
item at Contractor’s expense. 

C. Engineer’s Evaluation and Determination:  Engineer will be allowed a reasonable time to 
evaluate each “or-equal” request.  Engineer may require Contractor to furnish additional 
data about the proposed “or-equal” item. Engineer will be the sole judge of acceptability. No 
“or-equal” item will be ordered, furnished, installed, or utilized until Engineer’s review is 
complete and Engineer determines that the proposed item is an “or-equal”, which will be 
evidenced by an approved Shop Drawing or other written communication. Engineer will 
advise Contractor in writing of any negative determination. 

D. Special Guarantee:  Owner may require Contractor to furnish at Contractor’s expense a 
special performance guarantee or other surety with respect to any “or equal” item request. 

E. Reimbursement of Engineer’s Cost:  Engineer will record Engineer’s costs in evaluating a 
proposed or submitted “or equal” item request by Contractor. Whether or not Engineer 
approves an “or equal” item request so proposed or submitted by Contractor, Contractor 
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shall reimburse Owner for the reasonable charges of Engineer for evaluating each such 
proposed “or equal” item request.  Contractor shall also reimburse Owner for the reasonable 
charges of Engineer for making changes in the Contract Documents (or in the provisions of 
any other direct contract with Owner) resulting from the acceptance of each proposed “or 
equal” item request. 

F. Effect of Engineer’s Determination:  Neither approval nor denial of an “or-equal” request 
shall result in any change in Contract Price. The Engineer’s denial of an “or-equal” request 
shall be final and binding, and may not be reversed through an appeal under any provision 
of the Contract Documents. 

G. Treatment as a Substitution Request:  If Engineer determines that an item of material or 
equipment proposed by Contractor does not qualify as an “or-equal” item, Contractor may 
request that Engineer considered the proposed item as a substitute pursuant to Paragraph 
7.05. 

7.05 Substitutes 

A. Unless the specification or description of an item of material or equipment required to be 
furnished under the Contract Documents contains or is followed by words reading that no 
substitution is permitted, Contractor may request that Engineer authorize the use of other 
items of material or equipment under the circumstances described below. To the extent 
possible such requests shall be made before commencement of related construction at the 
Site. 

1. Contractor shall submit sufficient information as provided below to allow Engineer to 
determine if the item of material or equipment proposed is functionally equivalent to 
that named and an acceptable substitute therefor. Engineer will not accept requests for 
review of proposed substitute items of material or equipment from anyone other than 
Contractor. 

2. The requirements for review by Engineer will be as set forth in Paragraph 7.05.B, as 
supplemented by the Specifications, and as Engineer may decide is appropriate under 
the circumstances. 

3. Contractor shall make a written application to Engineer for review of a proposed 
substitute item of material or equipment that Contractor seeks to furnish or use.  The 
application: 

a. Shall certify that the proposed substitute item will: 

1) Perform adequately the functions and achieve the results called for by the 
general design, 

2) Be similar in substance to that specified, and 

3) Be suited to the same use as that specified. 

b. Will state: 

1) The extent, if any, to which the use of the proposed substitute item will 
necessitate a change in Contract Times, 

2) Whether use of the proposed substitute item in the Work will require a change 
in any of the Contract Documents (or in the provisions of any other direct 
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contract with Owner for other work on the Project) to adapt the design to the 
proposed substitute item, and 

3) Whether incorporation or use of the proposed substitute item in connection 
with the Work is subject to payment of any license fee or royalty. 

c. Will identify: 

1) All variations of the proposed substitute item from that specified, and 

2) Available engineering, sales, maintenance, repair, and replacement services. 

d. Shall contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including but not limited to changes in 
Contract Price, shared savings, costs of redesign, and claims of other contractors 
affected by any resulting change. 

B. Engineer’s Evaluation and Determination:  Engineer will be allowed a reasonable time to 
evaluate each substitute request, and to obtain comments and direction from Owner. 
Engineer may require Contractor to furnish additional data about the proposed substitute 
item. Engineer will be the sole judge of acceptability. No substitute will be ordered, 
furnished, installed, or utilized until Engineer’s review is complete and Engineer determines 
that the proposed item is an acceptable substitute. Engineer’s determination will be 
evidenced by a Field Order or a proposed Change Order accounting for the substitution itself 
and all related impacts, including changes in Contract Price or Contract Times. Engineer will 
advise Contractor in writing of any negative determination. 

C. Special Guarantee:  Owner may require Contractor to furnish at Contractor’s expense a 
special performance guarantee or other surety with respect to any substitute. 

D. Reimbursement of Engineer’s Cost:  Engineer will record Engineer’s costs in evaluating a 
substitute proposed or submitted by Contractor. Whether or not Engineer approves a 
substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for 
the reasonable charges of Engineer for evaluating each such proposed substitute.  Contractor 
shall also reimburse Owner for the reasonable charges of Engineer for making changes in the 
Contract Documents (or in the provisions of any other direct contract with Owner) resulting 
from the acceptance of each proposed substitute. 

E. Contractor’s Expense:  Contractor shall provide all data in support of any proposed substitute 
at Contractor’s expense. 

F. Effect of Engineer’s Determination:  If Engineer approves the substitution request, Contractor 
shall execute the proposed Change Order and proceed with the substitution. The Engineer’s 
denial of a substitution request shall be final and binding, and may not be reversed through 
an appeal under any provision of the Contract Documents. Contractor may challenge the 
scope of reimbursement costs imposed under Paragraph 7.05.D, by timely submittal of a 
Change Proposal. 

7.06 Concerning Subcontractors, Suppliers, and Others 

A. Contractor may retain Subcontractors and Suppliers for the performance of parts of the 
Work.  Such Subcontractors and Suppliers must be acceptable to Owner. 

B. Contractor shall retain specific Subcontractors, Suppliers, or other individuals or entities for 
the performance of designated parts of the Work if required by the Contract to do so. 
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C. Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of the 
Contract, Owner may not require Contractor to retain any Subcontractor, Supplier, or other 
individual or entity to furnish or perform any of the Work against which Contractor has 
reasonable objection. 

D. Prior to entry into any binding subcontract or purchase order, Contractor shall submit to 
Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already 
deemed such proposed Subcontractor or Supplier acceptable, during the bidding process or 
otherwise).  Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner 
unless Owner raises a substantive, reasonable objection within five (5) days. 

E. Owner may require the replacement of any Subcontractor, Supplier, or other individual or 
entity retained by Contractor to perform any part of the Work.  Owner also may require 
Contractor to retain specific replacements; provided, however, that Owner may not require 
a replacement to which Contractor has a reasonable objection. If Contractor has submitted 
the identity of certain Subcontractors, Suppliers, or other individuals or entities for 
acceptance by Owner, and Owner has accepted it (either in writing or by failing to make 
written objection thereto), then Owner may subsequently revoke the acceptance of any such 
Subcontractor, Supplier, or other individual or entity so identified solely on the basis of 
substantive, reasonable objection after due investigation. Contractor shall submit an 
acceptable replacement for the rejected Subcontractor, Supplier, or other individual or 
entity. 

F. If Owner requires the replacement of any Subcontractor, Supplier, or other individual or 
entity retained by Contractor to perform any part of the Work, then Contractor shall be 
entitled to an adjustment in Contract Price or Contract Times, or both, with respect to the 
replacement; and Contractor shall initiate a Change Proposal for such adjustment within 
fifteen (15) days of Owner’s requirement of replacement. 

G. No acceptance by Owner of any such Subcontractor, Supplier, or other individual or entity, 
whether initially or as a replacement, shall constitute a waiver of the right of Owner to the 
completion of the Work in accordance with the Contract Documents. 

H. On a monthly basis Contractor shall submit to Engineer a complete list of all Subcontractors 
and Suppliers having a direct contract with Contractor, and of all other Subcontractors and 
Suppliers known to Contractor at the time of submittal. 

I. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of the 
Subcontractors, Suppliers, and other individuals or entities performing or furnishing any of 
the Work just as Contractor is responsible for Contractor’s own acts and omissions. 

J. Contractor shall be solely responsible for scheduling and coordinating the work of 
Subcontractors, Suppliers, and all other individuals or entities performing or furnishing any 
of the Work. 

K. Contractor shall restrict all Subcontractors, Suppliers, and such other individuals or entities 
performing or furnishing any of the Work from communicating with Engineer or Owner, 
except through Contractor or in case of an emergency, or as otherwise expressly allowed 
herein. 

L. The divisions and sections of the Specifications and the identifications of any Drawings shall 
not control Contractor in dividing the Work among Subcontractors or Suppliers or delineating 
the Work to be performed by any specific trade. 
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M. All Work performed for Contractor by a Subcontractor or Supplier shall be pursuant to an 
appropriate contractual agreement that specifically binds the Subcontractor or Supplier to 
the applicable terms and conditions of the Contract Documents for the benefit of Owner and 
Engineer. 

N. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information 
about amounts paid to Contractor on account of Work performed for Contractor by the 
particular Subcontractor or Supplier. 

O. Nothing in the Contract Documents: 

1. Shall create for the benefit of any such Subcontractor, Supplier, or other individual or 
entity any contractual relationship between Owner or Engineer and any such 
Subcontractor, Supplier, or other individual or entity; nor 

2. Shall create any obligation on the part of Owner or Engineer to pay or to see to the 
payment of any money due any such Subcontractor, Supplier, or other individual or 
entity except as may otherwise be required by Laws and Regulations. 

7.07 Patent Fees and Royalties 

A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in 
the performance of the Work or the incorporation in the Work of any invention, design, 
process, product, or device which is the subject of patent rights or copyrights held by others. 
If a particular invention, design, process, product, or device is specified in the Contract 
Documents for use in the performance of the Work and if, to the actual knowledge of Owner 
or Engineer, its use is subject to patent rights or copyrights calling for the payment of any 
license fee or royalty to others, the existence of such rights shall be disclosed by Owner in 
the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold 
harmless Contractor, and its officers, directors, members, partners, employees, agents, 
consultants, and subcontractors from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and 
other professionals, and all court or arbitration or other dispute resolution costs) arising out 
of or relating to any infringement of patent rights or copyrights incident to the use in the 
performance of the Work or resulting from the incorporation in the Work of any invention, 
design, process, product, or device specified in the Contract Documents, but not identified 
as being subject to payment of any license fee or royalty to others required by patent rights 
or copyrights. 

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, members, partners, employees, 
agents, consultants and subcontractors of each and any of them from and against all claims, 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any infringement of patent rights or copyrights 
incident to the use in the performance of the Work or resulting from the incorporation in the 
Work of any invention, design, process, product, or device not specified in the Contract 
Documents. 
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7.08 Permits 

A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for 
all construction permits and licenses required by the City.  The driller will be responsible for 
paying the well permit fees obtained from the City.  The remaining construction permit fees 
are being waived as an “in-kind” contribution to the project as arranged by WRD. Owner shall 
assist Contractor, when necessary, in obtaining such permits and licenses. Contractor shall 
pay all governmental charges and inspection fees necessary for the prosecution of the Work 
which are applicable at the time of the submission of Contractor’s Bid (or when Contractor 
became bound under a negotiated contract).  Owner shall pay all charges of utility owners 
for connections for providing permanent service to the Work. 

7.09 Taxes 

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by 
Contractor in accordance with the Laws and Regulations of the place of the Project which are 
applicable during the performance of the Work. 

7.10 Laws and Regulations 

A. Contractor shall give all notices required by and shall comply with all Laws and Regulations 
applicable to the performance of the Work. Except where otherwise expressly required by 
applicable Laws and Regulations, neither Owner nor Engineer shall be responsible for 
monitoring Contractor’s compliance with any Laws or Regulations. 

B. If Contractor performs any Work or takes any other action knowing or having reason to know 
that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and losses, 
and shall indemnify and hold harmless Owner and Engineer, and the officers, directors, 
members, partners, employees, agents, consultants, and subcontractors of each and any of 
them from and against all claims, costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to such Work or other 
action. It shall not be Contractor’s responsibility to make certain that the Work described in 
the Contract Documents is in accordance with Laws and Regulations, but this shall not relieve 
Contractor of Contractor’s obligations under Paragraph 3.03. 

C. Owner or Contractor may give notice to the other party of any changes after the submission 
of Contractor’s Bid (or after the date when Contractor became bound under a negotiated 
contract) in Laws or Regulations having an effect on the cost or time of performance of the 
Work, including but not limited to changes in Laws or Regulations having an effect on 
procuring permits and on sales, use, value-added, consumption, and other similar taxes.  If 
Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if 
any, of any adjustment in Contract Price or Contract Times resulting from such changes, then 
within fifteen (15) days of such notice Contractor may submit a Change Proposal, or Owner 
may initiate a Claim. 

7.11 Record Documents 

A. Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings, 
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written 
interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such 
record documents in good order and annotate them to show changes made during 
construction. These record documents, together with all approved Samples, will be available 
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to Engineer for reference.  Upon completion of the Work, Contractor shall deliver these 
record documents to Engineer. 

7.12 Safety and Protection 

A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety 
precautions and programs in connection with the Work. Such responsibility does not relieve 
Subcontractors of their responsibility for the safety of persons or property in the 
performance of their work, nor for compliance with applicable safety Laws and Regulations.  
Contractor shall take all necessary precautions for the safety of, and shall provide the 
necessary protection to prevent damage, injury, or loss to: 

1. All persons on the Site or who may be affected by the Work; 

2. All the Work and materials and equipment to be incorporated therein, whether in 
storage on or off the Site; and 

3. Other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, 
pavements, roadways, structures, other work in progress, utilities, and Underground 
Facilities not designated for removal, relocation, or replacement in the course of 
construction. 

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety of 
persons or property, or to the protection of persons or property from damage, injury, or loss; 
and shall erect and maintain all necessary safeguards for such safety and protection. 
Contractor shall notify Owner; the owners of adjacent property, Underground Facilities, and 
other utilities; and other contractors and utility owners performing work at or adjacent to 
the Site, when prosecution of the Work may affect them, and shall cooperate with them in 
the protection, removal, relocation, and replacement of their property or work in progress. 

C. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any.  
The Supplementary General Conditions identify any Owner’s safety programs that are 
applicable to the Work. 

D. Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s 
safety program with which Owner’s, Engineer’s and Construction Manager’s (if any) 
employees and representatives must comply while at the Site. 

E. All damage, injury, or loss to any property referred to in Paragraphs 7.12.A.2 or 7.12.A.3 
caused, directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, 
or any other individual or entity directly or indirectly employed by any of them to perform 
any of the Work, or anyone for whose acts any of them may be liable, shall be remedied by 
Contractor at its expense.  

F. Contractor’s duties and responsibilities for safety and protection shall continue until such 
time as the Work is completed and Owner has accepted occupancy and control of the Work.  

G. Contractor’s duties and responsibilities for safety and protection shall resume whenever 
Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or 
correction obligations, or to conduct other tasks arising from the Contract Documents. 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

 
General Conditions 00 72 00-42 March 2020 

7.13 Safety Representative 

A. Contractor shall designate a qualified and experienced safety representative at the Site 
whose duties and responsibilities shall be the prevention of accidents and the maintaining 
and supervising of safety precautions and programs. 

7.14 Hazard Communication Programs 

A. Contractor shall be responsible for coordinating any exchange of material safety data sheets 
or other hazard communication information required to be made available to or exchanged 
between or among employers at the Site in accordance with Laws or Regulations. 

7.15 Emergencies 

A. In emergencies affecting the safety or protection of persons or the Work or property at the 
Site or adjacent thereto, Contractor is obligated to act to prevent threatened damage, injury, 
or loss. Contractor shall give Engineer prompt written notice if Contractor believes that any 
significant changes in the Work or variations from the Contract Documents have been caused 
thereby or are required as a result thereof. If Engineer determines that a change in the 
Contract Documents is required because of the action taken by Contractor in response to 
such an emergency, a Work Change Directive or Change Order will be issued. 

7.16 Shop Drawings, Samples, and Other Submittals 

A. Shop Drawing and Sample Submittal Requirements: 

1. Before submitting a Shop Drawing or Sample, Contractor shall have: 

a. Reviewed and coordinated the Shop Drawing or Sample with other Shop Drawings 
and Samples and with the requirements of the Work and the Contract Documents; 

b. Determined and verified all field measurements, quantities, dimensions, specified 
performance and design criteria, installation requirements, materials, catalog 
numbers, and similar information with respect thereto; 

c. Determined and verified the suitability of all materials and equipment offered with 
respect to the indicated application, fabrication, shipping, handling, storage, 
assembly, and installation pertaining to the performance of the Work; and 

d. Determined and verified all information relative to Contractor’s responsibilities for 
means, methods, techniques, sequences, and procedures of construction, and 
safety precautions and programs incident thereto. 

2. Each submittal shall bear a stamp or specific written certification that Contractor has 
satisfied Contractor’s obligations under the Contract Documents with respect to 
Contractor’s review of that submittal, and that Contractor approves the submittal. 

3. With each submittal, Contractor shall give Engineer specific written notice of any 
variations that the Shop Drawing or Sample may have from the requirements of the 
Contract Documents. This notice shall be set forth in a written communication separate 
from the Shop Drawings or Sample submittal; and, in addition, in the case of Shop 
Drawings by a specific notation made on each Shop Drawing submitted to Engineer for 
review and approval of each such variation. 
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B. Submittal Procedures for Shop Drawings and Samples:  Contractor shall submit Shop 
Drawings and Samples to Engineer for review and approval in accordance with the accepted 
Schedule of Submittals. Each submittal will be identified as Engineer may require. 

1. Shop Drawings: 

a. Contractor shall submit the number of copies required in the Specifications. 

b. Data shown on the Shop Drawings will be complete with respect to quantities, 
dimensions, specified performance and design criteria, materials, and similar data 
to show Engineer the services, materials, and equipment Contractor proposes to 
provide and to enable Engineer to review the information for the limited purposes 
required by Paragraph 7.16.D. 

2. Samples: 

a. Contractor shall submit the number of Samples required in the Specifications. 

b. Contractor shall clearly identify each Sample as to material, Supplier, pertinent 
data such as catalog numbers, the use for which intended and other data as 
Engineer may require to enable Engineer to review the submittal for the limited 
purposes required by Paragraph 7.16.D. 

3. Where a Shop Drawing or Sample is required by the Contract Documents or the 
Schedule of Submittals, any related Work performed prior to Engineer’s review and 
approval of the pertinent submittal will be at the sole expense and responsibility of 
Contractor. 

C. Other Submittals:  Contractor shall submit other submittals to Engineer in accordance with 
the accepted Schedule of Submittals, and pursuant to the applicable terms of the 
Specifications. 

D. Engineer’s Review: 

1. Engineer will provide timely review of Shop Drawings and Samples in accordance with 
the Schedule of Submittals acceptable to Engineer.  Engineer’s review and approval will 
be only to determine if the items covered by the submittals will, after installation or 
incorporation in the Work, conform to the information given in the Contract Documents 
and be compatible with the design concept of the completed Project as a functioning 
whole as indicated by the Contract Documents. 

2. Engineer’s review and approval will not extend to means, methods, techniques, 
sequences, or procedures of construction or to safety precautions or programs incident 
thereto. 

3. Engineer’s review and approval of a separate item as such will not indicate approval of 
the assembly in which the item functions. 

4. Engineer’s review and approval of a Shop Drawing or Sample shall not relieve Contractor 
from responsibility for any variation from the requirements of the Contract Documents 
unless Contractor has complied with the requirements of Paragraph 7.16.A.3 and 
Engineer has given written approval of each such variation by specific written notation 
thereof incorporated in or accompanying the Shop Drawing or Sample. Engineer will 
document any such approved variation from the requirements of the Contract 
Documents in a Field Order. 
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5. Engineer’s review and approval of a Shop Drawing or Sample shall not relieve Contractor 
from responsibility for complying with the requirements of Paragraph 7.16.A and B. 

6. Engineer’s review and approval of a Shop Drawing or Sample, or of a variation from the 
requirements of the Contract Documents, shall not, under any circumstances, change 
the Contract Times or Contract Price, unless such changes are included in a Change 
Order. 

7. Neither Engineer’s receipt, review, acceptance nor approval of a Shop Drawing, Sample, 
or other submittal shall result in such item becoming a Contract Document. 

8. Contractor shall perform the Work in compliance with the requirements and 
commitments set forth in approved Shop Drawings and Samples, subject to the 
provisions of Paragraph 7.16.D.4. 

E. Resubmittal Procedures: 

1. Contractor shall make corrections required by Engineer and shall return the required 
number of corrected copies of Shop Drawings and submit, as required, new Samples for 
review and approval. Contractor shall direct specific attention in writing to revisions 
other than the corrections called for by Engineer on previous submittals. 

2. Contractor shall furnish required submittals with sufficient information and accuracy to 
obtain required approval of an item with no more than three submittals. Engineer will 
record Engineer’s time for reviewing a fourth or subsequent submittal of a Shop 
Drawings, sample, or other item requiring approval, and Contractor shall be responsible 
for Engineer’s charges to Owner for such time. Owner may impose a set-off against 
payments due to Contractor to secure reimbursement for such charges. 

3. If Contractor requests a change of a previously approved submittal item, Contractor 
shall be responsible for Engineer’s charges to Owner for its review time, and Owner may 
impose a set-off against payments due to Contractor to secure reimbursement for such 
charges, unless the need for such change is beyond the control of Contractor. 

7.17 Contractor’s General Warranty and Guarantee 

A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the 
Contract Documents and will not be defective. Engineer and its officers, directors, members, 
partners, employees, agents, consultants, and subcontractors shall be entitled to rely on 
Contractor’s warranty and guarantee. 

B. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by: 

1. Abuse, modification, or improper maintenance or operation by persons other than 
Contractor, Subcontractors, Suppliers, or any other individual or entity for whom 
Contractor is responsible; or 

2. Normal wear and tear under normal usage. 

C. Contractor’s obligation to perform and complete the Work in accordance with the Contract 
Documents shall be absolute. None of the following will constitute an acceptance of Work 
that is not in accordance with the Contract Documents or a release of Contractor’s obligation 
to perform the Work in accordance with the Contract Documents: 

1. Observations by Engineer or Construction Manager (if any); 
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2. Recommendation by Engineer or payment by Owner of any progress or final payment; 

3. The issuance of a certificate of Substantial Completion by Engineer or any payment 
related thereto by Owner; 

4. Use or occupancy of the Work or any part thereof by Owner; 

5. Any review and approval of a Shop Drawing or Sample submittal; 

6. The issuance of a notice of acceptability by Engineer; 

7. Any inspection, test, or approval by others; or 

8. Any correction of defective Work by Owner. 

D. If the Contract requires the Contractor to accept the assignment of a contract entered into 
by Owner, then the specific warranties, guarantees, and correction obligations contained in 
the assigned contract shall govern with respect to Contractor’s performance obligations to 
Owner for the Work described in the assigned contract. 

7.18 Indemnification 

A. To the fullest extent permitted by Laws and Regulations, and in addition to any other 
obligations of Contractor under the Contract or otherwise, Contractor shall defend, 
indemnify and hold harmless Owner, Engineer, and Construction Manager (if any) and the 
officers, directors, members, partners, employees, agents, consultants and subcontractors 
of each and any of them from and against all claims, costs, losses, and damages (including 
but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or 
relating to the performance of the Work, but only to the extent caused by any negligent act 
or omission of Contractor, any Subcontractor, any Supplier, or any individual or entity directly 
or indirectly employed by any of them to perform any of the Work or anyone for whose acts 
any of them may be liable. 

B. In any and all claims against Owner, Engineer or Construction Manager (if any) or any of their 
officers, directors, members, partners, employees, agents, consultants, or subcontractors by 
any employee (or the survivor or personal representative of such employee) of Contractor, 
any Subcontractor, any Supplier, or any individual or entity directly or indirectly employed 
by any of them to perform any of the Work, or anyone for whose acts any of them may be 
liable, the indemnification obligation under Paragraph 7.18.A shall not be limited in any way 
by any limitation on the amount or type of damages, compensation, or benefits payable by 
or for Contractor or any such Subcontractor, Supplier, or other individual or entity under 
workers’ compensation acts, disability benefit acts, or other employee benefit acts. 

C. The indemnification obligations of Contractor under Paragraph 7.18.A shall not extend to the 
liability of Engineer and Engineer’s officers, directors, members, partners, employees, 
agents, consultants and subcontractors arising out of: 

1. The preparation or approval of, or the failure to prepare or approve maps, drawings, 
opinions, reports, surveys, change orders, designs, or specifications; or 

2. Engineer giving directions or instructions, or failing to give them, if that is the primary 
cause of the injury or damage. 
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7.19 Delegation of Professional Design Services 

A. Contractor will not be required to provide professional design services unless such services 
are specifically required by the Contract Documents for a portion of the Work or unless such 
services are required to carry out Contractor’s responsibilities for construction means, 
methods, techniques, sequences and procedures. Contractor shall not be required to provide 
professional services in violation of applicable Laws and Regulations. 

B. If professional design services or certifications by a design professional related to systems, 
materials, or equipment are specifically required of Contractor by the Contract Documents, 
Owner and Engineer will specify all performance and design criteria that such services must 
satisfy. Contractor shall cause such services or certifications to be provided by a properly 
licensed professional, whose signature and seal shall appear on all drawings, calculations, 
specifications, certifications, and other submittals prepared by such professional. Shop 
Drawings and other submittals related to the Work designed or certified by such 
professional, if prepared by others, shall bear such professional’s written approval when 
submitted to Engineer. 

C. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and completeness 
of the services, certifications, or approvals performed by such design professionals, provided 
Owner and Engineer have specified to Contractor all performance and design criteria that 
such services must satisfy. 

D. Pursuant to this paragraph, Engineer’s review and approval of design calculations and design 
drawings will be only for the limited purpose of checking for conformance with performance 
and design criteria given and the design concept expressed in the Contract Documents. 
Engineer’s review and approval of Shop Drawings and other submittals (except design 
calculations and design drawings) will be only for the purpose stated in Paragraph 7.16.D.1. 

E. Contractor shall not be responsible for the adequacy of the performance or design criteria 
specified by Owner or Engineer. 

ARTICLE 8 – OTHER WORK AT THE SITE 

8.01 Other Work 

A. In addition to and apart from the Work under the Contract Documents, the Owner may 
perform other work at or adjacent to the Site. Such other work may be performed by Owner’s 
employees, or through contracts between the Owner and third parties. Owner may also 
arrange to have third-party utility owners perform work on their utilities and facilities at or 
adjacent to the Site. 

B. If Owner performs other work at or adjacent to the Site with Owner’s employees, or through 
contracts for such other work, then Owner shall give Contractor written notice thereof prior 
to starting any such other work. If Owner has advance information regarding the start of any 
utility work at or adjacent to the Site, Owner shall provide such information to Contractor. 

C. Contractor shall afford each other contractor that performs such other work, each utility 
owner performing other work, and Owner, if Owner is performing other work with Owner’s 
employees, proper and safe access to the Site, and provide a reasonable opportunity for the 
introduction and storage of materials and equipment and the execution of such other work. 
Contractor shall do all cutting, fitting, and patching of the Work that may be required to 
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properly connect or otherwise make its several parts come together and properly integrate 
with such other work. Contractor shall not endanger any work of others by cutting, 
excavating, or otherwise altering such work; provided, however, that Contractor may cut or 
alter others' work with the written consent of Engineer and the others whose work will be 
affected. 

D. If the proper execution or results of any part of Contractor’s Work depends upon work 
performed by others under this Article 8, Contractor shall inspect such other work and 
promptly report to Engineer in writing any delays, defects, or deficiencies in such other work 
that render it unavailable or unsuitable for the proper execution and results of Contractor’s 
Work. Contractor’s failure to so report will constitute an acceptance of such other work as 
fit and proper for integration with Contractor’s Work except for latent defects and 
deficiencies in such other work. 

8.02 Coordination 

A. If Owner intends to contract with others for the performance of other work at or adjacent to 
the Site, to perform other work at or adjacent to the Site with Owner’s employees, or to 
arrange to have utility owners perform work at or adjacent to the Site, the following will be 
set forth in the Supplementary General Conditions or provided to Contractor prior to the 
start of any such other work: 

1. The identity of the individual or entity that will have authority and responsibility for 
coordination of the activities among the various contractors; 

2. An itemization of the specific matters to be covered by such authority and responsibility; 
and 

3. The extent of such authority and responsibilities. 

B. Unless otherwise provided in the Supplementary General Conditions, Owner shall have sole 
authority and responsibility for such coordination. 

8.03 Legal Relationships 

A. If, in the course of performing other work at or adjacent to the Site for Owner, the Owner’s 
employees, any other contractor working for Owner, or any utility owner causes damage to 
the Work or to the property of Contractor or its Subcontractors, or delays, disrupts, interferes 
with, or increases the scope or cost of the performance of the Work, through actions or 
inaction, then Contractor shall be entitled to an equitable adjustment in the Contract Price 
or the Contract Times, or both.  Contractor must submit any Change Proposal seeking an 
equitable adjustment in the Contract Price or the Contract Times under this paragraph within 
fifteen (15) days of the damaging, delaying, disrupting, or interfering event.  The entitlement 
to, and extent of, any such equitable adjustment shall take into account information (if any) 
regarding such other work that was provided to Contractor in the Contract Documents prior 
to the submittal of the Bid or the final negotiation of the terms of the Contract.  When 
applicable, any such equitable adjustment in Contract Price shall be conditioned on 
Contractor assigning to Owner all Contractor’s rights against such other contractor or utility 
owner with respect to the damage, delay, disruption, or interference that is the subject of 
the adjustment. Contractor’s entitlement to an adjustment of the Contract Times is 
conditioned on such adjustment being essential to Contractor’s ability to complete the Work 
within the Contract Times. 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

 
General Conditions 00 72 00-48 March 2020 

B. Contractor shall take reasonable and customary measures to avoid damaging, delaying, 
disrupting, or interfering with the work of Owner, any other contractor, or any utility owner 
performing other work at or adjacent to the Site.  If Contractor fails to take such measures 
and as a result damages, delays, disrupts, or interferes with the work of any such other 
contractor or utility owner, then Owner may impose a set-off against payments due to 
Contractor, and assign to such other contractor or utility owner the Owner’s contractual 
rights against Contractor with respect to the breach of the obligations set forth in this 
paragraph. 

C. When Owner is performing other work at or adjacent to the Site with Owner’s employees, 
Contractor shall be liable to Owner for damage to such other work, and for the reasonable 
direct delay, disruption, and interference costs incurred by Owner as a result of Contractor’s 
failure to take reasonable and customary measures with respect to Owner’s other work. In 
response to such damage, delay, disruption, or interference, Owner may impose a set-off 
against payments due to Contractor. 

D. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor, 
or any utility owner performing other work at or adjacent to the Site, through Contractor’s 
failure to take reasonable and customary measures to avoid such impacts, or if any claim 
arising out of Contractor’s actions, inactions, or negligence in performance of the Work at or 
adjacent to the Site is made by any such other contractor or utility owner against Contractor, 
Owner, or Engineer, then Contractor shall:  (1) promptly attempt to settle the claim as to all 
parties through negotiations with such other contractor or utility owner, or otherwise resolve 
the claim by arbitration or other dispute resolution proceeding or at law, and (2) indemnify 
and hold harmless Owner and Engineer, and the officers, directors, members, partners, 
employees, agents, consultants and subcontractors of each and any of them from and against 
any such claims, and against all costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to such damage, delay, 
disruption, or interference. 

ARTICLE 9 – OWNER’S RESPONSIBILITIES 

9.01 Communications to Contractor  

A. Except as otherwise provided in these General Conditions, Owner shall issue all 
communications to Contractor through Engineer and/or the Construction Manager. 

9.02 Replacement of Engineer 

A. Owner may at its discretion appoint an engineer to replace Engineer. The replacement 
engineer’s status under the Contract Documents shall be that of the former Engineer. 

9.03 Furnish Data 

A. Owner shall promptly furnish the data required of Owner under the Contract Documents. 

9.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in the Agreement. 
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9.05 Lands and Easements; Reports, Tests, and Drawings 

A. Owner’s duties with respect to providing lands and easements are set forth in Paragraph 
5.01. 

B. Owner’s duties with respect to providing engineering surveys to establish reference points 
are set forth in Paragraph 4.03. 

C. Article 5 refers to Owner’s identifying and making available to Contractor copies of reports 
of explorations and tests of conditions at the Site, and drawings of physical conditions 
relating to existing surface or subsurface structures at the Site. 

9.06 Insurance 

A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and 
property insurance are set forth in Article 6. 

9.07 Change Orders 

A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11. 

9.08 Inspections, Tests, and Approvals 

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in 
Paragraph 14.02.B. 

9.09 Limitations on Owner’s Responsibilities 

A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible 
for, Contractor’s means, methods, techniques, sequences, or procedures of construction, or 
the safety precautions and programs incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the performance of the Work.  Owner will 
not be responsible for Contractor’s failure to perform the Work in accordance with the 
Contract Documents. 

9.10 Undisclosed Hazardous Environmental Condition 

A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set 
forth in Paragraph 5.06. 

9.11 Evidence of Financial Arrangements 

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that 
financial arrangements have been made to satisfy Owner’s obligations under the Contract 
Documents (including obligations under proposed changes in the Work). 

9.12 Safety Programs 

A. While at the Site, Owner’s employees and representatives shall comply with the specific 
applicable requirements of Contractor’s safety programs of which Owner has been informed. 

B. Owner shall furnish copies of any applicable Owner safety programs to Contractor. 

9.13 Owner’s Site Representative or Construction Manager 

A. Owner may designate an “Owner’s Site Representative” or “Construction Manager” to 
represent Owner at the Site and assist Owner in observing the progress and quality of the 
Work. The Construction Manager is not the Engineer’s consultant, agent, or employee.  The 
Construction Manager, if any, will be identified at the pre-construction meeting.  
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B. The Construction Manager will act as directed by and under the supervision of the Owner 
and will confer with the Owner regarding its actions. The Construction Manager’s dealings in 
matters pertaining to the Work shall, in general, be only with the Contractor, and dealings 
with Subcontractors shall only be through or with the full knowledge of the Contractor.   

C. The Construction Manager shall have the following duties and responsibilities set forth in this 
paragraph. 

1. Represent the Owner in connection with overseeing the Work and advising the Owner 
as to compliance by the Contractor with the Contract Documents. 

2. Review the progress schedule, shop drawing submittals schedule, and progress 
payment requests prepared by the Contractor and consult with the Owner and Engineer 
concerning their acceptability. 

3. Plan, schedule and conduct preconstruction and construction conferences. Arrange a 
schedule of progress meetings and other job conferences as required and notify those 
who are expected to attend.  Conduct meetings and prepare, maintain and circulate 
copies of meeting minutes. 

4. Serve as the Owner’s liaison with the Contractor, working principally through the 
Contractor's Project Manager and superintendent.   

5. Review Submittals, RFI’s, memos, design criteria, certified payroll records and all other 
administrative documents requested by Owner and coordinate review of these 
documents with Engineer. 

6. Issue clarifications relating to the Contract Documents; 

7. Coordination with Engineer regarding Contract Document revisions and reissuance; 

8. Review, reject or approve Contractor’s project progress schedules. 

9. Conduct on-site observations of the Work in progress to assist the Owner in determining 
if the Work is proceeding in accordance with the Contract Documents. 

10. Verify that the tests, equipment, and systems startups and operating and maintenance 
instruction are conducted as required by the Contract Documents and in presence of 
the required personnel, and that the Contractor maintains adequate records thereof. 

11. Coordination with Engineer regarding Contractor-requested clarifications and 
interpretations of the Contract Documents. 

12. Coordination with Owner and Engineer for consideration and evaluation of Contractor’s 
suggestions for minor modifications to the Contract Documents. 

13. Construction Manager, in conjunction with the Engineer, will review applications for 
payment from the Contractor for accuracy and Contract compliance, noting particularly 
their relation to the schedule of values, work completed, and materials and equipment 
delivered at the Site but not yet incorporated in the Work. 

14. Coordinate with and assist the Owner and Engineer in connection with the review, 
consideration, issuance, negotiation and resolution of Change Orders and Contractor’s 
claims for additional compensation. 
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15. During the course of the Work, verify that certificates, maintenance and operation 
manuals, and other data required to be assembled and furnished by Contractor are 
applicable to the items installed. 

16. Develop a list of pre-punch list of items which require correction prior to final 
Inspection. Coordination with the Owner regarding preparation of a Notice of 
Completion, as applicable. 

17. Participate in the final inspection, along with Owner’s inspectors, the Owner, Engineer, 
and the Contractor, and prepare a punch list of items to be completed or corrected. 

18. Verify that all items on the punch list have been completed or corrected and make 
recommendations to the Engineer and the Owner concerning acceptance. 

D. The Construction Manager shall not: 

1. Authorize any deviation from the Contract Documents or substitution of materials or 
equipment (including “or-equal” items). 

2. Undertake any of the responsibilities of Contractor, Subcontractors, or Suppliers. 

3. Undertake any of the responsibilities of the Engineer.   

4. Advise on, issue directions relative to, or assume control over any aspect of the means, 
methods, techniques, sequences or procedures of Contractor’s work. 

5. Advise on, issue directions regarding, or assume control over security or safety 
practices, precautions, and programs in connection with the activities or operations of 
Owner or Contractor. 

6. Accept Shop Drawing or Sample submittals from anyone other than Contractor. 

ARTICLE 10 – ENGINEER’S STATUS DURING CONSTRUCTION 

10.01 Owner’s Representative 

A. Engineer will be Owner’s representative during the construction period. The duties and 
responsibilities and the limitations of authority of Engineer as Owner’s representative during 
construction are set forth in the Contract. 

10.02 Visits to Site 

A. Engineer will make visits to the Site at intervals appropriate to the various stages of 
construction as Engineer deems necessary in order to observe as an experienced and 
qualified design professional the progress that has been made and the quality of the various 
aspects of Contractor’s executed Work. Based on information obtained during such visits and 
observations, Engineer, for the benefit of Owner, will determine, in general, if the Work is 
proceeding in accordance with the Contract Documents. Engineer will not be required to 
make exhaustive or continuous inspections on the Site to check the quality or quantity of the 
Work. Engineer’s efforts will be directed toward providing for Owner a greater degree of 
confidence that the completed Work will conform generally to the Contract Documents. On 
the basis of such visits and observations, Engineer will keep Owner informed of the progress 
of the Work and will endeavor to guard Owner against defective Work. 

B. Engineer’s visits and observations are subject to all the limitations on Engineer’s authority 
and responsibility set forth in Paragraph 10.08.  Particularly, but without limitation, during 
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or as a result of Engineer’s visits or observations of Contractor’s Work, Engineer will not 
supervise, direct, control, or have authority over or be responsible for Contractor’s means, 
methods, techniques, sequences, or procedures of construction, or the safety precautions 
and programs incident thereto, or for any failure of Contractor to comply with Laws and 
Regulations applicable to the performance of the Work. 

10.03 Project Representative 

A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project 
Representative to represent Engineer at the Site and assist Engineer in observing the 
progress and quality of the Work, then the authority and responsibilities of any such Resident 
Project Representative will be as designated by Owner and Engineer.  

10.04 Rejecting Defective Work 

A. Engineer has the authority to reject Work in accordance with Article 14. 

10.05 Shop Drawings, Change Orders and Payments 

A. Engineer’s authority, and limitations thereof, as to Shop Drawings and Samples, are set forth 
in Paragraph 7.16. 

B. Engineer’s authority, and limitations thereof, as to design calculations and design drawings 
submitted in response to a delegation of professional design services, if any, are set forth in 
Paragraph 7.19. 

C. Engineer’s authority as to Change Orders is set forth in Article 11. 

D. Engineer’s authority as to Applications for Payment is set forth in Article 15. 

10.06 Determinations for Unit Price Work 

A. Engineer will determine the actual quantities and classifications of Unit Price Work 
performed by Contractor as set forth in Paragraph 13.03. 

10.07 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will render decisions regarding the requirements of the Contract Documents, and 
judge the acceptability of the Work, pursuant to the specific procedures set forth herein for 
initial interpretations, Change Proposals, and acceptance of the Work. In rendering such 
decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will 
not be liable to Owner, Contractor, or others in connection with any proceedings, 
interpretations, decisions, or judgments conducted or rendered in good faith. 

10.08 Limitations on Engineer’s Authority and Responsibilities 

A. Neither Engineer’s authority nor responsibility under this Article 10 or under any other 
provision of the Contract, nor any decision made by Engineer in good faith either to exercise 
or not exercise such authority or responsibility or the undertaking, exercise, nor performance 
of any authority or responsibility by Engineer, shall create, impose, or give rise to any duty in 
contract, tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier, 
any other individual or entity, or to any surety for or employee or agent of any of them. 

B. Engineer will not supervise, direct, control, or have authority over or be responsible for 
Contractor’s means, methods, techniques, sequences, or procedures of construction, or the 
safety precautions and programs incident thereto, or for any failure of Contractor to comply 
with Laws and Regulations applicable to the performance of the Work.  Engineer will not be 
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responsible for Contractor’s failure to perform the Work in accordance with the Contract 
Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any 
Subcontractor, any Supplier, or of any other individual or entity performing any of the Work. 

D. Engineer’s review of the final Application for Payment and accompanying documentation 
and all maintenance and operating instructions, schedules, guarantees, bonds, certificates of 
inspection, tests and approvals, and other documentation required to be delivered by 
Paragraph 15.06.A will only be to determine generally that their content complies with the 
requirements of, and in the case of certificates of inspections, tests, and approvals, that the 
results certified indicate compliance with the Contract Documents. 

E. The limitations upon authority and responsibility set forth in this Paragraph 10.08 shall also 
apply to the Resident Project Representative, if any. 

10.09 Compliance with Safety Program 

A. While at the Site, Engineer’s employees and representatives will comply with the specific 
applicable requirements of Owner’s and Contractor’s safety programs (if any) of which 
Engineer has been informed. 

ARTICLE 11 – AMENDING THE CONTRACT DOCUMENTS; CHANGES IN THE WORK 

11.01 Change Procedures  

A. Submittals: Contractor shall submit the name of the individual who is authorized to receive 
change documents and is responsible for informing others in Contractor’s employ or 
subcontractors of changes to the Work. 

B. Contractor shall carefully study and compare Contract Documents before proceeding with 
fabrication and installation of Work and promptly advise Architect/Engineer of any error, 
inconsistency, omission, or apparent discrepancy. 

C. Requests for Interpretation (RFI) and Clarifications:  Contactor shall allot time in construction 
scheduling for coordination with Engineer. 

1. Use CSI Form 13.2A (or similar) - Request for Interpretation for requesting interpretations. 

2. Engineer may respond with a direct answer on the Request for Interpretation form, or 
with CSI Form 13.3A Clarification Notice, or EJCDC C-942 Field Order or similar. 

D. Engineer will advise of minor changes in the Work not involving adjustment to Contract 
Sum/Price or Contract Time by issuing supplemental instructions via Field Order. 

E. Engineer or Construction Manager (if any) may issue a Proposal Request including a detailed 
description of proposed changes with supplementary or revised Drawings and Specifications.  
Contractor will prepare and submit proposal within seven (7) days, which shall include the 
cost and schedule requirements to complete the subject work. 

F. Contractor may propose changes by submitting a request for changes to Engineer, describing 
proposed change and its full effect on the Work. This will include a statement describing the 
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reason for the change and the effect on the Contract Price and Contract Time with full 
documentation and a statement describing the effect on the Work by other contractors.  

G. Change Order Pricing: Change order pricing, whether based on units or lump sum, shall 
include all costs associated with the subject work, including but not limited to materials, 
equipment, labor, overhead and profit, related mobilization and demobilization, as 
applicable. 

H. Time and Material/Force-Account Change Order:  Contractor shall submit an itemized account 
and supporting data after completion of change, within the time limits indicated in Conditions 
of the Contract. Engineer will determine the change allowable in Contract Price and Contract 
Time as provided in Contract Documents. 

I. Contractor shall maintain detailed records of the Work done on time and material force-
account basis. Contractor shall provide full information required for evaluation of proposed 
changes and to substantiate costs for changes in the Work. 

J. Execution of Change Orders:  Owner (in consultation with the Engineer) will issue Change 
Orders for signatures of the parties. 

K. Correlation of Contractor Submittals: 

1. Contractor shall promptly revise the Schedule of Values/Application for Payment forms 
to record each authorized Change Order as a separate line item and adjust Contract 
Sum/Price accordingly. 

2. Contractor shall promptly revise Progress Schedules to reflect the change in Contract 
Time and submit to Engineer for review. 

3. Contractor shall promptly record changes on Record Documents. 

11.02 Amending and Supplementing Contract Documents 

A. The Contract Documents may be amended or supplemented by a Change Order, a Work 
Change Directive, or a Field Order. 

1. Change Orders: 

a. If an amendment or supplement to the Contract Documents includes a change in 
the Contract Price or the Contract Times, such amendment or supplement must be 
set forth in a Change Order.  A Change Order also may be used to establish 
amendments and supplements of the Contract Documents that do not affect the 
Contract Price or Contract Times. 

b. Owner and Contractor may amend those terms and conditions of the Contract 
Documents that do not involve (1) the performance or acceptability of the Work, 
(2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) 
other engineering or technical matters, without the recommendation of the 
Engineer. Such an amendment shall be set forth in a Change Order. 

2. Work Change Directives:  A Work Change Directive will not change the Contract Price or 
the Contract Times but is evidence that the parties expect that the modification ordered 
or documented by a Work Change Directive will be incorporated in a subsequently 
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issued Change Order, following negotiations by the parties as to the Work Change 
Directive’s effect, if any, on the Contract Price and Contract Times; or, if negotiations 
are unsuccessful, by a determination under the terms of the Contract Documents 
governing adjustments, expressly including Paragraph 11.04 regarding change of 
Contract Price. Contractor must submit any Change Proposal seeking an adjustment of 
the Contract Price or the Contract Times, or both, no later than thirty (30) days after the 
completion of the Work set out in the Work Change Directive.   

3. Field Orders:  Engineer may authorize minor changes in the Work if the changes do not 
involve an adjustment in the Contract Price or the Contract Times and are compatible 
with the design concept of the completed Project as a functioning whole as indicated by 
the Contract Documents. Such changes will be accomplished by a Field Order and will 
be binding on Owner and also on Contractor, which shall perform the Work involved 
promptly. If Contractor believes that a Field Order justifies an adjustment in the 
Contract Price or Contract Times, or both, then before proceeding with the Work at 
issue, Contractor shall submit a Change Proposal as provided herein. 

11.03 Owner-Authorized Changes in the Work 

A. Without invalidating the Contract and without notice to any surety, Owner may, at any time 
or from time to time, order additions, deletions, or revisions in the Work. Such changes shall 
be supported by Engineer’s recommendation. Such changes may be accomplished by a 
Change Order, if Owner and Contractor have agreed as to the effect, if any, of the changes 
on Contract Times or Contract Price; or by a Work Change Directive. Upon receipt of any such 
document, Contractor shall promptly proceed with the Work involved; or, in the case of a 
deletion in the Work, promptly cease construction activities with respect to such deleted 
Work. Added or revised Work shall be performed under the applicable conditions of the 
Contract Documents. Nothing in this paragraph shall obligate Contractor to undertake work 
that Contractor reasonably concludes cannot be performed in a manner consistent with 
Contractor’s safety obligations under the Contract Documents or applicable Laws and 
Regulations. 

11.04  Unauthorized Changes in the Work 

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the 
Contract Times with respect to any work performed that is not required by the Contract 
Documents, as amended, modified, or supplemented, except in the case of an emergency as 
provided in Paragraph 7.15 or in the case of uncovering Work as provided in Paragraph 14.05. 

11.05 Change of Contract Price 

A. The Contract Price may only be changed by a Change Order. Any Change Proposal for an 
adjustment in the Contract Price shall comply with the provisions of Paragraph 11.06.  Any 
Claim for an adjustment of Contract Price shall comply with the provisions of Article 12. 

B. An adjustment in the Contract Price will be determined as follows: 

1. Where the Work involved is covered by unit prices contained in the Contract 
Documents, then by application of such unit prices to the quantities of the items 
involved (subject to the provisions of Paragraph 13.03); or 
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2. Where the Work involved is not covered by unit prices contained in the Contract 
Documents, then by a mutually agreed lump sum (which may include an allowance for 
overhead and profit not necessarily in accordance with Paragraph 11.04.C.2); or 

3. Where the Work involved is not covered by unit prices contained in the Contract 
Documents and the parties do not reach mutual agreement to a lump sum, then on the 
basis of the Cost of the Work (determined as provided in Paragraph 13.01) plus a 
Contractor’s fee for overhead and profit (determined as provided in Paragraph 11.04.C). 

11.06 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order.  Any Change Proposal for an 
adjustment in the Contract Times shall comply with the provisions of Paragraph 11.06. Any 
Claim for an adjustment in the Contract Times shall comply with the provisions of Article 12. 

B. An adjustment of the Contract Times shall be subject to the limitations set forth in Paragraph 
4.05, concerning delays in Contractor’s progress. 

C. Contractor’s construction schedule shall include five (5) work days of delay due to weather 
for which no adjustment in contract time will be made. 

11.07 Change Proposals 

A. Contractor shall submit a Change Proposal to Engineer to request an adjustment in the 
Contract Times or Contract Price; appeal an initial decision by Engineer concerning the 
requirements of the Contract Documents or relating to the acceptability of the Work under 
the Contract Documents; contest a set-off against payment due; or seek other relief under 
the Contract. The Change Proposal shall specify any proposed change in Contract Times or 
Contract Price, or both, or other proposed relief, and explain the reason for the proposed 
change, with citations to any governing or applicable provisions of the Contract Documents. 

1. Procedures:  Contractor shall submit each Change Proposal to Engineer promptly (but in 
no event later than fifteen (15) days) after the start of the event giving rise thereto, or 
after such initial decision. The Contractor shall submit supporting data, including the 
proposed change in Contract Price or Contract Time (if any), to the Engineer and Owner 
within fifteen (15) days after the submittal of the Change Proposal.  The supporting data 
shall be accompanied by a written statement that the supporting data are accurate and 
complete, and that any requested time or price adjustment is the entire adjustment to 
which Contractor believes it is entitled as a result of said event.  Engineer will advise 
Owner regarding the Change Proposal, and consider any comments or response from 
Owner regarding the Change Proposal. 

2. Engineer’s Action:  Engineer will review each Change Proposal and, within thirty (30) 
days after receipt of the Contractor’s supporting data, either deny the Change Proposal 
in whole, approve it in whole, or deny it in part and approve it in part. Such actions shall 
be in writing, with a copy provided to Owner and Contractor. If Engineer does not take 
action on the Change Proposal within thirty (30) days, then either Owner or Contractor 
may at any time thereafter submit a letter to the other party indicating that as a result 
of Engineer’s inaction the Change Proposal is deemed denied, thereby commencing the 
time for appeal of the denial under Article 12. 

3. Binding Decision:  Engineer’s decision will be final and binding, unless Contractor 
appeals the decision by filing a Claim under Article 12. 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

 
General Conditions 00 72 00-57 March 2020 

4. Supporting Data:  Contractor’s request for extensions of Contract Time (including any 
milestones) shall contain the proper supporting data which shall include: (1) the cause 
for and estimated duration of the requested extension; (2) a description of the portions 
of the Work affected; (3) a schedule identifying exactly how the critical path or 
milestone was affected; and (4) all other pertinent documents and detail that might be 
necessary for Engineer and/or Owner to properly evaluate the request.   

B. Resolution of Certain Change Proposals:  If the Change Proposal does not involve the design 
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, or 
other engineering or technical matters, then Engineer will notify the parties that the Engineer 
is unable to resolve the Change Proposal.  For purposes of further resolution of such a Change 
Proposal, such notice shall be deemed a denial, and Contractor may choose to seek 
resolution under the terms of Article 12. 

11.08 Execution of Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders covering: 

1. Changes in the Contract Price or Contract Times which are agreed to by the parties, 
including any undisputed sum or amount of time for Work actually performed in 
accordance with a Work Change Directive; 

2. Changes in Contract Price resulting from an Owner set-off, unless Contractor has duly 
contested such set-off; 

3. Changes in the Work which are:  (a) ordered by Owner pursuant to Paragraph 11.02, (b) 
required because of Owner’s acceptance of defective Work under Paragraph 14.04 or 
Owner’s correction of defective Work under Paragraph 14.07, or (c) agreed to by the 
parties, subject to the need for Engineer’s recommendation if the change  in the Work 
involves the design (as set forth in the Drawings, Specifications, or otherwise), or other 
engineering or technical matters; and 

4. Changes in the Contract Price or Contract Times, or other changes, which embody the 
substance of any final and binding results under Paragraph 11.06, or Article 12. 

B. If Owner or Contractor refuses to execute a Change Order that is required to be executed 
under the terms of this Paragraph 11.07, it shall be deemed to be of full force and effect, as 
if fully executed. 

11.09 Notification to Surety 

A. If the provisions of any bond require notice to be given to a surety of any change affecting 
the general scope of the Work or the provisions of the Contract Documents (including, but 
not limited to, Contract Price or Contract Times), the giving of any such notice will be 
Contractor’s responsibility. The amount of each applicable bond will be adjusted to reflect 
the effect of any such change. 

ARTICLE 12 – CLAIMS 

12.01 Claims 

A. Claims Process:  The following disputes between Owner and Contractor shall be submitted 
to the Claims process set forth in this Article: 

1. Appeals by Owner or Contractor of Engineer’s decisions regarding Change Proposals; 
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2. Owner demands for adjustments in the Contract Price or Contract Times, or other relief 
under the Contract Documents; and 

3. Disputes that Engineer has been unable to address because they do not involve the 
design (as set forth in the Drawings, Specifications, or otherwise), the acceptability of 
the Work, or other engineering or technical matters. 

B. Submittal of Claim:  The party submitting a Claim shall deliver it directly to the other party to 
the Contract promptly (but in no event later than thirty (30) days) after the start of the event 
giving rise thereto; in the case of appeals regarding Change Proposals within thirty (30) days 
of the decision under appeal. The party submitting the Claim shall also furnish a copy to the 
Engineer, for its information only. The responsibility to substantiate a Claim shall rest with 
the party making the Claim. In the case of a Claim by Contractor seeking an increase in the 
Contract Times or Contract Price, or both, Contractor shall certify that the Claim is made in 
good faith, that the supporting data are accurate and complete, and that to the best of 
Contractor’s knowledge and belief the amount of time or money requested accurately 
reflects the full amount to which Contractor is entitled. 

C. Review and Resolution:  The party receiving a Claim shall review it thoroughly, giving full 
consideration to its merits. The two parties shall seek to resolve the Claim through the 
exchange of information and direct negotiations.  The parties may extend the time for 
resolving the Claim by mutual agreement. All actions taken on a Claim shall be stated in 
writing and submitted to the other party, with a copy to Engineer. 

D. Mediation: 

1. At any time after initiation of a Claim, Owner and Contractor may mutually agree to 
mediation of the underlying dispute. The agreement to mediate shall stay the Claim 
submittal and response process. 

2. If Owner and Contractor agree to mediation, then after sixty (60) days from such 
agreement, either Owner or Contractor may unilaterally terminate the mediation 
process, and the Claim submittal and decision process shall resume as of the date of the 
termination.  If the mediation proceeds but is unsuccessful in resolving the dispute, the 
Claim submittal and decision process shall resume as of the date of the conclusion of 
the mediation, as determined by the mediator or as indicated by either party in writing. 

3. Owner and Contractor shall each pay one-half of the mediator’s fees and costs. 

E. Partial Approval:  If the party receiving a Claim approves the Claim in part and denies it in 
part, such action shall be final and binding unless within thirty (30) days of such action the 
other party invokes the procedure set forth in Article 17 for final resolution of disputes. 

F. Denial of Claim:  If efforts to resolve a Claim are not successful, the party receiving the Claim 
may deny it by giving written notice of denial to the other party. If the receiving party does 
not take action on the Claim within thirty (30) days, then either Owner or Contractor may at 
any time thereafter submit a letter to the other party indicating that as a result of the 
inaction, the Claim is deemed denied, thereby commencing the time for appeal of the denial. 
A denial of the Claim shall be final and binding unless within thirty (30) days of the denial the 
other party invokes the procedure set forth in Article 17 for the final resolution of disputes. 

G. Final and Binding Results:  If the parties reach a mutual agreement regarding a Claim, 
whether through approval of the Claim, direct negotiations, mediation, or otherwise; or if a 
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Claim is approved in part and denied in part, or denied in full, and such actions become final 
and binding; then the results of the agreement or action on the Claim shall be incorporated 
in a Change Order to the extent they affect the Contract, including the Work, the Contract 
Times, or the Contract Price. 

ARTICLE 13 – COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

13.01 Cost of the Work 

A. Purposes for Determination of Cost of the Work:  The term Cost of the Work means the sum 
of all costs necessary for the proper performance of the Work at issue, as further defined 
below. The provisions of this Paragraph 13.01 are used for two distinct purposes: 

1. To determine Cost of the Work when Cost of the Work is a component of the Contract 
Price, under cost-plus-fee, time-and-materials, or other cost-based terms; or 

2. To determine the value of a Change Order, Change Proposal, Claim, set-off, or other 
adjustment in Contract Price. When the value of any such adjustment is determined on 
the basis of Cost of the Work, Contractor is entitled only to those additional or 
incremental costs required because of the change in the Work or because of the event 
giving rise to the adjustment. 

B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in 
the Cost of the Work shall be in amounts no higher than those prevailing in the locality of the 
Project, shall not include any of the costs itemized in Paragraph 13.01.C, and shall include 
only the following items: 

1. Payroll costs for employees in the direct employ of Contractor in the performance of 
the Work under schedules of job classifications agreed upon by Owner and Contractor. 
Such employees shall include, without limitation, superintendents, foremen, and other 
personnel employed full time on the Work. Payroll costs for employees not employed 
full time on the Work shall be apportioned on the basis of their time spent on the Work. 
Payroll costs shall include, but not be limited to, salaries and wages plus the cost of 
fringe benefits, which shall include social security contributions, unemployment, excise, 
and payroll taxes, workers’ compensation, health and retirement benefits, bonuses, sick 
leave, and vacation and holiday pay applicable thereto. The expenses of performing 
Work outside of regular working hours, on Saturday, Sunday, or legal holidays, shall be 
included in the above to the extent authorized by Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work, including 
costs of transportation and storage thereof, and Suppliers’ field services required in 
connection therewith. All cash discounts shall accrue to Contractor unless Owner 
deposits funds with Contractor with which to make payments, in which case the cash 
discounts shall accrue to Owner. All trade discounts, rebates, and refunds and returns 
from sale of surplus materials and equipment shall accrue to Owner, and Contractor 
shall make provisions so that they may be obtained. 

3. Payments made by Contractor to Subcontractors for Work performed by 
Subcontractors. If required by Owner, Contractor shall obtain competitive bids from 
Subcontractors acceptable to Owner and Contractor and shall deliver such bids to 
Owner, who will then determine, with the advice of Engineer, which bids, if any, will be 
acceptable. If any subcontract provides that the Subcontractor is to be paid on the basis 
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of Cost of the Work plus a fee, the Subcontractor’s Cost of the Work and fee shall be 
determined in the same manner as Contractor’s Cost of the Work and fee as provided 
in this Paragraph 13.01. 

4. Costs of special consultants (including but not limited to engineers, architects, testing 
laboratories, surveyors, attorneys, and accountants) employed for services specifically 
related to the Work. 

5. Supplemental costs including the following: 

a. The proportion of necessary transportation, travel, and subsistence expenses of 
Contractor’s employees incurred in discharge of duties connected with the Work. 

b. Cost, including transportation and maintenance, of all materials, supplies, 
equipment, machinery, appliances, office, and temporary facilities at the Site, and 
hand tools not owned by the workers, which are consumed in the performance of 
the Work, and cost, less market value, of such items used but not consumed which 
remain the property of Contractor. 

c. Construction Equipment and Machinery: 

1. Rentals of all construction equipment and machinery, and the parts thereof, in 
accordance with rental agreements approved by Owner with the advice of 
Engineer, and the costs of transportation, loading, unloading, assembly, 
dismantling, and removal thereof. All such costs shall be in accordance with the 
terms of said rental agreements. The rental of any such equipment, machinery, 
or parts shall cease when the use thereof is no longer necessary for the Work. 

2. Costs for equipment and machinery owned by Contractor are to be charged at 
a rate shown for such equipment in the Rental Rate Blue Book published by 
Equipment Watch, adjusted to the regional area of the Project. An hourly rate 
will be computed by dividing the monthly rates by 176. These computed rates 
will include all operating costs. Costs will include the time the equipment or 
machinery is in use on the changed Work and the costs of transportation, 
loading, unloading, assembly, dismantling, and removal when directly 
attributable to the Work. The cost of any such equipment or machinery, or 
parts thereof, shall cease to accrue when the use thereof is no longer necessary 
for the changed Work. Equipment or machinery with a value of less than $1,000 
will be considered small tools. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which 
Contractor is liable, as imposed by Laws and Regulations. 

e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, or 
anyone directly or indirectly employed by any of them or for whose acts any of 
them may be liable, and royalty payments and fees for permits and licenses. 

f. Losses and damages (and related expenses) caused by damage to the Work, not 
compensated by insurance or otherwise, sustained by Contractor in connection 
with the performance of the Work (except losses and damages within the 
deductible amounts of property insurance established in accordance with 
Paragraph 6.05), provided such losses and damages have resulted from causes 
other than the negligence of Contractor, any Subcontractor, or anyone directly or 
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indirectly employed by any of them or for whose acts any of them may be liable. 
Such losses shall include settlements made with the written consent and approval 
of Owner. No such losses, damages, and expenses shall be included in the Cost of 
the Work for the purpose of determining Contractor’s fee. 

g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as communication service at the Site, express and courier 
services, and similar petty cash items in connection with the Work. 

i. The costs of premiums for all bonds and insurance that Contractor is required by 
the Contract Documents to purchase and maintain. 

C. Costs Excluded:  The term Cost of the Work shall not include any of the following items: 

1. Payroll costs and other compensation of Contractor’s officers, executives, principals (of 
partnerships and sole proprietorships), general managers, safety managers, engineers, 
architects, estimators, attorneys, auditors, accountants, purchasing and contracting 
agents, expediters, timekeepers, clerks, and other personnel employed by Contractor, 
whether at the Site or in Contractor’s principal or branch office for general 
administration of the Work and not specifically included in the agreed upon schedule of 
job classifications referred to in Paragraph 13.01.B.1 or specifically covered by 
Paragraph 13.01.B.4. The payroll costs and other compensation excluded here are to be 
considered administrative costs covered by the Contractor’s fee. 

2. Expenses of Contractor’s principal and branch offices other than Contractor’s office at 
the Site. 

3. Any part of Contractor’s capital expenses, including interest on Contractor’s capital 
employed for the Work and charges against Contractor for delinquent payments. 

4. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or 
indirectly employed by any of them or for whose acts any of them may be liable, 
including but not limited to, the correction of defective Work, disposal of materials or 
equipment wrongly supplied, and making good any damage to property. 

5. Other overhead or general expense costs of any kind and the costs of any item not 
specifically and expressly included in Paragraph 13.01.B. 

D. Contractor’s Fee:  When the Work as a whole is performed on the basis of cost-plus, 
Contractor’s fee shall be determined as set forth in the Agreement. When the value of any 
Work covered by a Change Order, Change Proposal, Claim, set-off, or other adjustment in 
Contract Price is determined on the basis of Cost of the Work, Contractor’s fee shall be 
determined as set forth in Paragraph 11.04.C. 

E. Documentation:  Whenever the Cost of the Work for any purpose is to be determined 
pursuant to this Article 13, Contractor will establish and maintain records thereof in 
accordance with generally accepted accounting practices and submit in a form acceptable to 
Engineer an itemized cost breakdown together with supporting data. 

13.02 Allowances 

A. It is understood that Contractor has included in the Contract Price all allowances so named 
in the Contract Documents and shall cause the Work so covered to be performed for such 
sums and by such persons or entities as may be acceptable to Owner and Engineer. 
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B. Cash Allowances:  Contractor agrees that: 

1. The cash allowances include the cost to Contractor (less any applicable trade discounts) 
of materials and equipment required by the allowances to be delivered at the Site, and 
all applicable taxes; and 

2. Contractor’s costs for unloading and handling on the Site, labor, installation, overhead, 
profit, and other expenses contemplated for the cash allowances have been included in 
the Contract Price and not in the allowances, and no demand for additional payment on 
account of any of the foregoing will be valid. 

C. Contingency Allowance:  Contractor agrees that a contingency allowance, if any, is for the 
sole use of Owner to cover unanticipated costs. 

D. Prior to final payment, an appropriate Change Order will be issued as recommended by 
Engineer to reflect actual amounts due Contractor on account of Work covered by 
allowances, and the Contract Price shall be correspondingly adjusted. 

13.03 Unit Price Work 

A. Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, 
initially the Contract Price will be deemed to include for all Unit Price Work an amount equal 
to the sum of the unit price for each separately identified item of Unit Price Work times the 
estimated quantity of each item as indicated in the Agreement. 

B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for 
the purpose of comparison of Bids and determining an initial Contract Price. Payments to 
Contractor for Unit Price Work will be based on actual quantities. 

C. Each unit price will be deemed to include an amount considered by Contractor to be 
adequate to cover Contractor’s overhead and profit for each separately identified item. 

D. Engineer will determine the actual quantities and classifications of Unit Price Work 
performed by Contractor.  Engineer will review with Contractor the Engineer’s preliminary 
determinations on such matters before rendering a written decision thereon (by 
recommendation of an Application for Payment or otherwise). Engineer’s written decision 
thereon will be final and binding (except as modified by Engineer to reflect changed factual 
conditions or more accurate data) upon Owner and Contractor, subject to the provisions of 
the following paragraph. 

E. The unit price of an item of Unit Price Work shall be subject to reevaluation and adjustment 
under the following conditions: 

1. If the variation in the quantity of a particular item of Unit Price Work actually furnished 
or performed by Contractor differs by more than 25% from the estimated quantity of 
such item indicated in the Agreement; and 

2. If there is no corresponding adjustment with respect to any other item of Work; and 

3. If Contractor believes that Contractor has incurred additional expense as a result 
thereof, Contractor may submit a Change Proposal, or if Owner believes that the 
quantity variation entitles Owner to an adjustment in the unit price, Owner seek an 
adjustment in the Contract Price. 
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ARTICLE 14 – TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF DEFECTIVE WORK 

14.01 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of Owner, 
independent testing laboratories, and authorities having jurisdiction will have access to the 
Site and the Work at reasonable times for their observation, inspection, and testing. 
Contractor shall provide them proper and safe conditions for such access and advise them of 
Contractor’s safety procedures and programs so that they may comply therewith as 
applicable. 

14.02 Tests, Inspections, and Approvals 

A. Contractor shall give Engineer timely notice of readiness of the Work (or specific parts 
thereof) for all required inspections and tests, and shall cooperate with inspection and 
testing personnel to facilitate required inspections and tests. 

B. Owner shall retain and pay for the services of an independent inspector, testing laboratory, 
or other qualified individual or entity to perform all inspections and tests expressly required 
by the Contract Documents to be furnished and paid for by Owner, except that costs incurred 
in connection with tests or inspections of covered Work shall be governed by the provisions 
of Paragraph 14.05. 

C. If Laws or Regulations of any public body having jurisdiction require any Work (or part 
thereof) specifically to be inspected, tested, or approved by an employee or other 
representative of such public body, Contractor shall assume full responsibility for arranging 
and obtaining such inspections, tests, or approvals, pay all costs in connection therewith, and 
furnish Engineer the required certificates of inspection or approval. 

D. Contractor shall be responsible for arranging, obtaining, and paying for all inspections and 
tests required: 

1. By the Contract Documents, unless the Contract Documents expressly allocate 
responsibility for a specific inspection or test to Owner; 

2. To attain Owner’s and Engineer’s acceptance of materials or equipment to be 
incorporated in the Work; 

3. By manufacturers of equipment furnished under the Contract Documents; 

4. For testing, adjusting, and balancing of mechanical, electrical, and other equipment to 
be incorporated into the Work; and 

5. For acceptance of materials, mix designs, or equipment submitted for approval prior to 
Contractor’s purchase thereof for incorporation in the Work. 

Such inspections and tests shall be performed by independent inspectors, testing 
laboratories, or other qualified individuals or entities acceptable to Owner and Engineer. 

E. If the Contract Documents require the Work (or part thereof) to be approved by Owner, 
Engineer, or another designated individual or entity, then Contractor shall assume full 
responsibility for arranging and obtaining such approvals. 

F. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by 
Contractor without written concurrence of Engineer, Contractor shall, if requested by 
Engineer, uncover such Work for observation. Such uncovering shall be at Contractor’s 
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expense unless Contractor had given Engineer timely notice of Contractor’s intention to 
cover the same and Engineer had not acted with reasonable promptness in response to such 
notice. 

14.03 Defective Work 

A. Contractor’s Obligation:  It is Contractor’s obligation to assure that the Work is not defective. 

B. Engineer’s Authority:  Engineer has the authority to determine whether Work is defective, 
and to reject defective Work. 

C. Notice of Defects:  Prompt notice of all defective Work of which Owner or Engineer has actual 
knowledge will be given to Contractor. 

D. Correction, or Removal and Replacement:  Promptly after receipt of written notice of 
defective Work, Contractor shall correct all such defective Work, whether or not fabricated, 
installed, or completed, or, if Engineer has rejected the defective Work, remove it from the 
Project and replace it with Work that is not defective. 

E. Preservation of Warranties:  When correcting defective Work, Contractor shall take no action 
that would void or otherwise impair Owner’s special warranty and guarantee, if any, on said 
Work. 

F. Costs and Damages:  In addition to its correction, removal, and replacement obligations with 
respect to defective Work, Contractor shall pay all claims, costs, losses, and damages arising 
out of or relating to defective Work, including but not limited to the cost of the inspection, 
testing, correction, removal, replacement, or reconstruction of such defective Work, fines 
levied against Owner by governmental authorities because the Work is defective, and the 
costs of repair or replacement of work of others resulting from defective Work. Prior to final 
payment, if Owner and Contractor are unable to agree as to the measure of such claims, 
costs, losses, and damages resulting from defective Work, then Owner may impose a 
reasonable set-off against payments due under Article 15. 

14.04 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, Owner 
prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final 
payment, to Engineer’s confirmation that such acceptance is in general accord with the 
design intent and applicable engineering principles, and will not endanger public safety).  
Contractor shall pay all claims, costs, losses, and damages attributable to Owner’s evaluation 
of and determination to accept such defective Work (such costs to be approved by Engineer 
as to reasonableness), and for the diminished value of the Work to the extent not otherwise 
paid by Contractor.  If any such acceptance occurs prior to final payment, the necessary 
revisions in the Contract Documents with respect to the Work shall be incorporated in a 
Change Order. If the parties are unable to agree as to the decrease in the Contract Price, 
reflecting the diminished value of Work so accepted, then Owner may impose a reasonable 
set-off against payments due under Article 15. If the acceptance of defective Work occurs 
after final payment, Contractor shall pay an appropriate amount to Owner. 

14.05 Uncovering Work 

A. Engineer has the authority to require special inspection or testing of the Work, whether or 
not the Work is fabricated, installed, or completed. 



Water Replenishment District of Southern California 
Installation of a Deep Nested Groundwater Monitoring Well 
 

 
General Conditions 00 72 00-65 March 2020 

B. If any Work is covered contrary to the written request of Engineer, then Contractor shall, if 
requested by Engineer, uncover such Work for Engineer’s observation, and then replace the 
covering, all at Contractor’s expense. 

C. If Engineer considers it necessary or advisable that covered Work be observed by Engineer 
or inspected or tested by others, then Contractor, at Engineer’s request, shall uncover, 
expose, or otherwise make available for observation, inspection, or testing as Engineer may 
require, that portion of the Work in question, and provide all necessary labor, material, and 
equipment. 

1. If it is found that the uncovered Work is defective, Contractor shall be responsible for 
all claims, costs, losses, and damages arising out of or relating to such uncovering, 
exposure, observation, inspection, and testing, and of satisfactory replacement or 
reconstruction (including but not limited to all costs of repair or replacement of work of 
others); and pending Contractor’s full discharge of this responsibility the Owner shall be 
entitled to impose a reasonable set-off against payments due under Article 15. 

2. If the uncovered Work is not found to be defective, Contractor shall be allowed an 
increase in the Contract Price or an extension of the Contract Times, or both, directly 
attributable to such uncovering, exposure, observation, inspection, testing, 
replacement, and reconstruction. If the parties are unable to agree as to the amount or 
extent thereof, then Contractor may submit a Change Proposal within fifteen (15) days 
of the determination that the Work is not defective. 

14.06 Owner May Stop the Work 

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable 
materials or equipment, or fails to perform the Work in such a way that the completed Work 
will conform to the Contract Documents, then Owner may order Contractor to stop the Work, 
or any portion thereof, until the cause for such order has been eliminated; however, this 
right of Owner to stop the Work shall not give rise to any duty on the part of Owner to 
exercise this right for the benefit of Contractor, any Subcontractor, any Supplier, any other 
individual or entity, or any surety for, or employee or agent of any of them. 

14.07 Owner May Correct Defective Work 

A. If Contractor fails within a reasonable time after written notice from Engineer to correct 
defective Work, or to remove and replace rejected Work as required by Engineer, or if 
Contractor fails to perform the Work in accordance with the Contract Documents, or if 
Contractor fails to comply with any other provision of the Contract Documents, then Owner 
may, after seven (7) days written notice to Contractor, correct or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall proceed 
expeditiously. In connection with such corrective or remedial action, Owner may exclude 
Contractor from all or part of the Site, take possession of all or part of the Work and suspend 
Contractor’s services related thereto, and incorporate in the Work all materials and 
equipment stored at the Site or for which Owner has paid Contractor but which are stored 
elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees, 
Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to 
enable Owner to exercise the rights and remedies under this paragraph. 

C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising the rights 
and remedies under this Paragraph 14.07 will be charged against Contractor as set-offs 
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against payments due under Article 15. Such claims, costs, losses and damages will include 
but not be limited to all costs of repair, or replacement of work of others destroyed or 
damaged by correction, removal, or replacement of Contractor’s defective Work. 

D. Contractor shall not be allowed an extension of the Contract Times because of any delay in 
the performance of the Work attributable to the exercise by Owner of Owner’s rights and 
remedies under this Paragraph 14.07. 

ARTICLE 15 – PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD 

15.01 Progress Payments 

A. Basis for Progress Payments:  The Schedule of Values established as provided in Article 2 will 
serve as the basis for progress payments and will be incorporated into a form of Application 
for Payment acceptable to Engineer. Progress payments on account of Unit Price Work will 
be based on the number of units completed during the pay period, as determined under the 
provisions of Paragraph 13.03. Progress payments for cost-based Work will be based on Cost 
of the Work completed by Contractor during the pay period. 

B. Applications for Payments: 

1. At least twenty (20) days before the date established in the Agreement for each progress 
payment (but not more often than once a month), Contractor shall submit to Engineer 
for review an Application for Payment filled out and signed by Contractor covering the 
Work completed as of the date of the Application and accompanied by such supporting 
documentation as is required by the Contract Documents.  If payment is requested on 
the basis of materials and equipment not incorporated in the Work but delivered and 
suitably stored at the Site or at another location agreed to in writing, the Application for 
Payment shall also be accompanied by a bill of sale, invoice, or other documentation 
warranting that Owner has received the materials and equipment free and clear of all 
Liens, and evidence that the materials and equipment are covered by appropriate 
property insurance, a warehouse bond, or other arrangements to protect Owner’s 
interest therein, all of which must be satisfactory to Owner. 

2. Beginning with the second Application for Payment, each Application shall include an 
affidavit of Contractor stating that all previous progress payments received on account 
of the Work have been applied on account to discharge Contractor’s legitimate 
obligations associated with prior Applications for Payment. 

3. The amount of retainage with respect to progress payments will be as stipulated in the 
Agreement. 

4. Contractor shall deliver, together with each Application for Payment, (a) an 
Unconditional Waiver and Release applicable to Work with respect to which Contractor 
has already received payment (in a form consistent with Public Contract Code Section 
8132 or 8136), (b) a Conditional Waiver and Release that is applicable to Work 
completed prior to the date of such Application for Payment for which Contractor seeks 
payment (in a form consistent with Public Contract Code Section 8134 or 8138), and (c) 
any other information, documentation or certification that Owner reasonably requests 
in connection with any liens, waivers or releases. Owner’s receipt of such executed 
waivers shall be a condition precedent to Owners obligation to pay any amounts 
pertaining to a particular Application for Payment. In addition, Owner may at any time 
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direct Contractor to certify in writing that all payrolls, invoices for material and 
equipment, and other indebtedness connected with the Work and associated with an 
Application for Payment have been paid. 

C. Review of Applications: 

1. Engineer will, within seven (7) days after receipt of each Application for Payment, 
including each resubmittal, either indicate in writing a recommendation of payment and 
present the Application to Owner, or return the Application to Contractor indicating in 
writing Engineer’s reasons for refusing to recommend payment. In the latter case, 
Contractor may make the necessary corrections and resubmit the Application. 

2. Engineer’s recommendation of any payment requested in an Application for Payment 
will constitute a representation by Engineer to Owner, based on Engineer’s observations 
of the executed Work as an experienced and qualified design professional, and on 
Engineer’s review of the Application for Payment and the accompanying data and 
schedules, that to the best of Engineer’s knowledge, information and belief: 

a. The Work has progressed to the point indicated; 

b. The quality of the Work is generally in accordance with the Contract Documents 
(subject to an evaluation of the Work as a functioning whole prior to or upon 
Substantial Completion, the results of any subsequent tests called for in the 
Contract Documents, a final determination of quantities and classifications for Unit 
Price Work under Paragraph 13.03, and any other qualifications stated in the 
recommendation); and 

c. The conditions precedent to Contractor’s being entitled to such payment appear 
to have been fulfilled in so far as it is Engineer’s responsibility to observe the Work. 

3. By recommending any such payment Engineer will not thereby be deemed to have 
represented that: 

a. Inspections made to check the quality or the quantity of the Work as it has been 
performed have been exhaustive, extended to every aspect of the Work in 
progress, or involved detailed inspections of the Work beyond the responsibilities 
specifically assigned to Engineer in the Contract; or 

b. There may not be other matters or issues between the parties that might entitle 
Contractor to be paid additionally by Owner or entitle Owner to withhold payment 
to Contractor. 

4. Neither Engineer’s review of Contractor’s Work for the purposes of recommending 
payments nor Engineer’s recommendation of any payment, including final payment, will 
impose responsibility on Engineer: 

a. To supervise, direct, or control the Work, or 

b. For the means, methods, techniques, sequences, or procedures of construction, or 
the safety precautions and programs incident thereto, or 

c. For Contractor’s failure to comply with Laws and Regulations applicable to 
Contractor’s performance of the Work, or 

d. To make any examination to ascertain how or for what purposes Contractor has 
used the money paid on account of the Contract Price, or 
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e. To determine that title to any of the Work, materials, or equipment has passed to 
Owner free and clear of any Liens. 

5. Engineer may refuse to recommend the whole or any part of any payment if, in 
Engineer’s opinion, it would be incorrect to make the representations to Owner stated 
in Paragraph 15.01.C.2. 

6. Engineer will recommend reductions in payment (set-offs) necessary in Engineer’s 
opinion to protect Owner from loss because: 

a. The Work is defective, requiring correction or replacement; 

b. The Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work in accordance with Paragraph 
14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

d. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; or 

e. Engineer has actual knowledge of the occurrence of any of the events that would 
constitute a default by Contractor and therefore justify termination for cause under 
the Contract Documents. 

f. There are other items entitling Owner to a set off against the amount 
recommended pursuant to the terms of the Contract Documents.  

D. Payment Becomes Due: 

1. Thirty (30) days after presentation of the Application for Payment to Owner with 
Engineer’s recommendation, the amount recommended (subject to any Owner set-offs) 
will become due, and when due will be paid by Owner to Contractor. 

E. Reductions in Payment by Owner: 

1. In addition to any reductions in payment (set-offs) recommended by Engineer, Owner 
is entitled to impose a set-off against payment based on any of the following: 

a. Claims have been made against Owner on account of Contractor’s conduct in the 
performance or furnishing of the Work, or Owner has incurred costs, losses, or 
damages on account of Contractor’s conduct in the performance or furnishing of 
the Work, including but not limited to claims, costs, losses, or damages from 
workplace injuries, adjacent property damage, non-compliance with Laws and 
Regulations, and patent infringement; 

b. Fines or penalties that are assessed against the Owner that are the responsibility 
of the Contractor, its Subcontractors or Suppliers, including but not limited to, civil 
wage and penalty assessments by the California Department of Industrial 
Relations; 

c. Contractor has failed to take reasonable and customary measures to avoid damage, 
delay, disruption, and interference with other work at or adjacent to the Site; 

d. Contractor has failed to provide and maintain required bonds or insurance; 

e. Owner has been required to remove or remediate a Hazardous Environmental 
Condition for which Contractor is responsible; 
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f. Owner has incurred extra charges or engineering costs related to submittal 
reviews, evaluations of proposed substitutes, tests and inspections, or return visits 
to manufacturing or assembly facilities; 

g. The Work is defective, requiring correction or replacement; 

h. Owner has been required to correct defective Work in accordance with Paragraph 
14.07, or has accepted defective Work pursuant to Paragraph 14.04; 

i. The Contract Price has been reduced by Change Orders; 

j. An event that would constitute a default by Contractor and therefore justify a 
termination for cause has occurred; 

k. Liquidated damages have accrued as a result of Contractor’s failure to achieve 
Milestones, Substantial Completion, or final completion of the Work; 

l. Liens have been filed in connection with the Work, except where Contractor has 
delivered a specific bond satisfactory to Owner to secure the satisfaction and 
discharge of such Liens; 

m. There are other items entitling Owner to a set off against the amount 
recommended pursuant to the terms of the Contract Documents. 

2. If Owner imposes any set-off against payment, whether based on its own knowledge or 
on the written recommendations of Engineer, Owner will give Contractor immediate 
written notice (with a copy to Engineer) stating the reasons for such action and the 
specific amount of the reduction, and promptly pay Contractor any amount remaining 
after deduction of the amount so withheld. Owner shall promptly pay Contractor the 
amount so withheld, or any adjustment thereto agreed to by Owner and Contractor, if 
Contractor remedies the reasons for such action. The reduction imposed shall be 
binding on Contractor unless it duly submits a Change Proposal contesting the 
reduction. 

3. Upon a subsequent determination that Owner’s refusal of payment was not justified, 
the amount wrongfully withheld shall be treated as an amount due as determined by 
Paragraph 15.01.C.1 and subject to interest as provided in the Agreement. 

15.02 Contractor’s Warranty of Title 

A. Contractor warrants and guarantees that title to all Work, materials, and equipment 
furnished under the Contract will pass to Owner free and clear of:  (1) all Liens and other title 
defects, and (2) all patent, licensing, copyright, or royalty obligations, no later than seven 
days after the time of payment by Owner. 

15.03 Substantial Completion 

A. When Contractor considers the entire Work ready for its intended use, Contractor shall notify 
Owner and Engineer in writing that the entire Work is substantially complete and request 
that Engineer issue a certificate of Substantial Completion. Contractor shall at the same time 
submit to Owner and Engineer an initial draft of punch list items to be completed or 
corrected before final payment. 

B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make an 
inspection of the Work to determine the status of completion.  If Engineer does not consider 
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the Work substantially complete, Engineer will notify Contractor in writing giving the reasons 
therefor. 

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a 
preliminary certificate of Substantial Completion which shall fix the date of Substantial 
Completion. Engineer shall attach to the certificate a punch list of items to be completed or 
corrected before final payment.  Owner shall have seven (7) days after receipt of the 
preliminary certificate during which to make written objection to Engineer as to any 
provisions of the certificate or attached punch list. If, after considering the objections to the 
provisions of the preliminary certificate, Engineer concludes that the Work is not 
substantially complete, Engineer will, within fourteen (14) days after submission of the 
preliminary certificate to Owner, notify Contractor in writing that the Work is not 
substantially complete, stating the reasons therefor. If Owner does not object to the 
provisions of the certificate, or if despite consideration of Owner’s objections Engineer 
concludes that the Work is substantially complete, then Engineer will, within said fourteen 
(14) days, execute and deliver to Owner and Contractor a final certificate of Substantial 
Completion (with a revised punch list of items to be completed or corrected) reflecting such 
changes from the preliminary certificate as Engineer believes justified after consideration of 
any objections from Owner. 

D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner and 
Contractor will confer regarding Owner’s use or occupancy of the Work following Substantial 
Completion, review the builder’s risk insurance policy with respect to the end of the builder’s 
risk coverage, and confirm the transition to coverage of the Work under a permanent 
property insurance policy held by Owner.  Unless Owner and Contractor agree otherwise in 
writing, Owner shall bear responsibility for security, operation, protection of the Work, 
property insurance, maintenance, heat, and utilities upon Owner’s use or occupancy of the 
Work. 

E. After Substantial Completion the Contractor shall promptly begin work on the punch list of 
items to be completed or corrected prior to final payment. In appropriate cases Contractor 
may submit monthly Applications for Payment for completed punch list items, following the 
progress payment procedures set forth above. 

F. Owner shall have the right to exclude Contractor from the Site after the date of Substantial 
Completion subject to allowing Contractor reasonable access to remove its property and 
complete or correct items on the punch list. 

15.04 Partial Use or Occupancy 

A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially 
completed part of the Work which has specifically been identified in the Contract 
Documents, or which Owner, Engineer, and Contractor agree constitutes a separately 
functioning and usable part of the Work that can be used by Owner for its intended purpose 
without significant interference with Contractor’s performance of the remainder of the 
Work, subject to the following conditions: 

1. At any time Owner may request in writing that Contractor permit Owner to use or 
occupy any such part of the Work that Owner believes to be substantially complete. If 
and when Contractor agrees that such part of the Work is substantially complete, 
Contractor, Owner, and Engineer will follow the procedures of Paragraph 15.03.A 
through E for that part of the Work. 
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2. At any time Contractor may notify Owner and Engineer in writing that Contractor 
considers any such part of the Work substantially complete and request Engineer to 
issue a certificate of Substantial Completion for that part of the Work. 

3. Within a reasonable time after either such request, Owner, Contractor, and Engineer 
shall make an inspection of that part of the Work to determine its status of completion. 
If Engineer does not consider that part of the Work to be substantially complete, 
Engineer will notify Owner and Contractor in writing giving the reasons therefor. If 
Engineer considers that part of the Work to be substantially complete, the provisions of 
Paragraph 15.03 will apply with respect to certification of Substantial Completion of that 
part of the Work and the division of responsibility in respect thereof and access thereto. 

4. No use or occupancy or separate operation of part of the Work may occur prior to 
compliance with the requirements of Paragraph 6.05 regarding builder’s risk or other 
property insurance. 

15.05 Final Inspection 

A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is 
complete, Engineer will promptly make a final inspection with Owner and Contractor and will 
notify Contractor in writing of all particulars in which this inspection reveals that the Work, 
or agreed portion thereof, is incomplete or defective. Contractor shall immediately take such 
measures as are necessary to complete such Work or remedy such deficiencies. 

15.06 Final Payment 

A. Application for Payment: 

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections 
identified during the final inspection and has delivered, in accordance with the Contract 
Documents, all maintenance and operating instructions, schedules, guarantees, bonds, 
certificates or other evidence of insurance, certificates of inspection, annotated record 
documents (as provided in Paragraph 7.11), and other documents, Contractor may 
make application for final payment. 

2. The final Application for Payment shall be accompanied (except as previously delivered) 
by: 

a. All documentation called for in the Contract Documents; 

b. Consent of the surety, if any, to final payment; 

c. Satisfactory evidence that all title issues have been resolved such that title to all 
Work, materials, and equipment has passed to Owner free and clear of any Liens 
or other title defects, or will so pass upon final payment. 

d. A list of all disputes that Contractor believes are unsettled; and 

e. Complete and legally effective releases and/or waivers (satisfactory to Owner) of 
all Lien rights arising out of the Work, and of Liens, if any, filed in connection with 
the Work. 

f.  If any Subcontractor or Supplier fails to furnish such releases and/or waivers, 
Contractor may furnish a bond or other collateral satisfactory to Owner to 
indemnify Owner, or Owner at its option may issue joint checks payable to 
Contractor and specified Subcontractors and Suppliers. 
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B. Engineer’s Review of Application and Acceptance: 

1. If, on the basis of Engineer’s observation of the Work during construction and final 
inspection, and Engineer’s review of the final Application for Payment and 
accompanying documentation as required by the Contract Documents, Engineer is 
satisfied that the Work has been completed and Contractor’s other obligations under 
the Contract have been fulfilled, Engineer will, within seven (7) days after receipt of the 
final Application for Payment, indicate in writing Engineer’s recommendation of final 
payment and present the Application for Payment to Owner for payment. Such 
recommendation shall account for any set-offs against payment that are necessary in 
Engineer’s opinion to protect Owner from loss for the reasons stated above with respect 
to progress payments. At the same time Engineer will also give written notice to Owner 
and Contractor that the Work is acceptable, subject to the provisions of Paragraph 
15.07. Otherwise, Engineer will return the Application for Payment to Contractor, 
indicating in writing the reasons for refusing to recommend final payment, in which case 
Contractor shall make the necessary corrections and resubmit the Application for 
Payment. 

C. Completion of Work:   The Work is complete (subject to surviving obligations) when it is ready 
for final payment as established by the Engineer’s written recommendation of final payment. 

D. Payment Becomes Due:   Thirty (30) days after the presentation to Owner of the final 
Application for Payment and accompanying documentation, the amount recommended by 
Engineer (less any further sum Owner is entitled to set off against Engineer’s 
recommendation, including but not limited to set-offs for liquidated damages and set-offs 
allowed under the provisions above with respect to progress payments) will become due and 
shall be paid by Owner to Contractor. 

15.07 Waiver of Claims 

A. The making of final payment will not constitute a waiver by Owner of claims or rights against 
Contractor.  Owner expressly reserves claims and rights arising from unsettled Liens, from 
defective Work appearing after final inspection pursuant to Paragraph 15.05, from 
Contractor’s failure to comply with the Contract Documents, from any reduction in payment 
in Paragraph 15.05(E), or the terms of any special guarantees specified therein, from 
outstanding Claims by Owner, or from Contractor’s prior and continuing obligations under 
the Contract Documents. 

B. The acceptance of final payment by Contractor will constitute a waiver by Contractor of all 
claims and rights against Owner other than those pending matters that have been duly 
submitted or appealed under the provisions of Article 17. 

15.08 Correction Period 

A. If within one (1) year after the date of Substantial Completion (or such longer period of time 
as may be prescribed by the terms of any applicable special guarantee required by the 
Contract Documents, or by any specific provision of the Contract Documents), any Work is 
found to be defective, or if the repair of any damages to the Site, adjacent areas that 
Contractor has arranged to use through construction easements or otherwise, and other 
adjacent areas used by Contractor as permitted by Laws and Regulations, is found to be 
defective, then Contractor shall promptly, without cost to Owner and in accordance with 
Owner’s written instructions: 
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1. Correct the defective repairs to the Site or such other adjacent areas; 

2. Correct such defective Work; 

3. If the defective Work has been rejected by Owner, remove it from the Project and 
replace it with Work that is not defective, and 

4. Satisfactorily correct or repair or remove and replace any damage to other Work, to the 
work of others, or to other land or areas resulting therefrom. 

B. If Contractor does not promptly comply with the terms of Owner’s written instructions, or in 
an emergency where delay would cause serious risk of loss or damage, Owner may have the 
defective Work corrected or repaired or may have the rejected Work removed and replaced. 
Contractor shall pay all claims, costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of or relating to such correction or 
repair or such removal and replacement (including but not limited to all costs of repair or 
replacement of work of others). 

C. In special circumstances where a particular item of equipment is placed in continuous service 
before Substantial Completion of all the Work, the correction period for that item may start 
to run from an earlier date if so provided in the Specifications. 

D. Where defective Work (and damage to other Work resulting therefrom) has been corrected 
or removed and replaced under this paragraph, the correction period hereunder with respect 
to such Work will be extended for an additional period of one (1) year after such correction 
or removal and replacement has been satisfactorily completed. 

E. Contractor’s obligations under this paragraph are in addition to all other obligations and 
warranties.  The provisions of this paragraph shall not be construed as a substitute for, or a 
waiver of, the provisions of any applicable statute of limitation or repose. 

ARTICLE 16 – SUSPENSION OF WORK AND TERMINATION 

16.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Work or any portion thereof for a 
period of not more than ninety (90) consecutive days by written notice to Contractor and 
Engineer. Such notice will fix the date on which Work will be resumed. Contractor shall 
resume the Work on the date so fixed. Contractor shall be entitled to an adjustment in the 
Contract Price or an extension of the Contract Times, or both, directly attributable to any 
such suspension. Any Change Proposal seeking such adjustments shall be submitted no later 
than fifteen (15) days after the date fixed for resumption of Work. 

16.02 Owner May Terminate for Cause 

A. The occurrence of any one or more of the following events will constitute a default by 
Contractor and justify termination for cause: 

1. Contractor’s persistent failure to perform the Work in accordance with the Contract 
Documents (including, but not limited to, failure to supply sufficient skilled workers or 
suitable materials or equipment or failure to adhere to the Progress Schedule); 

2. Failure of Contractor to perform or otherwise to comply with a material term of the 
Contract Documents; 
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3. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction; or 

4. Contractor’s repeated disregard of the authority of Owner or Engineer. 

B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving 
Contractor (and any surety) ten (10) days written notice that Owner is considering a 
declaration that Contractor is in default and termination of the contract, Owner may proceed 
to: 

1. Declare Contractor to be in default, and give Contractor (and any surety) notice that the 
Contract is terminated; and 

2. Enforce the rights available to Owner under any applicable performance bond. 

C. Subject to the terms and operation of any applicable performance bond, if Owner has 
terminated the Contract for cause, Owner may exclude Contractor from the Site, take 
possession of the Work, incorporate in the Work all materials and equipment stored at the 
Site or for which Owner has paid Contractor but which are stored elsewhere, and complete 
the Work as Owner may deem expedient. 

D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if 
Contractor within seven (7) days of receipt of notice of intent to terminate begins to correct 
its failure to perform and proceeds diligently to cure such failure. 

E. If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be entitled to 
receive any further payment until the Work is completed. If the unpaid balance of the 
Contract Price exceeds the cost to complete the Work, including all related claims, costs, 
losses, and damages (including but not limited to all fees and charges of engineers, architects, 
attorneys, and other professionals) sustained by Owner, such excess will be paid to 
Contractor. If the cost to complete the Work including such related claims, costs, losses, and 
damages exceeds such unpaid balance, Contractor shall pay the difference to Owner. Such 
claims, costs, losses, and damages incurred by Owner will be reviewed by Engineer as to their 
reasonableness and, when so approved by Engineer, incorporated in a Change Order. When 
exercising any rights or remedies under this paragraph, Owner shall not be required to obtain 
the lowest price for the Work performed. 

F. Where Contractor’s services have been so terminated by Owner, the termination will not 
affect any rights or remedies of Owner against Contractor then existing or which may 
thereafter accrue, or any rights or remedies of Owner against Contractor or any surety under 
any payment bond or performance bond. Any retention or payment of money due 
Contractor by Owner will not release Contractor from liability. 

G. If and to the extent that Contractor has provided a performance bond under the provisions 
of Paragraph 6.01.A, the provisions of that bond shall govern over any inconsistent provisions 
of Paragraphs 16.02.B and 16.02.D. 

16.03 Owner May Terminate For Convenience 

A. Upon seven (7) days written notice to Contractor and Engineer, Owner may, without cause 
and without prejudice to any other right or remedy of Owner, terminate the Contract for 
convenience.  In such case, Contractor shall be paid for (without duplication of any items): 
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1. Completed and acceptable Work executed in accordance with the Contract Documents 
prior to the effective date of termination, including fair and reasonable sums for 
overhead and profit on such Work; 

2. Expenses sustained prior to the effective date of termination in performing services and 
furnishing labor, materials, or equipment as required by the Contract Documents in 
connection with uncompleted Work, plus fair and reasonable sums for overhead and 
profit on such expenses; and 

3. Other reasonable expenses directly attributable to termination, including costs incurred 
to prepare a termination for convenience cost proposal. 

B. Contractor shall not be paid on account of loss of anticipated overhead, profits, or revenue, 
or other economic loss arising out of or resulting from such termination. 

16.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (1) the Work is suspended for more than ninety (90) 
consecutive days by Owner or under an order of court or other public authority, or (2) 
Engineer fails to act on any Application for Payment within thirty (30) days after it is 
submitted, or (3) Owner fails for thirty (30) days to pay Contractor any sum finally determined 
to be due, then Contractor may, upon seven (7) days written notice to Owner and Engineer, 
and provided Owner or Engineer do not remedy such suspension or failure within that time, 
terminate the contract and recover from Owner payment on the same terms as provided in 
Paragraph 16.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if 
Engineer has failed to act on an Application for Payment within thirty (30) days after it is 
submitted, or Owner has failed for thirty (30) days to pay Contractor any sum finally 
determined to be due, Contractor may, seven (7) days after written notice to Owner and 
Engineer, stop the Work until payment is made of all such amounts due Contractor, including 
interest thereon. The provisions of this paragraph are not intended to preclude Contractor 
from submitting a Change Proposal for an adjustment in Contract Price or Contract Times or 
otherwise for expenses or damage directly attributable to Contractor’s stopping the Work as 
permitted by this paragraph. 

ARTICLE 17 – FINAL RESOLUTION OF DISPUTES 

17.01 Methods and Procedures 

A. Disputes Subject to Final Resolution:  The following disputed matters are subject to final 
resolution under the provisions of this Article: 

1. A timely appeal of an approval in part and denial in part of a Claim, or of a denial in full; 
and; 

2. Disputes between Owner and Contractor concerning the Work or obligations under the 
Contract Documents, and arising after Final Payment has been made. 

B. Binding Arbitration:  If the voluntary mediation does not resolve the dispute, then the dispute 
shall be resolved by binding arbitration before a retired Judge of the Superior Court or a 
retired federal court judge or magistrate, in accordance with the provisions of California Code 
of Civil Procedure (CCP) Sections 1280 et. seq. The Award of the arbitrator shall be entitled 
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to be confirmed by the Superior Court, and if so confirmed, entered as a judgment pursuant 
to the provisions of CCP 1285 et. seq.  

C. Multiparty Proceeding: The parties agree that all parties necessary to resolve a claim shall be 
parties to the same dispute resolution proceeding. The Contractor shall provide provisions in 
its contracts with all of its subcontractors that the dispute resolution procedures of the 
Contract are binding upon all subcontractors (as well as any lower-tier subcontractors) to 
insure consolidation of such dispute resolution proceedings. 

D. Cost of Dispute Resolution: The prevailing party in any dispute arising out of or relating to this 
Agreement or its breach that is resolved by binding arbitration, and any court proceedings 
related to the confirmation of the award, shall be entitled to recover from the other party 
reasonable attorney’s fees, costs and expenses incurred by the prevailing party in connection 
with such dispute resolution process. 

ARTICLE 18 – MISCELLANEOUS 

18.01 Giving Notice 

A. Whenever any provision of the Contract Documents requires the giving of written notice, it 
will be deemed to have been validly given if: 

1. Delivered in person, by a commercial courier service or otherwise, to the individual or 
to a member of the firm or to an officer of the corporation for which it is intended; or 

2. Delivered at or sent by registered or certified mail, postage prepaid, to the last business 
address known to the sender of the notice. 

18.02 Computation of Times 

A. When any period of time is referred to in the Contract by days, it will be computed to exclude 
the first and include the last day of such period.  If the last day of any such period falls on a 
Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, 
such day will be omitted from the computation. 

18.03 Cumulative Remedies 

A. The duties and obligations imposed by these General Conditions and the rights and remedies 
available hereunder to the parties hereto are in addition to, and are not to be construed in 
any way as a limitation of, any rights and remedies available to any or all of them which are 
otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or 
by other provisions of the Contract. The provisions of this paragraph will be as effective as if 
repeated specifically in the Contract Documents in connection with each particular duty, 
obligation, right, and remedy to which they apply. 

18.04 Limitation of Damages 

A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, 
and other matters at issue, neither Owner nor Engineer, nor any of their officers, directors, 
members, partners, employees, agents, consultants, or subcontractors, shall be liable to 
Contractor for any claims, costs, losses, or damages sustained by Contractor on or in 
connection with any other project or anticipated project. 
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18.05 No Waiver 

A. A party’s non-enforcement of any provision shall not constitute a waiver of that provision, 
nor shall it affect the enforceability of that provision or of the remainder of this Contract. 

18.06 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, or 
given in accordance with the Contract, as well as all continuing obligations indicated in the 
Contract, will survive final payment, completion, and acceptance of the Work or termination 
or completion of the Contract or termination of the services of Contractor. 

18.07 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. 

18.08 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute parts 
of these General Conditions. 

++END OF GENERAL CONDITIONS++ 
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ARTICLE 1 – DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

SC-1.01.A Add the following terms to Section 1.01.A: 

1. City – The City of Montebello 

ARTICLE 3 – AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 

5.03 Subsurface and Physical Conditions Site Conditions 

SC-5.03.A Add the following new paragraphs immediately after Paragraph 5.03.B: 

C. The following relevant reports known site conditions at or adjacent to the Site are 
known to Owner: 

None. 

5.06 Hazardous Environmental Conditions at Site 

SC-5.06.A Add the following subparagraphs immediately following 5.06.A.2: 

3. The following reports regarding Environmental Conditions at or adjacent to the Site 
are known to Owner: 

None. 

 

++END OF SECTION++ 
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SECTION 01 10 00 

SUMMARY 
 

PART 1  - GENERAL 

1.1 DESCRIPTION 

A. The Work to be performed under this Contract shall consist of furnishing all materials, 
equipment, tools, supplies, and manufactured articles and furnishing all labor, 
transportation, and services, including fuel, power, water, and essential 
communications, and performing all work, or other operations required for the 
fulfillment of the Contract in strict accordance with the Contract Documents.  The Work 
shall be complete, and all work, materials, and services not expressly indicated or called 
for in the Contract Documents which may be necessary for the complete and proper 
construction of the Work in good faith shall be provided by the Contractor as though 
originally so indicated, at no increase in cost to the Owner. The price for work specified 
in this section shall be indicated on the Bid Form. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of this Contract comprises the installation of a Deep Nested Groundwater 
Monitoring Well. 

B. The Contractor shall furnish and install a traffic rated well box at the location. 

C. The drilling site is tentatively planned for Grant Rae Park (or nearby) at 600 Rea Drive, 
Montebello, California. 

1.3 TIME FOR COMPLETION 

A. The Contractor shall adhere to the time of completion as stated in the Contract 
Documents. Upon receipt of a Notice-to-Proceed the Contractor may begin preparing 
submittals and providing them to the Owner for review followed by procurement of 
materials. The Contractor is not allowed to mobilize to the site until after receiving 
Notice-to-Proceed. 

1.4 WORK BY OTHERS 

A. The Contractor’s attention is directed to the fact that work may be conducted at the site 
by other contractors during the performance of the Work under this Contract. The 
Contractor shall conduct its operations so as to cause a minimum of interference with 
the Work of such other contractors and shall cooperate fully with such contractors to 
provide continued safe access to their respective portions of the site, as required to 
perform work under their respective contracts.  The Contractor shall cooperate fully 
with all utility forces of the Owner and City or other public or private agencies engaged 
in the relocation, altering, or otherwise rearranging of any facilities which interfere with 
the progress of the Work, and shall schedule the Work so as to minimize interference 
with said relocation, altering, or other rearranging of facilities. 
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1.5 WORK HOURS 

A. Work hours within the City will be identified in the location specific Encroachment 
Permit, including mobilization, cleanup and de-mobilization activities provided the 
Contractor (and its subcontractors) conform to City requirements regarding noise and 
lighting. Contractor understands and agrees that City, in its sole discretion, will 
determine the applicability of its noise and lighting requirements and that the City’s 
decision on such matters will be final. Owner shall have no liability to Contractor should 
City decline to allow Contractor to work 24 hours per day and/or seven days per week. 
Owner shall have no liability to Contractor for overtime or any increased costs or 
expenses incurred by Contractor resulting from its decision to work 24 hours per day 
and/or seven days per week.  The Contractor shall verify with the City to ensure that the 
City will allow Contractor to work at least 12 hours per day and 7 days per week.   

1.6 CONTRACTOR USE OF SITE 

A. The City will determine if the Contractor can use the site for its construction operations, 
including on-site storage of materials, on-site fabrication facilities, and field office (if 
needed). The Contractor shall be responsible for securing the site(s) to protect their 
property from vandalism and loss and to protect the public from possible injury. A 
designated storage area will be identified prior to the start of the Work. 

B. If the site is not large enough for the Contractor’s operation, the Contractor shall acquire 
at its own expenses, sites of adequate size to facilitate the Contractor’s own operations, 
storing and staging of materials, equipment and personnel. The Contractor shall meet all 
conditions and requirements of the Owner of the property. Expenses related to storage 
yards and staging areas shall be included in the mobilization bid item. 

C. Contractor shall prepare a plan showing the placement of equipment, material storage, 
office trailer, etc. and submit to the Owner for review and approval. 

1.7 PROJECT MEETINGS 

A. Preconstruction Conference: 

1. A preconstruction conference will be scheduled 14 calendar days or more after 
the Notice to Proceed is issued. Prior to the commencement of Work at the site, 
a pre-construction conference will be held at a mutually agreed time and place 
which shall be attended by the Contractor’s Project Manager, its 
Superintendent, and its subcontractors as the Contractor deems appropriate. 
Other attendees will be: 
a. Representatives of the Owner (Water Replenishment District of 

Southern California). 
b. Permit representatives as appropriate. 
c. Others as requested by Contractor, Owner, or Engineer. 

 
2. The Contractor shall bring to the conference the submittals specified in Section 

01 30 00, Administrative Requirements. 
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3. The purpose of the conference is to designate responsible personnel and 
establish a working relationship. Matters requiring coordination will be 
discussed and procedures for handling such matters established. The complete 
agenda will be furnished to the Contractor prior to the meeting date. 
However, the Contractor should be prepared to discuss all of the items listed 
below. 
a. Contractor’s tentative schedules. 
b. Transmittal, review, and distribution of Contractor‘s submittals. 
c. Processing applications for payment. 
d. Maintaining record documents. 
e. Critical work sequencing. 
f. Field decisions and Change Orders. 
g. Use of Project site, office and storage areas, security, housekeeping, and 

Owner’s needs. 
h. Major equipment deliveries and priorities. 
i. Contractor’s assignments for safety and first aid. 

 
4. The Owner or Owner’s Representative shall be responsible for keeping and 

distributing the minutes to all persons in attendance. 
 

5. The Contractor and its subcontractors should plan on the conference taking no 
less than 2 hours. The time will be spent on the items listed in Paragraph 3, and 
reviewing the plans and specifications, in extensive detail, with the Owner. 

B. Progress Meetings: 

1. The Contractor shall schedule and hold regular on-site progress meetings at 
least weekly and at other times as requested by the Owner or as required by 
progress of the Work. The Contractor, the Owner and all subcontractors active 
on the site must attend each meeting. The Contractor may at his discretion 
request attendance by representatives of its Suppliers, manufacturers, and 
other subcontractors. 
 

2. The Owner or its representative shall preside at the meetings and will arrange 
for keeping and distributing the minutes. The purpose of the meetings will be to 
review the progress of the Work, maintain coordination of efforts, discuss 
changes in scheduling, and resolve other problems, which may develop. During 
each meeting, the Contractor is required to present any issues, which may 
impact his work, with a view to resolve these issues expeditiously. 

 

1.8 WORK SEQUENCE 

A. The work sequence, except where otherwise specifically required by the Construction 
Drawings and these Specifications, shall be determined by the Contractor and he shall 
be solely responsible for coordinating all subcontract and prime contract work to 
minimize delays during construction.  Sequencing of aquifer testing shall be determined 
in consultation with the Engineer.  
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B. The location, material and elevations of underground utilities shown on the 
Construction Drawings, if any, were taken from plans and records of the various utilities 
and agencies and are only shown approximate on the drawings. It is the responsibility of 
the Contractor to coordinate with USA Dig Alert to complete the utility notifications as 
required by State law, prior to the beginning of construction. 

1.9 PERMITS 

A. The Contractor shall pay all costs incurred for well construction permits, Stormwater 
Pollution Prevention Plan (SWPPP), encroachment permits and Waste Discharge permit 
requirements in accordance with the General Conditions. Owner will pay all costs 
incurred for permits not included as Contractor permits. 

1.10 WORK SITE MAINTENANCE 

A. The Contractor shall keep the Project area clean daily as acceptable to the Owner in 
accordance with Article 5.02 of the General Conditions. Payment for the cleanup and 
dust control shall be included in the price paid for other items of work. No additional 
payment will be made for Project site maintenance. 

1.11 BEST MANAGEMENT PRACTICES (BMPs) 

A. The Contractor shall implement and maintain such BMPs as are relevant to the Work.  
Appropriate BMPs for construction-related materials, wastes, spills or residues shall be 
implemented to minimize transport from the site to streets, drainage facilities, or 
adjoining properties by wind or runoff. A SWPPP shall be prepared by the Contractor.  
Contractor shall follow the plan, file reports to State Water Resources Control Board and 
be responsible for any fines for violations. 

1.12 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS 

A. The Contractor shall relocate, repair, replace, or reestablish all existing improvements 
within the Project limits which are not designated for which are damaged or removed as 
a result of the Contractor’s operations, or as required by the Plans and Specifications. 

B. Relocations, repairs, replacements, or reestablishments shall be at least equal to the 
existing improvements and shall match such improvements in finish and dimension 
unless otherwise specified.  

C. All costs to the Contractor for protecting, removing, restoring, relocating, repairing, 
replacing, or reestablishing existing improvements shall be included in the bid. 

1.13 PUBLIC CONVENIENCE AND SAFETY 

A. The Contractor shall notify the occupants of all affected properties at least 48 hours 
prior to any temporary obstruction of access. Vehicular access to property line shall be 
maintained, except as required for construction for a reasonable period of time.  No 
overnight closure of any driveway will be allowed. 
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B. At least 7-working days prior to commencing work, the Contractor shall submit its final 
construction schedule to the Owner for approval.  Requests for changes in the schedule 
shall be submitted by the Contractor to the Owner for approval at least 48 hours prior 
to the scheduled operations on the streets affected. 

1.14 CONSTRUCTION SITE FENCING  

A. Construction site fencing shall be provided around all work areas to protect the public 
from any unsafe conditions as further described in section 1.15 below. 

1.15 PROTECTION OF PUBLIC 

A. It is part of the service required of the Contractor to make whatever provisions are 
necessary to protect the public. The Contractor shall use foresight and shall take such 
steps and precautions as his operations warrant to protect the public from danger, loss 
of life, or loss of property which would result from interruption or contamination of 
public water supply, from interruption of other public service, or from the failure of 
partly completed work or partially removed facilities.  Unusual conditions may arise on 
the work which will require that immediate and unusual provisions be made to protect 
the public from danger or loss of damage to life and property due directly or indirectly 
to prosecution of work under this Contract. 

B. Whenever, in the opinion of the Owner, an emergency exists against which the Contractor 
has not taken sufficient precaution for the public safety, protection of utilities and 
protection of adjacent structures or property which may be damaged by the Contractor’s 
operations and when, in the opinion of the Owner, immediate action shall be considered 
necessary in order to protect the public or property due to the Contractor’s operations 
under this Contract, the Owner will order the Contractor to provide a remedy for the 
unsafe condition.  If the Contractor fails to act on the situation within a reasonable time 
period, the Owner may provide suitable protection to said interests by causing such work 
to be done and material to be furnished as, in the opinion of the Owner, may seem 
reasonable and necessary. 

C. The cost and expense of said labor and material, together with the cost and expense of 
such repairs as are deemed necessary, shall be borne by the Contractor.  All expenses 
incurred by the Owner for emergency repairs will be deducted from the progress 
payments and the final payment due to the Contractor.  However, if the Owner does not 
take such remedial measures, the Contractor is not relieved of the full responsibility for 
public safety.  

1.16 SUBSTITUTE AND “OR EQUAL” ITEMS 

A.  Whenever it is indicated in the Drawings or specified in the Specifications that a 
“substitute” or “or equal” item of material or equipment may be furnished or used by 
the Contractor if acceptable to the Owner, application for such acceptance will not be 
considered by the Owner until after the Notice of Award.  The procedure for submission 
of any such application by the Contractor and consideration by the Owner is set forth 
within the Contract Documents. 
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1.17 EROSION AND SEDIMENT CONTROL PLAN 

A. The Contractor shall prepare and submit an erosion and sediment control plan prior to 
commencing any drilling or excavation work.  All erosion and sediment control measures 
shall implement structural and nonstructural best management practices (BMPs) in 
conformance with the guidelines of the California Storm Water BMP handbooks and as 
required in Subsection 7-8.6.2 of the Standard Specifications, “Greenbook”.   

B.  Between October and April, erosion control measures shall be in place at the end of 
each working day. During the remainder of the year they shall be in place at the end of 
the working day whenever the daily rainfall probability exceeds 40%. 

C.  All dirt, sand, mud or debris deposited or spilled upon public streets or public parkways 
during any drilling, hauling, or disposal operations shall be immediately cleaned up by 
the Contractor to the satisfaction of the Owner.  Failure to do so will be cause for the 
Owner to stop all such drilling, hauling, or disposal work until such time as the streets 
are cleaned. 

D.  The Contractor will be required to comply with the requirements for the Clean Water 
Act which is enforced by the RWQCB.  This act prohibits certain discharges to the storm 
water drainage system.  Any discharge, which is not comprised entirely of storm water 
or which contains any pollutant, shall not be discharged to the storm water discharge 
system. 

E.  Only clean potable water can be dumped into the on-site storm drain inlet or nearby 
gutters or drainage swales.  Any work that creates a slurry of asphalt such as saw cutting, 
must be picked up by vacuum and disposed properly. 

1.18 DAYS LOST DUE TO WEATHER CONDITIONS 

A. Lost time that results from adverse weather conditions shall be in accordance with the 
General Conditions. 

1.19 NOISE CONTROL 

A. Operations shall be performed in a manner to minimize noise generation and 
disturbance to persons living or working nearby, and to the general public, while 
meeting local noise abatement ordinances. The Contractor shall comply with the 
requirements of the City.  If needed, the Contractor shall install 20-foot minimum height 
portable noise attenuation panels placed along the boundary of the Contractor’s work 
area. 

In the event of a noise complaint, construction activity shall be halted and ambient noise 
levels at applicable noise receptors shall be recorded (by the Owner) with and without 
construction activity.  Contractor shall provide additional noise control measures that 
may include, but are not limited to: 

• Additional or taller portable acoustic panels between the construction zone and 
sensitive land uses 
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• Additional equipment muffling 

In the event that the Contractor’s noise abatement is not adequate to meet the local noise 
abatement (the most stringent of the noise limits indicated above) during either well 
development or pumping tests, the Owner may cease the Contractor’s operations, until 
appropriate mitigation measures are implemented, and it is shown that the noise 
abatement requirement can be met. 

1.20 TEMPORARY LIGHTING 

A. The Contractor shall provide and maintain temporary lighting for the duration of the 
Project. Temporary lighting shall provide sufficient illumination of the work area to 
ensure safe working conditions but shall not result in fugitive light and/or glare issues 
(City lighting requirement). Lighting at the Project sites shall be directed away from 
residential neighborhoods and glare shall be minimized. The contractor must regularly 
monitor light levels throughout the duration of the Project to ensure compliance. Non-
compliance may result in the City suspending the 24-hour, 7-day per week work 
schedule and the Contractor shall be restricted to 8:30 am to 4:30 pm work hours during 
the remainder of the Project. In such cases, the Contractor is not entitled to any 
additional costs and the Contractor shall be responsible for any additional costs 
resulting from non-compliance with the City’s light requirements.  Lengthening of 
schedule due solely to Contractor’s failure to comply with City lighting requirements will 
be subject to penalties as specified under Division 00 General Conditions.    

PART 2  - PRODUCTS (Not Used) 

PART 3  - EXECUTION (Not Used) 

++END OF SECTION++  
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SECTION 01 20 00 

PRICE AND PAYMENT PROCEDURES 
 

PART 1   – GENERAL 

1.1 DESCRIPTION 

A. Payment for the various items of the Bid Schedule, as further specified herein, shall 
include all compensation to be received by the Contractor for furnishing all tools, 
equipment, supplies, and manufactured articles, and for all labor, operations, and 
incidentals appurtenant to the items of work being described, as necessary to complete 
the various items of the Work all in accordance with the requirements of the Contract 
Documents, including all appurtenances thereto, and including all costs of permits and 
cost of compliance with the regulations of public agencies having jurisdiction, including 
Safety and Health Requirements of the California Division of Industrial Safety and the 
Occupational Safety and Health Administration of the U.S. Department of Labor (OSHA).  
No separate payment will be made for any item that is not specifically set forth in the 
Bid Schedule, and all costs therefore shall be included in the prices named in the Bid 
Schedule for the various appurtenant items of work. The price for work specified in this 
section shall be indicated on the Bid Form. 

1.2 PAYMENT ITEMS 

 BASE BID ITEMS 

A. Bid Item 1:  Work necessary to mobilize, demobilize, set up, move equipment, and clean 
drill sites related to the drilling, construction, and development of a monitoring well as 
described in Sections 33 11 53.01 to 33.11.53.07. 

Work under this item shall include preparatory and clean-up operations including, but not 
limited to, those necessary for the movement of personnel, equipment, materials and 
incidentals to and from the Project site, securing a temporary construction yard, dust 
control, noise control, and maintaining the site in a safe and orderly manner during 
construction. 

This item also includes costs incurred for securing bonds, insurance and financing.  The 
work under this item shall also include final Project close-out and cleanup operations 
including, but not limited to, the work necessary for the removal of equipment, supplies, 
incidentals and debris, cleaning the site of all soils and construction debris, correction of 
minor deficiencies in the Work and for all other work required by the agreement with the 
Owner. 

This item also includes costs to conduct utility clearance discussed further in Sections 33 
11 53.01. 

B. Bid Item 2:  Work necessary to obtain City required encroachment licenses and permits 
as described in Section 00 72 00 and Section 00 73 00.  All fees shall be paid for by the 
Contractor. 
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C. Bid Item 3:  If needed, construct temporary sound barrier consisting of acoustic barrier 
walls fully encircling drill rig and other sources of high decibel engine or mechanical 
noise as described in Section 33 11 53.01. 

D. Bid Item 4:  Install temporary surface casing, advance the specified diameter borehole 
to the depth indicated, collect drill cuttings samples every five feet and provide to 
Engineer for logging; and condition borehole until down-hole geophysical log can be 
conducted, as described in Section 33 11 53. 02. 

E. Bid Item 5:  Upon completing the pilot borehole, conduct a suite of geophysical logging 
as described in Section 33 11 53.03.  Following geophysical logging, a determination will 
be made as to the final well construction as described in Section 33 11 53.04 and 
Section 33 11 53.05. 

F. Bid Item 6:  If needed, abandon the bottom of the borehole as described in Section 33 
11 53.06. 

G. Bid Item 7:  Advance the specified diameter borehole to depth described in Section 33 
11 53.02. 

H. Bid Item 8:  Upon completing the pilot borehole and reaming (as needed) each borehole 
to its final diameter, conduct a caliper survey of the borehole as described in Section 33 
11 53.03. 

I. Bid Item 9 and Bid Item 10:  Approximate well casing and screen length configurations 
and locations are provided for typical well construction (Drawing A).  Recommend final 
casing lengths, based on results of the sampling and testing of pilot borehole.  Install, 
support, and anchor well casing in such a way as to hold them in place during the 
placement of gravel and annular grout seal, during development, and when well is 
completed as described in Section 33 11 53.04. 

J. Bid Item 11:  Propose size and gradation of gravel pack with high uniformity; subject to 
approval, based on sieve analyses from cuttings collected while drilling and as described 
in Section 33 11 53.05. 

K. Bid Item 12:  Following installation of the well casing/screen and gravel pack material, 
install annular seal as described in Section 33 11 53.06. 

L. Bid Item 13:  Set traffic-rated well box in a concrete base, flush with the ground surface 
as described in Section 33 11 53.06.  For costing purposes, assume the well box will be 
Model 10524X36X30WT manufactured by PEMCO. 

M. Bid Item 14:  Forty-Eight (48) hours following placement of grout seal, commence well 
development by swabbing, bailing sediment, and pumping well screen interval as 
described in Section 33 11 53.07. 

N. Bid Item 15:  Provide site security including, but not limited to, fencing and afterhours 
guards at the Site. 
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O. Bid Item 16:  Replace or repair any facility that has been damaged during the 
construction work and restore the site as nearly as possible to its original condition as 
described in Section 33 11 53.01. 

P. Bid Item 17:  If needed, abandon pilot borehole as described in Section 33 11 53.06. 

Q. Bid Item 18a:  Properly contain and dispose of drilling mud at an appropriately licensed 
waste facility as described in Section 33 11 53.02. 

R. Bid Item 18b:  Properly contain and dispose of soil cuttings at an appropriately licensed 
waste facility as described in Section 33 11 53.02. 

S. Bid Item 18c:  Properly contain and dispose well development water at an appropriately 
licensed waste facility as described in Section 33 11 53.07. 

PART 2  - PRODUCTS (Not Used) 
PART 3  - EXECUTION (Not Used) 

 ++END OF SECTION+ 
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SECTION 01 30 00 

ADMINISTRATIVE REQUIREMENTS 

PART 1  GENERAL 

 

1.1 DESCRIPTION 

A. Wherever submittals are required hereunder, all such submittals by the Contractor shall 
be submitted to the Engineer. 

B. Within 14 days after the date of commencement as stated in the Notice-to-Proceed, the 
Contractor shall submit the following items to the Engineer for review: 

1. A Preliminary Construction Schedule indicating the starting and completion 
dates of the various stages of the work. 

2. A list of all permits and licenses the Contractor shall obtain indicating the agency 
required to grant the permit and the expected date of submittal for the permit 
and required date for receipt of the permit. 

 

1.2 CONTRACTOR'S SCHEDULE 

A. Time of Submittals:  Within 14 days of the commencement date stated in the Notice-to-
Proceed, the Contractor shall submit for acceptance by the Engineer, a preliminary 
construction schedule for the work, showing its general plan for orderly completion of 
the work.  The construction schedule produced and submitted shall indicate a Project 
completion date on or before the contract completion date.  The Engineer, within 14 
days after receipt of the preliminary construction schedule, shall meet with a 
representative of the Contractor to review the preliminary plan construction schedule. 

B. Within 7 days after the conclusion of the Engineer's review period, the Contractor shall 
revise the preliminary construction schedule a required and resubmit to the Engineer.  
The revised construction schedule shall be revised and/or accepted or rejected by the 
Engineer within 14 calendar days after receipt.  The schedule, when accepted by the 
Engineer, shall constitute the Initial Construction Schedule until later revised schedules 
are submitted due to delays beyond the control and without the fault or negligence of 
the Contractor. 

C. Acceptance:  When the Initial Construction Schedule has been accepted, the Contractor 
shall submit an electronic copy to the Engineer. 

D. Additional Construction Schedules:  The Contractor, if requested by the Engineer, shall 
provide a Revised Construction Schedule if, at any time, the Engineer considers the 
completion date to be in jeopardy because of any portion of the work falling behind 
schedule.  The Revised Construction Schedule shall show how the Contractor intends to 
accomplish the work to meet the completion date.  The form and method employed by 
the Contractor shall be the same as for the Initial Construction Schedule. 
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E. Construction Schedule Revisions: The Contractor shall modify any portions of the 
construction schedule that becomes infeasible because of portions of the work falling 
behind schedule, or for any other valid reason.  Any portion of the work that cannot be 
completed by its originally-scheduled completion date shall be deemed to be behind 
schedule. 

1.3 OWNER'S MANUAL 

A. The Contractor shall submit all Project related documents in an organized manner in the 
Owner's Manual.  The anticipated items including, but may not be limited to the 
following: 

1. Any permits obtained by the Contractor. 
2. All field forms generated by the Contractor. 
3. As-Built well construction details and final well completion reports submitted to 

the Department of Water Resources by the Contractor. 
4. Geophysical Logs. 
5. And any other Project related records generated by the Contractor. 

PART 2  - PRODUCTS - Not Used 

PART 3  - EXECUTION - Not Used 

++END OF SECTION++ 
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SECTION 01 51 00 

TEMPORARY UTILITIES 

PART 1  - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Types:  The type of utility services required for general temporary use at the Project site includes 
the following: 

1. Water service (potable for certain uses) 
2. Electric power service 
3. Telephone service 

 
B. The price for work specified in this section shall be indicated on the Bid Form. 

1.2 JOB CONDITIONS 

A. Scheduled Uses: The Contractor shall, in conjunction with establishment of job progress 
schedule, establish a schedule for implementation and termination of service for each 
temporary utility or facility; at earliest feasible time, and when acceptable to Owner change 
over from use of temporary utility service to permanent service. 

PART 2  - PRODUCTS 

2.1 MATERIALS 

A. The Contractor shall provide either new or used materials and equipment, which are in 
substantially undamaged condition and without significant deterioration and which are 
recognized in the construction industry, by compliance with appropriate standards, as being 
suitable for intended use in each case.  Where a portion of temporary utility is provided for 
Contractor by utility company, the Contractor shall provide remainder with matching and 
compatible materials and equipment and comply with recommendations of utility company. 

PART 3  - EXECUTION 

3.1 INSTALLATION OF TEMPORARY UTILITY SERVICES 

A. General: Wherever feasible, the Contractor shall engage the utility company to install temporary 
service to the Project, or as a minimum, to make connection to existing utility service; locate 
services where they will not interfere with total Project construction work, including installation 
of permanent utility services; and maintain temporary services as installed for required period 
of use; and relocate, modify or extend as necessary from time to time during that period as 
required to accommodate total Project construction work. 

B. Approval of Electrical Connections: All temporary connections for electricity shall be subject to 
approval of the Owner and coordinated with the Engineer and shall be removed in like manner 
at the Contractor's expense prior to final acceptance of the work. 
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C. Separation of Circuits: Unless otherwise permitted by the Owner, circuits separate from lighting 
circuits shall be used for all power purposes. 

D. Construction Wiring: All wiring for temporary electric light and power shall be properly installed 
and maintained and shall be securely fastened in place.  All electrical facilities shall conform to 
the requirements of Title 8, Industrial Relations, Subchapter 5, Electrical Safety Orders, 
California Administrative Code; and Subpart K of the OSHA Safety and Health Standards for 
Construction. 

3.2 POWER DISTRIBUTION SYSTEM 

A. Power:  The Contractor shall provide all power (assumed via generator) needed to conduct 
work. 

3.3 INSTALLATION OF LIGHTING 

A. Construction Lighting:  All work conducted at night or under conditions of deficient daylight shall 
be suitably lighted to insure proper work and to afford adequate facilities for inspection and 
safe working conditions. 

3.4 WATER SUPPLY 

A. The Contractor is responsible for providing all potable water required for the Project and must 
be obtained from the City. 

B. The Contractor shall pay the fee for water meter and all other charges for water use. 

C. Water Connections: The Contractor shall not make connection to, or draw water from, any fire 
hydrant or pipeline without first obtaining permission of the authority having jurisdiction over 
the use of said fire hydrant or pipeline and from the agency owning the affected water system.  
Contractor shall install an approved backflow prevention device with construction meter. For 
each such connection made, the Contractor shall first attach to the fire hydrant or pipeline a 
valve and a meter, if required by the said authority, of a size and type acceptable to said 
authority and agency.  The Contractor shall pay all permit and water charges. 

3.5 SANITARY FACILITIES 

A. Toilet Facilities:  Toilet facilities for the Contractor employees should be provided and maintained 
by the Contractor.  

3.6 OPERATIONS AND TERMINATIONS 

A. Inspections:  Prior to placing temporary utility services into use, the Contractor shall inspect and 
test each service and arrange for governing authorities' required inspection and tests and obtain 
required certifications and permits for use thereof. 

B. Protection:  The Contractor shall maintain distinct markers for underground lines and protect 
from damage during excavating operations. 

C. Termination and Removal:  When need for a temporary utility service or a substantial portion 
thereof has ended, or when its service has been replaced by use of permanent services, or not 
later than time of substantial completion, the Contractor shall promptly remove installation 
unless requested by Engineer to retain it for a longer period.  The Contractor shall complete and 
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restore W work which may have been delayed or affected by installation and use of temporary 
utility, including repairs to construction and grades and restoration and cleaning of exposed 
surfaces. 

D. Removal of Water Connections:  Before final acceptance of the work on the Project, all 
temporary connections and piping installed by the Contractor shall be entirely removed, and all 
affected improvements shall be restored to their original condition, or better, to the satisfaction 
of the Engineer and to the agency owning the affected utility. 

 ++END OF SECTION+ 
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SECTION 01 57 19 

TEMPORARY ENVIRONMENTAL CONTROLS 
 

PART 1  - GENERAL 

1.1 DUST ABATEMENT 

A. The Contractor shall furnish all labor, equipment, and means required and shall carry out 
effective measures wherever and as often as necessary to prevent its operation from producing 
dust in amounts damaging to property, cultivated vegetation, or domestic animals, or causing a 
nuisance to persons living in or occupying buildings in the vicinity.  The Contractor shall be 
responsible for any damage resulting from any dust originating from its operations.  The dust 
abatement measures shall be continued until the Contractor is relieved of further responsibility 
by the Engineer. 

B. The price for work specified in this section shall be indicated on the Bid Form. 

1.2 RUBBISH CONTROL 

A. During the progress of the work, the Contractor shall keep the site of the work and other areas 
used by it in a neat and clean condition, and free from any accumulation of rubbish.  The 
Contractor shall dispose of all rubbish and waste materials of any nature occurring at the work 
site and shall establish regular intervals of collection and disposal of such materials and waste.  
The Contractor shall also keep its haul roads free from dirt, rubbish, and unnecessary 
obstructions resulting from its operations.  Disposal of all rubbish and surplus materials shall be 
off the site of construction in accordance with local codes and ordinances governing locations 
and methods of disposal, and in conformance with all applicable safety laws, and to the 
particular requirements of Part 1926 of the OSHA Safety and Health Standards for Construction. 

1.3 SANITATION 

A. Sanitary and Other Organic Wastes:  The Contractor shall establish a regular daily collection of all 
sanitary and organic wastes.  All wastes and refuse from sanitary facilities provided by the 
Contractor or organic material wastes from any other source related to the Contractor 's 
operations shall be disposed of away from the site in a manner satisfactory to the Engineer and 
in accordance with all laws and regulations pertaining thereto. 

1.4 CHEMICALS 

A. All chemicals used during Project construction or furnished for Project operation, whether 
defoliant, soil sterilant, herbicide, pesticide, disinfectant, polymer, reactant or of other 
classification, shall show approval of either the U.S. Environmental Protection Agency or the U.S. 
Department of Agriculture.  Use of all such chemicals and disposal of residues shall be in strict 
accordance with the printed instructions of the manufacturer. 

B. Contractor shall maintain a copy of Safety Data Sheets (SDSs) formally known as MSDS sheets for 
all hazardous chemical products used on the site. This information is to be included in the Site 
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Health and Safety Plan. 

PART 2  - PRODUCTS – Not Used 

PART 3   - EXECUTION – Not Used 

 ++END OF SECTION+
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SECTION 01 70 00 

EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1  GENERAL 

1.1 FINAL CLEANUP 

A. The Contractor shall promptly remove from the vicinity of the completed work, all rubbish, 
unused materials, concrete forms, construction equipment, and temporary structures and 
facilities used during construction.  Final acceptance of the work by the Owner will be withheld 
until the Contractor has satisfactorily complied with the foregoing requirements for final 
cleanup of the Project site. 

1.2 CLOSEOUT TIMETABLE 

A. The Contractor shall establish dates for equipment testing, acceptance periods, and on-site 
instructional periods (as required under the Contract).  Such dates shall be established not less 
than one week prior to beginning any of the foregoing items, to allow the Owner, the Engineer, 
and their authorized representatives sufficient time to schedule attendance at such activities. 

1.3 FINAL SUBMITTALS 

A. The Contractor, prior to requesting final payment, shall obtain and submit the following items to 
the Engineer for transmittal to the Owner: 

1. Written guarantees, where required. 
2. Copies of all permits, waste manifests, utility clearance forms, Health and Safety Plans 

and Daily Work tickets. 
3. Operating manuals and instructions. 
4. Maintenance stock items; spare parts; special tools. 
5. Provide redline record drawings. 
6. Certificates of inspection and acceptance by local governing agencies having jurisdiction. 
7. Releases from all parties who are entitled to claims against the subject Project, 

property, or improvement pursuant to the provisions of law. 

1.4 MAINTENANCE AND GUARANTEE 

A. The Contractor shall comply with the maintenance and guarantee requirements contained in the 
General Provisions. 

B. Replacement of earth fill or backfill, where it has settled below the required finish elevations, 
shall be considered as a part of such required repair work, and any repair or resurfacing 
constructed by the Contractor which becomes necessary by reason of such settlement shall 
likewise be considered as a part of such required repair work unless the Contractor shall have 
obtained a statement in writing from the affected private owner or public agency releasing the 
Owner from further responsibility in connection with such repair or resurfacing. 
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C. The Contractor shall make all repairs and replacements promptly upon receipt of written order 
from the Owner.  If the Contractor fails to make such repairs or replacements promptly, the 
Owner reserves the right to do the work and the Contractor and his surety shall be liable to the 
Owner for the cost thereof. 

PART 2  - PRODUCTS – Not Used 

PART 3   - EXECUTION – Not Used 

 ++END OF SECTION+ 
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SECTION 01 71 33 

PROTECTION OF ADJACENT CONSTRUCTION 

PART 1  - GENERAL 

1.1 DESCRIPTION 

A. The Contractor shall protect all existing utilities, and improvements not designated for removal 
and shall restore damaged or temporarily relocated utilities and improvements to a condition 
equal to or better than they were prior to such damage or temporary relocation, all in 
accordance with requirements of the Contract Documents. 

B. The Contractor shall verify the exact locations and depths of all utilities shown in the Drawings 
and the Contractor shall make exploratory excavations of all utilities that may interfere with the 
work.  All such exploratory excavations shall be performed as soon as practicable after award of 
the contract and, in any event, a sufficient time in advance of construction to avoid possible 
delays to the Contractor 's work.  When such exploratory excavations show the utility location as 
shown to be in error, the Contractor shall so notify the Engineer. 

C. The number of exploratory excavations required shall be that number which is sufficient to 
determine the alignment and grade of the utility. 

D. The price for work specified in this section shall be indicated on the Bid Form. 

1.2 RIGHTS-OF-WAY 

A. The Contractor shall not do any work that would affect any oil, gas, sewer, or water pipeline; 
any telephone, telegraph, or electric transmission line; any fence; or any other structure, nor 
shall the Contractor enter upon the rights-of-way involved until notified by the Engineer that the 
Owner has secured authority therefor from the proper party.  After authority has been 
obtained, the Contractor shall give said party due notice of its intention to begin work, if 
required by said party, and shall remove, shore, support or otherwise protect such pipeline, 
transmission line, ditch, fence, or structure or replace the same.  When two or more contracts 
are being executed at one time on the same or adjacent land in such manner that work on one 
contract may interfere with that on another, the Owner shall determine the sequence and order 
of the work.  When the territory of one contract is the necessary or convenient means of access 
for the execution of another contract, such privilege of access or any other reasonable privilege 
may be granted by the Owner to the Contractor so desiring, to the extent, amount, in the 
manner, and at the times permitted.  No such decision as to the method or time of conducting 
the work or the use of territory shall be made the basis of any claim for delay or damage, except 
as provided for temporary suspension of the work in Article 15 of the General Conditions of the 
Contract. 

1.3 RESTORATION OF PAVEMENT 

A. General:  All paved areas cut or damaged during construction shall be replaced with similar 
materials and of equal thickness to match the existing adjacent undisturbed areas, except where 
specific resurfacing requirements have been called for in the Contract Documents.  All 
pavements which are subject to partial removal shall be neatly saw cut in straight lines. 
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B. Permanent Resurfacing:  In order to obtain a satisfactory junction with adjacent surfaces, the 
Contractor shall saw cut back and trim the edge so as to provide a clean, sound, vertical joint 
before permanent replacement of an excavated or damaged portion of pavement.  Damaged 
edges of pavement along excavations and elsewhere shall be trimmed back by saw cutting in 
straight lines.  All pavement restoration and other facilities restoration shall be constructed to 
finish grades compatible with adjacent undisturbed pavement. 

1.4 EXISTING UTILITIES AND IMPROVEMENTS 

A. General:  The Contractor shall protect all Underground Utilities and other improvements per, 
which may be impaired during construction operations.  It shall be the Contractor 's 
responsibility to ascertain the actual location of all existing utilities and other improvements 
that will be encountered in its construction operations, and to see that such utilities or other 
improvements are adequately protected from damage due to such operations.  The Contractor 
shall take all possible precautions for the protection of unforeseen utility lines to provide for 
uninterrupted service and to provide such special protection as may be necessary. 

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

C. Where the proper completion of the work requires the temporary or permanent removal and/or 
relocation of an existing utility or other improvement which is indicated, the Contractor shall 
remove and, without unnecessary delay, temporarily replace or relocate such utility or 
improvement in a manner satisfactory to the Engineer and the Owner of the facility.  In all cases 
of such temporary removal or relocation, restoration to former location shall be accomplished 
by the Contractor in a manner that will restore or replace the utility or improvement as nearly as 
possible to its former locations and to as good or better condition than found prior to removal. 

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

E. Underground Utilities Indicated: Existing utility lines that are indicated or the locations of which 
are made known to the Contractor prior to excavation and that are to be retained, and all utility 
lines that are constructed during excavation operations shall be protected from damage during 
excavation and backfilling and, if damaged, shall be immediately repaired or replaced by the 
Contractor. 

F. Underground Utilities Not Indicated: In the event that the Contractor damages any existing 
utility lines that are not indicated or the locations of which are not made known to the 
Contractor prior to excavation, a written report thereof shall be made immediately to the 
Engineer.  If directed by the Engineer, repairs shall be made by the Contractor under the 
provisions for changes and extra work contained in Articles 10, 11, and 12 of the General 
Conditions. 
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G. All costs of locating, repairing damage not due to failure of the Contractor to exercise reasonable 
care, and removing or relocating such utility facilities not shown in the Contract Documents with 
reasonable accuracy, and for equipment on the Project which was actually working on that 
portion of the work which was interrupted or idled by removal or relocation of such utility 
facilities, and which was necessarily idled during such work will be paid for as extra work in 
accordance with the Contract Documents.  

H. Approval of Repairs: All repairs to a damaged utility or improvement are subject to inspection 
and approval by an authorized representative of the utility or improvement Owner before being 
concealed by backfill or other work. 

I. Maintaining in Service: All oil and gasoline pipelines, power, and telephone or the 
communication cable ducts, gas and water mains, irrigation lines, sewer lines, storm drain lines, 
poles, and overhead power and communication wires and cables encountered along the line of 
the work shall remain continuously in service during all the operations under the Contract, 
unless other arrangements satisfactory to the Engineer are made with the Owner of said 
pipelines, duct, main, irrigation line, sewer, storm drain, pole, or wire or cable.  The Contractor 
shall be responsible for and shall repair all damage due to its operations, and the provisions of 
this section shall not be abated even in the event such damage occurs after backfilling or is not 
discovered until after completion of the backfilling. 

1.5 NOTIFICATION BY THE CONTRACTOR 

A. Prior to any excavation in the vicinity of any existing underground facilities, including all water, 
sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric power, 
communications, or television cables; all traffic signal and street lighting facilities; and all 
roadway and state highway rights-of-way the Contractor shall notify the respective authorities 
representing the Owners or agencies responsible for such facilities not less than 3 days nor more 
than 7 days prior to excavation so that a representative of said Owners or agencies can be 
present during such work if they so desire.  The Contractor shall also notify the regional 
notification center at 1-800-422-4133 at least 2 days, but no more than 14 days, prior to such 
excavation. 

PART 2  - PRODUCTS – Not Used 

PART 3   - EXECUTION – Not Used 

 ++END OF SECTION++ 
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SECTION 33 11 53.01 
WATER WELL MOBILIZATION/DEMOBILIZATION  

 PART 1 - GENERAL 

1.01 SCOPE 

A. This Section includes the Work necessary to mobilize, demobilize, set up, move 
equipment, and clean drill sites related to the drilling, construction, and 
development of a Deep Nested Groundwater Monitoring Well (the Project). 

 PART 2 - PRODUCTS (NOT USED) 

 PART 3 - EXECUTION 

3.01 GENERAL 

A. Temporary Facilities and Controls: Provide the following temporary facilities and 
controls: 

1. Temporary construction facilities, including temporary water and sanitary 
services. 

2. Temporary controls, including: security, fire protection, and safety, including 
OSHA required notices and establishment of safety programs. 

3. Temporary traffic control required to conduct drilling in accordance with 
industry standard guidelines and requirements of the City. 

B. Equipment: Adequate equipment shall be supplied for drilling, installation, and 
development of the new monitoring well planned for the Project. The type of 
equipment required consists of: 

1. Drilling rig, drilling equipment, and associated self-contained fluid circulation 
equipment. 

2. Mud monitoring equipment to measure mud properties whenever drilling 
fluids are being circulated. 

3. The drill rig, compressors, pumps, and other associated equipment, shall be 
outfitted as necessary to meet the noise requirements set forth in this article. 
Possible options for controlling noise from such equipment may include, but 
is not limited to, steel framed fiberglass filled panels, acoustical skirts for drill 
rig trailers, and high-performance mufflers for engines. 

4. Well development rig, swabs, development pumps, and equipment capable of 
setting and operating pumps as specified in these Specifications. 

5. Tanks and storage bins to contain drilling fluid, drill cuttings, and high solids 
displacement water from each well for proper disposal. 

6. Water containers including tanks, temporary pipelines, pumps, and drums 
and manage the disposal of development water, as needed to comply with all 
applicable permits. 
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7. High pressure washer and miscellaneous associated equipment for 
decontaminating down hole equipment and removing mud and trackable 
debris from drilling equipment. 

C. Utility clearance:  The Contractor shall conduct utility clearance procedures as 
follows: 

1. The Owner will mark the boring location and work cooperatively during utility 
clearance measures performed by the Contractor. 

2. The Contractor is responsible for conducting surface geophysics within the 
work area using a combination of electromagnetics and ground penetrating 
radar methods to identify any unmarked structures and discuss the results 
with the Owner prior to contacting Underground Service Alert (USA). 

3. The Contractor will maintain for the duration of subsurface work an active dig 
alert ticket with USA.  They will verify all markings and if a conflict is identified 
a new location will be identified in coordination with the Owner. 

4. The Contractor is responsible for clearing the entire diameter of the largest 
piece of equipment entering the borehole using an air-knife rig to a minimum 
depth of 10 feet. 

5. The Engineer will visually verify the borehole is free of any obstruction and 
provide approval to proceed with drilling to the Contractor.   
 

3.02 WORK LAYOUT 

A. Set up well drilling rig, drilling waste solid and liquid containment, storage and 
treatment systems, pump service rig, and other related equipment in a neat and 
orderly manner within an area designated by Engineer. 

B. Some obstructions may not be shown. Bidders are advised to carefully inspect the 
existing facilities before preparing their bids. The removal and replacement of minor 
obstructions such as electrical conduits, water, waste piping, and similar items shall 
be anticipated and accomplished, even though not shown or specifically mentioned. 

C. Major obstructions encountered that could not have been foreseen by visual 
inspection of the site prior to bidding, should immediately be brought to the 
attention of the Engineer. The Engineer will make a determination for proceeding 
with the Work. 

D. Avoid contamination of the Project area. Do not dump waste oil, rubbish, or other 
similar materials on the ground. 

E. The Contractor shall be responsible for containing all drilling fluids, drill cuttings, 
development water, and test waters as further described in these Specifications. 
The Contractor shall be responsible for properly disposing all waste generated 
during the Project. 

F. During execution of the Work, the Contractor will, on a daily basis, clean the site, 
adjacent properties, and public access roads and dispose of waste materials, debris, 
and rubbish to assure that grounds and public and private properties are maintained 
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free from accumulations of waste materials and rubbish. Contractor will provide 
containers for collection and disposal of waste materials, rubbish, and debris. 

G. Upon completion and acceptance of each well, remove drill rig from the site 
including related equipment and all debris, unused materials, temporary 
construction buildings, and other miscellaneous items resulting from or used in the 
operations. Replace or repair any facility that has been damaged during the 
construction Work. Restore the site as nearly as possible to its original condition. 

3.03 NOISE CONTROL 

A. Monitor noise levels at least once daily during a time when onsite equipment is in 
use, when noise levels are expected to be the highest, and as requested by the 
Engineer. Measure noise levels at 50 and 100 feet from drill site or as directed by 
City or Engineer. 

B. To the extent possible, and if allowed by the City, conduct nighttime drilling 
operations while limiting the following activities: hammering on pipe, racking or 
making-up of pipe, rapid acceleration and deceleration of diesel engines, and 
picking up or laying down drill pipe.  

C. If, at any time, the noise limits are exceeded, take immediate corrective action 
through drilling equipment modifications, addition of supplemental noise 
abatement equipment, or changes in operating procedures. Noise levels will be 
monitored by Engineer to assess compliance with City requirements. 

D. Noise barrier equipment shall remain in place during all field activities and until final 
capping of each new well is completed.  

3.04 EQUIPMENT CLEANING 

A. Down hole tools and equipment that may come in contact with tools or equipment 
that may be positioned directly above borehole or completed well shall arrive onsite 
free of surface deposits of friable solids; for example, mud, sand, grout, caked on 
cuttings and cleaned of grease, oils, and other petroleum products. Except that 
normal amounts of thread joint compound on drill pipe and tool joints, and normal 
amounts of lubricating grease on mechanical equipment is allowed. 

B. Clean down hole equipment, tools, and equipment that may come in contact with 
down hole equipment that becomes soiled with petroleum products to satisfaction 
of Engineer before resuming work on well. 

C. Remove trackable mud, cuttings, sand, grout and other materials from 
undercarriage, tires and other surfaces of equipment prior to moving equipment on 
or across public roads and pathways. 

D. Do not empty, spill, splash, or slosh containerized drilling mud and fluids onto 
ground surface while moving containers, pipes and equipment. 



WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL 
 

 
Water Well Mobilization/Demobilization 33 11 53.01-4 March 2020 

E. Cleanup drilling mud, settled solids, and other semi-liquids and solids that spill from, 
or are emptied from, equipment as it is being moved. 

3.05 DEMOBILIZATION 

A. Remove temporary above grade or buried utilities, equipment, facilities, materials. 

B. Clean and repair damage, including damage to grass areas and pavement areas, 
caused by installation or removal of temporary facilities and equipment.  

++END OF SECTION++ 
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SECTION 33 11 53.02 
WATER WELL DRILLING 

 PART 1 - GENERAL 

1.01 REFERENCES 

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

1. ASTM International (ASTM): D422, Standard Test Method for Particle-Size 
Analysis of Soils. 

2. American Petroleum Institute (API): 
a. 13A, Specification for Drilling-Fluid Materials. 
b. 13B-1, Recommended Practice Standard Procedure for Field Testing 

Water-Based Drilling Fluids. 
3. International Association of Drilling Contractors (IADC): API-Approved Official 

Daily Drilling Report Form. 
4. National Pollutant Discharge Elimination System (NPDES). 
5. NSF International (NSF): 61, Drinking Water System Components—Health 

Effects. 
6. California Well Standards, Bulletin 74-81 and 74-90. 
7. U.S. Environmental Protection Agency (EPA) Design and Installation of 

Monitoring Wells (EPA, 2013). 

1.02 SUBMITTALS 

A. Action Submittals: 

1. Detailed product data for drilling fluids and additives. 
2. Drilling mud properties. 
3. Drill cutting samples. 

B. Informational Submittals: 

1. Drilling fluid specialist qualifications. 
2. Detailed description of drilling fluid program including details on mud tanks, 

pits, circulation system. Drilling fluid program shall be prepared by a certified 
drilling fluid specialist provided by the Contactor.  

3. Description of drilling equipment and proposed methods. 
4. Daily Drilling Log.  
5. Sieve analyses test results. 

C. Submittals shall be made in accordance with the General Conditions. 
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1.03 QUALITY ASSURANCE 

A. Qualifications: 

1. Drilling Fluid Specialist: Prior to drilling, a mud specialist shall be approved by 
the Engineer. 

B. Regulatory Requirements: 

1. Comply with applicable permits, laws, and regulations in disposing of drilling 
fluids, drill cuttings, and water generated during drilling and well 
construction. Permits, laws and regulations shall include, but not be limited 
to, the following: 
a. Federal, state, and local laws, regulations, and ordinances related to 

disposing of materials generated in constructing wells. 

 PART 2 - PRODUCTS (NOT USED) 

 PART 3 - EXECUTION 

3.01 GENERAL 

A. Notify Engineer at least 5 working days before drilling begins. 

B. Notify Engineer of anticipated delays whenever they become apparent. 

C. Excavation of mud pits will not be allowed unless approved by Engineer. 

3.02 DRILLING EQUIPMENT 

A. Provide direct circulation rotary drilling equipment and accessories required to 
complete well as specified. 

3.03 DRILLING FLUIDS 

A. Use new materials in the formulation of drilling fluid at each well site. Used drilling 
fluid materials shall not be reused at subsequent well sites. 

B. Properties: 

1. Comprised of a polymer-based “mud” or a bentonite “gel”-based mud. 
a. “Gel”-based mud shall be a high-yield, 200-mesh sodium bentonite. 
b. A bentonite viscosifier only meeting requirements of API 13A will be 

considered insufficient for applications required in this Project. 
2. NSF 61 Certified. 
3. Possess characteristics that are required to: 

a. Adequately clean drill cuttings off drill bit and bottom of hole. 
b. Transport (“float”) cuttings to the surface and remove them from the 

fluid. 

vprobino
Highlight
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c. Provide borehole stability to prevent caving of the walls as drilling 
progresses. 

d. Control subsurface pressures. 
e. Cool drill bit and lubricate drill string. 
f. Prevent excessive fluid loss into permeable zones. 
g. Permit recovery of representative samples of drill cuttings. 

4. Maintain to deposit only a thin, maximum of 2/32 of an inch, easily 
removable filter cake on face of borehole. Maintain as follows: 
a. Weight: Not to exceed 9.2 pounds per gallon. 
b. Viscosity: Not to exceed 32 seconds per quart. 
c. Sand Content: Not to exceed 5 percent. 
d. Total Solids Content: Not to exceed 10 percent. 
e. 30-Minute Water Loss: Not to exceed 15 milliliters. 

5. Manufacturers and Products: 
a. Baroid Industrial Drilling Products; Quik-Gel. 
b. CETCO; Super Gel-X. 

C. Water: 

1. Use City chlorinated potable water in formulating drilling fluids whether 
employed alone or in combination with drilling additives. 

2. Soda ash is permitted for use to increase pH of the water used to mix drilling 
fluids. 

D. Additives, if required, shall be approved by Engineer. Organic drilling additives shall 
not be used. 

3.04 CIRCULATION SYSTEM 

A. General: 

1. System shall minimize recirculation of drill cuttings. 
2. Design to facilitate retrieval of representative samples from the discharge 

with a minimum of recirculation of material. 

B. Include settling tanks of adequate size, a sampling trough, a shaker table, and a 
desanding/desilting system. 

1. Equip with shaker table and desander/desilter system with a minimum of four 
cones, capable of handling capacity of system. 
a. Desander/desilter system shall have pump capable of supplying a 

minimum of 40 psi at 80 gallons per minute per cone minimum. 

C. Settling Tanks: 

1. Vessels used for mixing drilling fluids shall be clean and free of contaminants 
and extraneous materials prior to their use in drilling operations. 

2. Use above ground tanks for mixing, circulation and inclusion of approved 
additives. 
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3. Use proper controls to prevent spillage of mud or additives onto ground. 

3.05 TEST EQUIPMENT 

A. Drilling fluid test equipment and test procedures shall conform to API 13B-1. 

B. Equipment for measuring fluid properties shall be made immediately available at 
drill site. 

3.06 BOREHOLE DRILLING 

A. Drill boreholes by direct circulation rotary method. The Contractor is responsible for 
installing a temporary conductor casing to prevent a washout beneath the drill rig. 

B. Drill boreholes to dimensions and depth as directed by the Engineer. For bidding 
purposes, assume the drilling will be performed in accordance with the typical well 
schematics provided in the drawings included in the request for bid (RFB). 

1. Drill boreholes sufficiently straight and plumb to permit installation of casing 
and screen (i.e., 1 degree per 50 feet [EPA, 2013]). 

C. Condition each borehole to allow free passage of geophysical logging tools to 
bottom. 

D. Drilling Fluids and Additives: 

1. Check drilling fluid properties, including fluid weight, marsh funnel viscosity, 
water loss, additions of water, sand content, and total solids content, and 
filter cake thickness, at a minimum of: 
a. Every 100 feet of depth drilled. 
b. Every 12 hours of circulation when not drilling. 
c. As directed by Engineer. 

2. Maintenance: 
a. Maintain complete control over drilling fluid characteristics during 

operation of well construction. 
b. If proper control of drilling fluid is not maintained, retain or employ an 

experienced, qualified mud Engineer onsite to supervise and maintain 
drilling fluid characteristics, at Contractor’s expense. 

3. Determine and maintain the quantities and type of commercial drilling mud 
necessary for the Work, to secure and store those materials at Site, and use 
them in accordance with accepted practice compliance with water well 
drilling operations. 

E. Use of additional bentonite, clay, mud, or other foreign matter that has a tendency 
to build a mud cake on the walls of the hole and clog or seal up water-bearing 
stratum will not be permitted without prior approval of Engineer. 
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3.07 TEST HOLE DRILLING AND SAMPLING 

A. Drill 8-inch nominal diameter test hole to 800 feet or as directed by the Engineer. 
Test hole diameters larger than this are not authorized, and no payment will be 
made for test hole drilling if this drill bit size is exceeded. 

B. Engineer will have representative onsite during drilling to determine exact depth of 
test hole based on cuttings. 

C. The test hole penetration rate shall be determined based on lithology encountered 
and allow sufficient time for geological sample classification and should be limited 
to a range of 20 to 50 feet per hour or as directed by the Engineer. 

D. The Contractor will provide representative formation samples every five feet to the 
Engineer. 

E. Collect samples from circulation fluid after it exits the borehole but before it enters 
the mud system. 

3.08 BOREHOLE REAMING 

A. Undersized pilot holes shall be reamed to the final diameter required for well 
construction as noted on DRAWING A.  

B. In order to maintain full borehole diameter, maintain well borehole full of drilling 
fluid until screen, casing, and gravel pack are installed. 

C. Maintain circulation of drilling fluid until casing is set, unless Contractor judges 
circulation to be unnecessary. 

D. Maintain a free, uncollapsed, open borehole. If borehole collapses, ream borehole 
at Contractor’s sole expense. 

3.09 DAILY LOG 

A. General: 

1. Keep driller’s log of borehole which carefully and accurately describes the 
materials penetrated. 

2. Drilling log shall be available at all times for inspection at the Site. 

B. Utilize the IADC, API-approved official Daily Drilling Report Form, or equivalent, as 
approved by Engineer. 

1. Submit legible forms covering the previous day suitable for photocopying to 
the Engineer on a daily basis. 

2. Daily log shall be signed daily by Contractor and Engineer to represent their 
agreement of the included data. 



WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL 
 

 
Water Well Drilling 33 11 53.02-6 March 2020 

C. Data: Include the following: 

1. Formations encountered from surface to total depth, indicating the depth of 
each change in formation and including difficulties and unusual conditions 
met during drilling. 

2. Drilling rate. 
3. Depth at which water is first encountered. 
4. Other pertinent phenomena observed. 
5. Record of variations in the addition and amount of approved clays or 

chemical products or water required. 
6. Properties of drilling fluids and depth at which changes were required per 

3.03B(4). 

3.10 SAMPLE COLLECTION 

A. Every five feet and at each change in the strata, collect a large, representative 
sample of the interval or new strata in accordance with procedures approved by 
Engineer. 

B. Storage: 

1. Store each sample in a suitable gallon-sized, waterproof container and label 
each “SAMPLE”. Alternatively, compartmented plastic boxes may be used to 
separate and store samples. 

2. Label shall include well number, date, time, and depth interval. 
3. Sample containers shall be stored in a manner to prevent breakage or loss. 
4. Furnish containers approved by Engineer. 

3.11 SIEVE ANALYSIS 

A. The Contractor will collect at least two soil cutting samples at each planned well 
screen interval as shown on DRAWING A.  Samples selected shall be approved by 
Engineer. Samples shall be submitted to a geotechnical laboratory for sieve analysis 
and paid for by the Contractor. 

B. Perform sieve analysis in accordance with ASTM D422.  The Contractor will provide 
results in a table and plot of the cumulative percent of particles retained by each 
sieve versus particle size and have results ready within 24 hours. 

C. Provide a recommendation for well screen slot size, interval screened, and gravel 
pack gradation to the Engineer. The Engineer will discuss the recommended well 
design with the Owner.  The Engineer will provide final approval to and allow 
materials to be ordered by the Contractor. 

3.12 DRILL CUTTINGS AND DRILL FLUIDS DISPOSAL 

A. Separate drill cuttings and drill fluids generated during borehole drilling using 
appropriate equipment. 
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B. Contain drill cuttings while onsite in plastic lined roll-off bins, and ultimately 
disposed of at an appropriately licensed waste disposal facility, currently assumed to 
be Non-Hazardous. 

C. Separate suspended solids from drill fluids using appropriate equipment, including 
temporary tankage to allow sufficient settling time to meet discharge requirements 
for suspended solids and turbidity, if applicable. 

D. All waste shall be properly characterized and removed by the Contractor.  The 
Contractor is responsible for coordinating and paying for the disposal of all drilling 
related waste in accordance with State and Local regulations (currently assumed to 
be Non-Hazardous).    All waste must be manifested and will be reviewed, approved, 
and signed by the Owner. 

E. Restore ground surface to its original condition or as required by access agreement. 

++END OF SECTION+ 
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SECTION 33 11 53.03 
WATER WELL GEOPHYSICAL LOGGING 

 PART 1 - GENERAL 

1.01 SUBMITTALS 

A. Action Submittals: 

1. Product Data: Downhole geophysical logging equipment. 
2. Advanced Geophysical Logging Data. 

a. Upon completing the logging, provide two field copies to the Engineer. 
b. Upon completing the logging, the logs will become property of Owner. 

3. In addition to the field copies, submit the following: 
a. Five copies of each geophysical log. 
b. Digital ASCII files of geophysical data on a CD. 
c. Digital DXF files of geophysical data on a CD. 

1) Compatible for use with AutoCAD, as approved by Engineer. 

B. Informational Submittals: Geophysical logging by Schlumberger (Masood Kahn at 
MKhan@slb.com). 

C. Submittals shall be made in accordance with the General Conditions. 

1.02 QUALITY ASSURANCE 

A. Qualifications: 

1. Advanced geophysical logging methods shall be performed by Schlumberger. 
2. Operator shall be knowledgeable in the interpretation of logs, to the degree 

that they can make decisions regarding the accuracy and validity of the logs 
and the sensitivity of the instruments, while using a geophysical logging 
system capable of producing logs in digital format. 

 PART 2 - PRODUCTS (NOT USED) 

 PART 3 - EXECUTION 

3.01 GENERAL 

A. Geophysical Logging: Operator shall be subject to acceptance by Engineer.  

3.02 EQUIPMENT 

A. Caliper Logging Features: 

1. Minimum of three arms. 
2. Capable of indicating borehole diameter up to 42 inches. 

mailto:MKhan@slb.com
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3.03 GEOPHYSICAL LOGS 

A. Schlumberger borehole geophysical logging suite shall include: 

1. Combinable Magnetic Resonance Tool (CMR). 
2. Array Induction Tool (AIT). 
3. Micro-Cylinderically Focused Log (MCFL). 
4. Hostile Natural Gamma Spectroscopy (HNGS) and Gamma Ray (SGT). 
5. Fullbore Formation Micro-Imager (FMI). 
6. Sonic Scanner (MSIP) 
7. Integrated Log Analysis (ELAN). 
8. Log interpretation report prepared by Ned Clayton (WSP). 

B. Presentation: 

1. Provide logs at two vertical scales: 50 feet to 1 inch and 20 feet to 1 inch. 
Horizontal scale shall be approved by Engineer. Changes in these 
requirements may be made if, in the opinion of Engineer, all logs are not 
required.  

2. A guide for log presentations is as follows:  
a. Logs shall have zero depth at ground level. 
b. Location with latitude, longitude shall be on log header. 
c. Run gamma ray back to land surface if mechanically possible. 

3.04 GEOPHYSICAL LOGGING 

A. General: 

1. Notify Engineer 24 hours prior to time when geophysical survey will be run. 
2. Perform geophysical logging suite immediately after completion of borehole. 
3. There will be no additional payment for rig time or standby time while 

geophysical surveys are being performed. 
4. Notify Engineer of anticipated delays whenever they become apparent. 
5. Instrumentation: 

a. Resolution and precision of each instrument shall be adequate for the 
interpretation of the formation properties being studied. 

b. Calibration standards independent of the logging equipment shall be 
used. 

c. Present calibration and quality control information on logs. 
d. Record each log using an accurate depth measurement. 

B. Condition borehole for its total depth prior to logging company performing 
geophysical logs. Drilling mud circulation in borehole shall not stop until logging 
company is at drilling site. It shall be the responsibility of Contractor to maintain 
integrity of borehole to its total depth during logging. 

C. Record survey response curves to show adequate deflections for evaluation of the 
penetrated formations. 
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D. If the geophysical probes fail to reach the desired depth, borehole shall be 
conditioned at Contractor’s sole expense to allow probes to reach desired depth. 

E. Run geophysical logs in the presence of Engineer. 

3.05 CALIPER LOGGING 

A. Upon completion of the pilot borehole, in conjunction with the initial advanced 
geophysical logging conduct a caliper, deviation, and directional survey of borehole 
using Schlumberger.  Upon completion of the borehole reaming to its final diameter 
conduct a second caliper, deviation, and directional survey of borehole by suitable 
geophysical logging company (not Schlumberger). 

B. If caliper survey shows hole to be less than specified diameter or less than specified 
depth, hole shall be rereamed or redrilled and resurveyed at Contractor’s sole 
expense. 

C. Caliper log shall include a total borehole volume indicator. 

++END OF SECTION++
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SECTION 33 11 53.04 
WATER WELL CASING  

 PART 1 - GENERAL 

1.01 REFERENCES 

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

1. California Well Standards, Bulletin 74-81 and 74-90. 

1.02 SUBMITTALS 

A. Action Submittals: Drawings and design data for well casing materials and 
centralizers. 

B. Informational Submittals: 

1. Proposed supplier(s) and specifications for well casing and well screen 
2. As-built drawings showing details of construction materials, including 

dimensions and quantities of materials used. 

C. The submittals shall be made in accordance with the General Conditions. 

1.03 QUALITY ASSURANCE (NOT USED) 

 PART 2 - PRODUCTS 

2.01 WELL CASING 

A. Polyvinyl Chloride: 

1. Schedule 80 PVC, flush threaded. 

B. Dimensions: 

1. Nominal Diameter: 2.5 inches. 

 PART 3 - EXECUTION 

3.01 WELL CONSTRUCTION 

A. General: 

1. Recommend final casing lengths to be based on results of the sampling and 
testing of pilot borehole and approved by Engineer. 

2. Install, support, and anchor well casing in such a way as to hold it in place 
during the placement of gravel and annular grout seal, during development, 
and when well is completed. 
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Install well casing/well screen assembly at a sufficient height above the 
bottom of boring to ensure weight of casing will not be resting on the 
bottom. 

B. Centralizers: 

1. Extend out a minimum of 2 inches from casing or screen to within 1/2 inch of 
borehole wall. 

2. Place every 40 feet.  The first two centralizers will be placed at each end of 
the screen interval (assumed to be 20 feet).  An extra centralizer will be 
placed in the center of any screen interval greater than 30 feet. 

3. In the case of nested completion wells, spacers shall be placed around each 
well casing every 20 feet to ensure a minimum of 2 inches separates the 
sidewalls of the wells from one another and from the borehole wall. 

++END OF SECTION++ 
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SECTION 33 11 53.05 
WATER WELL SCREEN AND GRAVEL PACK  

 PART 1 - GENERAL 

1.01 REFERENCES 

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

1. California Well Standards, Bulletin 74-81 and 74-90. 

1.02 SUBMITTALS 

A. Action Submittals: 

1. Proposed supplier(s), Drawings, and design data for well screen materials and 
configuration. 

B. Informational Submittals: 

1. Sieve Analysis: 
a. Results for two samples of proposed gravel pack material for each well. 

Also submit a bag sample of proposed gravel pack with the sieve 
analysis results. Submit for approval prior to delivery of gravel pack to 
each Site. 

b. Results for a minimum of two drill cutting samples from each proposed 
screen interval (up to a total of 14). 

C. The submittals shall be made in accordance with the General Conditions. 

 PART 2 - PRODUCTS 

2.01 WELL SCREEN 

A. General: 

1. Design and manufacture to withstand tensile and collapse pressures for 
installation for a depth up to 800 feet below ground surface with the 
uppermost screen at a potential depth of about 150 feet. 

2. Design shall be flush threaded and compatible with the Schedule 80 flush 
threaded (ASTM F480 Standard) PVC casing. 

B. Material: 

1. Polyvinyl Chloride Machine Slotted: 
a. Schedule 80 PVC, flush threaded, ASTM F480 Standard  
b. Materials shall be new and unused. 
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C. Dimensions: 

1. Nominal Diameter:  
a. 2.5 inches. 

2. Slot Size and Screen Length: 
a. Shall be approved by Engineer, based on sieve analyses from cuttings 

collected while drilling. 
b. Screen slot size shall be determined in conjunction with filter pack size. 

Determination of size shall depend on results of sieve analyses. It is 
anticipated that the slot size will be between 0.010 to 0.040 inches. 

2.02 CENTRALIZERS 

A. Extend out a minimum of 2 inches from casing or screen to within 1/2 inch of 
borehole wall. 

B. Place every 40 feet.  The first two centralizers will be placed at each end of the 
screen interval (assumed to be 20 feet).  An extra centralizer will be placed in the 
center of any screen interval greater than 30 feet. 

C. In the case of nested completion wells, spacers shall be placed around each well 
casing every 20 feet to ensure a minimum of 2 inches separates the sidewalls of the 
wells from one another and from the borehole wall. 

2.03 FILTER PACK MATERIAL 

A. Propose size and gradation of gravel pack with high uniformity; subject to approval 
by Engineer, based on sieve analyses from cuttings collected while drilling.  

B. In accordance with AWWA A100 Section 4.6. 

C. Hard, water-worn, at least 90 percent silica, and washed clean of silt, sand, dirt, and 
foreign matter. 

D. Crushed gravel will not be accepted. 

 PART 3 - EXECUTION 

3.01 GENERAL 

A. Notify Engineer of proposed well completion activities at least 24 hours before 
activities begin. 

B. Notify Engineer of anticipated delays whenever they become apparent. 
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3.02 WELL SCREEN INSTALLATION 

A. General: Place bottom of well casing/well screen assembly at a distance above the 
bottom of the hole to ensure that none of the weight of casing will be supported 
from the bottom of the hole. 

B. Centralizers: 

1. Extend out at least 2 inches from well screen wall. 
2. Place at 20-foot intervals starting 5 feet from the bottom of the string and 

extend to the top of the screened interval. 
3. Place at least three equally spaced at each interval in such a manner that 

interference with gravel pack placement is minimized. 

3.03 FILTER PACK INSTALLATION 

A. General: 

1. Place filter pack by tremie method using a tremie pipe set to the depth 
required for the pack. 

2. Support and anchor well casing and well screen in such a way as to hold them 
in place during placement of filter pack. 

3. The rate of gravel placement shall not exceed 2 feet per minute, as measured 
by a sounding line, and placement shall proceed without interruption until 
completion.  

4. The filter pack shall extend a minimum of 2 feet and a maximum of 3 feet 
above and below the screen, respectively. 

B. Water: 

1. Before filter pack placement, make adequate preparations for continuous 
circulation of clear water. 

2. Fluid properties shall be approved by Engineer. 
3. Circulate clear water while installing pack. 
4. Circulation shall be continuous until pack is fully in place. 
5. If an alternative drilling method to mud rotary is being used, the filter pack 

shall be surged with a surge block prior to emplacement of the bentonite seal 
and cement grout. 

3.04 FIELD QUALITY CONTROL 

A. Well screen that fails, collapses, separates, or does not pass the tests for plumbness 
or alignment shall be repaired or replaced, or a new well drilled, as determined by 
Engineer, at Contractor’s sole expense. 

B. Filter Pack: If borehole does not take the calculated volume of filter pack with 
allowances for normal losses and settling, Engineer will have cause to reject the 
well.  
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++END OF SECTION++ 
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SECTION 33 11 53.06 
WATER WELL GROUTING AND BOREHOLE PLUGGING 

PART 1 - GENERAL 

1.01 REFERENCES 

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

1. ASTM International (ASTM):
a. C150, Standard Specification for Portland Cement.
b. C494/C494M, Standard Specifications for Chemical Admixtures for

Concrete.
2. International Association of Drilling Contractors (IADC): API-Approved Official

Daily Drilling Report Form.
3. NSF International (NSF): 61, Drinking Water System Components—Health

Effects.
4. California Well Standards, Bulletin 74-81 and 74-90.

1.02 SUBMITTALS 

A. Action Submittals: Grout mix design.

B. Informational Submittals:

1. Grout composition for each grout batch for each well.
2. Record of volume of grout used. Volume shall not be less than calculated

volume of the annular space between well casing and reamed borehole.

C. The submittals shall be made in accordance with the General Conditions.

1.03 QUALITY ASSURANCE 

A. Regulatory Requirements:

1. Comply with applicable permits, laws, and regulations in disposing of drilling
fluids, drill cuttings, and water generated during grouting. The permits, laws
and regulations shall include, but not be limited to, the following:
a. Federal, state, and local laws, regulations, and ordinances related to

disposing of materials generated in constructing wells.
2. Comply with permitting agency well installation requirements

PART 2 - PRODUCTS 

2.01 GROUT 

A. Cement-bentonite Grout:

1. Neat Portland cement mixture with approximately 5 % bentonite by weight
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2. Cement: Meet requirements of ASTM C150, Type I or Type II, or an approved 
equivalent. 

3. Additives: Meet requirements of ASTM C494/C494M and approved by 
Engineer. 

2.02 BOREHOLE PLUG 

A. Borehole plug installed at the direction of the Engineer into the bottom of a pilot 
hole shall consist of medium bentonite chips, or equivalent, unless otherwise 
directed by the Engineer. 

2.03 WATER 

A. Use potable water. 

2.04 WELL BOX 

A. Well boxes used for the surface completion shall be traffic-rated and have a width of 
24-inches, length of 36-inches, and depth of 30-inches(Model 10524X36X30WT 
manufactured by PEMCO). 

 PART 3 EXECUTION 

3.01 GENERAL 

A. Water Well Grouting: 

1. Prior to emplacement of cement/bentonite grout, a seal of hydrated 
bentonite no less than 3 feet long shall be placed above the filter pack. 

2. Calculate volume of annular space between well casing and final borehole 
prior to placement. Calculated volume shall be reviewed by Engineer. 

3. Stock a reserve onsite of at least 30 percent over the calculated volume of 
cement required as a safety factor to fill washouts in the hole. 

4. Notify Engineer of anticipated delays whenever they become apparent. 
5. Take precautions to prevent casing from collapsing, warping, or melting. In 

the event casing collapses, take steps necessary to reopen well and place seal 
as specified. Such remedial actions shall be at Contractor’s sole expense and 
shall require prior approval by Engineer. 

B. Borehole Abandonment (if needed): If specified by the Engineer, the borehole shall 
be abandoned using cement grout in accordance with county and state 
requirements within 24 hours of completing the geophysical logging. 

C. Borehole Plugging: If specified by the Engineer, the borehole plug shall be placed in 
the pilot hole within 24 hours of completing the geophysical logging. 

3.02 INSTALLATION 

A. Water Well Grouting: 



WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL 
 

 
Water Well Grouting and Borehole Plugging 33 11 53.06-3 March 2020 

1. Make-up Water Pretreatment: 
a. Buffer pH of the water to a value no less than 8 and no greater than 10. 
b. Use a ratio of 1:2 pounds of soda ash per 100 gallons of water to buffer 

pH and remove excess calcium. 
2. Grout Placement: 

a. Tremie Pipe: 
1) Place in borehole as approved by Engineer. 
2) Extend from ground surface to the bottom of zone to be 

grouted. 
3) Place grout from the bottom to top, in a continuous operation. 
4) Slowly raise grout tremie pipe as grout is placed. 
5) Discharge end of grout tremie pipe shall remain submerged in 

grout until grouting is completed. 
6) Maintain a full grout pipe until completion of grouting of the 

specified interval. 
b. Keep a record of volume of grout used. The volume shall not be less 

than the calculated volume of the annular space between the well 
casing and reamed borehole. The Contractor shall supply the devices to 
measure the volume of grout placed in the well annular space. 

3. Do not conduct Work on well or operate heavy equipment onsite during the 
24-hour period immediately following placement of the grout. 

4. Contain displaced fluids as required by applicable regulatory requirements. 

B. Borehole Abandonment (if needed): 

1. Make-up Water Pretreatment: 
a. Buffer pH of the water to a value no less than 8 and no greater than 10. 
b. Use a ratio of 1:2 pounds of soda ash per 100 gallons of water to buffer 

pH and remove excess calcium. 
2. Grout Placement: 

a. Tremie Pipe: 
1) Place in borehole as approved by Engineer. 
2) Extend from ground surface to the bottom of zone to be 

grouted. 
3) Place grout from the bottom to top, in a continuous operation. 
4) Slowly raise grout tremie pipe as grout is placed. 
5) Discharge end of grout tremie pipe shall remain submerged in 

grout until grouting is completed. 
6) Maintain a full grout pipe until completion of grouting of the 

specified interval. 
b. Keep a record of volume of grout used. The volume shall not be less 

than the calculated volume of the annular space between the well 
casing and reamed borehole. The Contractor shall supply the devices to 
measure the volume of grout placed in the well annular space. 

3. Contain displaced fluids as required by applicable regulatory requirements. 

C. Borehole Plugging: 
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1. Borehole Plug Placement: 
a. Tremie Pipe: 

1) Place by hydraulically pumping bentonite through a tremie pipe 
from the bottom of the borehole upward, as approved by 
Engineer. 

2) Extend from ground surface to the zone to be plugged. At no 
point should borehole plug be placed with the bottom of the 
tremie pipe within the depth interval of the proposed well 
screen. 

3) The rate of placement shall not exceed 1-1/2 feet per minute, as 
measured by a sounding line, and placement shall proceed 
without interruption until completion. 

b. Keep a record of volume of borehole plug used. The volume shall not 
be less than the calculated volume of the annular space between the 
well casing and reamed borehole. The Contractor shall supply the 
devices to measure the volume of grout placed in the well annular 
space. 

2. Contain displaced fluids as required by applicable regulatory requirements. 

D. Surface Completion: 

1. Concrete/Asphalt cutouts: 
a. Concrete or asphalt shall be saw cut to accommodate the well vault 

and there shall be no overcuts on the corners. 
2. The well box shall be set such that the top of the lid is approximately 0.5 

inches higher than the surrounding grade level and with sufficient clearance 
below the lid to allow a water tight cap to be placed on the well(s) or as 
directed by the Engineer. 

3. The well boxes shall be set in concrete that is uniformly hydrated and 
emplaced in lifts if necessary. The surface shall be smoothed and leveled to 
slope away from the slightly raised well lid down towards the surrounding 
ground surface.  

++END OF SECTION++ 
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SECTION 33 11 53.07 
WATER WELL DEVELOPMENT  

 PART 1 - GENERAL 

1.01 REFERENCES 

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

1. American Water Works Association (AWWA): A100, Water Wells. 

1.02 SUBMITTALS 

A. Informational Submittals: 

1. Well development data for each well. 
2. Water quality analysis test results for each well. 

B. The submittals shall be made in accordance with the General Conditions. 

1.03 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with applicable permits, laws, and regulations in disposing of water 
generated during well development. Permits, laws and regulations shall 
include, but not be limited to, the following: 
a. Federal, state, and local laws, regulations, and ordinances related to 

disposing of materials generated in constructing wells. 

 PART 2 - PRODUCTS (NOT USED) 

 PART 3 - EXECUTION 

3.01 GENERAL 

A. Notify Engineer 48 hours prior to well development activities. 

B. Notify Engineer of anticipated delays whenever they become apparent. 

3.02 EQUIPMENT AND MATERIALS 

A. Surge Block Swabs: 

1. Two, separated by 5 feet of perforated pipe. 
2. Outside Diameter: Sufficient to develop wells, as approved by the Engineer. 

B. Drill Pipe: 
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1. Fitted with air eductor pipe to allow air lift pumping. 
2. Sufficient perforations in drill pipe and air compressor capacity to air lift 

10 gpm. 

C. Pump: 

1. Capable of producing up to 5 gpm from well. 
2. Do not equip with a foot valve which would prevent backspin and interfere 

with surging. 
3. Sufficient pump column pipe so that pump can be lowered to and set at the 

bottom of the screened interval. 

D. Discharge Piping: 

1. Size and length to conduct 5 gpm water to containment location. Piping shall 
be approved by Engineer. 

2. Provide in-line meter with 6 digit, straight reading totalizer, registering in 
units of 10 gallons, together with a rate of flow indicator dial, which reads in 
units of gallons per minute and suitable for the expected flow range. 

E. Well Development Discharge: 

1. Tank or drums: Provide sufficient size and quantity to accommodate 
development discharge. 

2. Pump: Provide sufficient size and horsepower to continuously pump stored 
discharge water as required from tank(s) to discharge point. 

3. Discharge Piping: Provide of sufficient size and length to pump water to 
discharge point as approved by Engineer. 

F. Provide instruments to measure turbidity, pH, and electrical conductivity during 
pump development. 

G. Provide Rossum Sand Tester or Imhoff Cone during development to measure 
amount of sand produced from well. 

3.03 SURGE BLOCK AND AIR LIFT DEVELOPMENT 

A. Commence not less than 24 hours and no more than 48 hours after placing grout 
seal. If not commenced within 48 hours conduct, without additional cost, surge and 
air lift development for length of time between placing grout seal and time that 
surging and air lift development was initiated, in addition to normal development 
time. 

B. Initial Airlift Development 

1. Begin by running an eductor, open-ended to the bottom of the well and 
simultaneously air lifting as the pipe is lowered. 

2. Air Lifting Rate: Between 5 and 10 gpm. 
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3. Continue airlifting at the bottom of the well until sand, silt, and clay 
production have ceased or leveled off to satisfaction of Engineer. Airlifting will 
continue until all sediment that has accumulated at the bottom of the well 
has been removed and the total depth of the well has been verified. 
 

C. Unperforated Casing Procedure: 

1. Begin by gently surging and simultaneously air lifting in unperforated casing 
as the airlift tool is lowered to the screen section of the well. 

2. Air Lifting Rate: Between 5 and 10 gpm. 

D. Screen Procedure: 

1. Following surging and air lifting of unperforated casing, lower surge block into 
uppermost screened section and continue surge development by gently 
surging and simultaneously air lifting from top of screened interval 
downward. 

2. Surge and air lift screen in 5 foot sections. 
3. Raise and lower surge block. 

a. Air Lifting Rate: Between 5 and 10 gpm. 
4. Make sand measurements after each screened interval is developed and 

before development is started on next screened interval. 
5. Work each 5 foot interval of screened section until successive surging 

produces little change in color and discharge is relatively clear as assessed by 
Engineer. 

6. Continue surging and bailing for approximately 4 hours until sand, silt, and 
clay have been washed through screen to satisfaction of Engineer. 

3.04 SWABBING / BAILING DEVELOPMENT 

A. Swabbing will be conducted within the screen interval from top-to-bottom in 5-ft 
increments.  Swabbing will be conducted multiple times, but no less than two times, 
prior to commencing the pumping development 

B. After each round of swabbing the entire screened interval, accumulated sediment from 
the well will be removed by bailing 

C. Air lifting with compressed air may also be used for development of Extraction 
Wells, depending on field logistics and the recommendations of the site geologist 

3.05 PUMP DEVELOPMENT 

A. General: 

1. Following swabbing and bailing (and potentially air lift development), install 
test pump to perform pump development of well. 

2. Commence pumping development no later than 24 hours following swabbing 
development. 
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3. Pump settings will be determined by the Engineer following construction of 
the well. Pump development will take place with the suction inlet initially set 
near the bottom of the well perforations. 

B. Procedure for Each Pump Depth Setting: 

1. Pump well at a restricted initial pumping rate. 
2. As water clears, gradually increase rate, as determined by Engineer, until 

maximum discharge rate is reached. 
3. At regular intervals, stop pump and allow water in pump column to surge 

back through pump intake. 
4. Develop well by pumping and surging until it produces at maximum 

discharge, the specific capacity is relatively constant, and specified sand 
production limitations are met, as determined by Engineer. 

5. It is estimated that development by pumping shall continue for approximately 
4 hours at each well. 

C. Contractor may treat well with mud dispersing chemicals to help well development. 
Types of chemicals used shall be subject to approval by Engineer. 

3.06 WELL DEVELOPMENT DISCHARGE 

A. Separate suspended solids from fluids generated during development using 
appropriate equipment, including temporary tankage to allow sufficient settling 
time to meet disposal requirements for suspended solids and turbidity. 

B. If discharge pipe must be located in areas that block vehicle access, construct and 
maintain vehicle crossings over discharge piping. 

3.07 FIELD QUALITY CONTROL 

A. Testing: 

1. Monitoring frequency and instrumentation shall be approved by Engineer. 
2. Measure pH and electrical conductivity using a Horiba U-10, or Engineer-

approved equivalent, during pump development. 
3. Measure turbidity with Hach 2100P turbidimeter, or Engineer-approved 

equivalent, during pump development. 
4. Measure sand content with: 

a. Imhoff Cone during surge block and air lift development. 
b. Rossum Sand Tester during pump development. 

B. Well shall be considered thoroughly developed when the following occur: 

1. Turbidity is less than 5 nephelometric turbidity units (NTU) and turbidity, pH, 
and electrical conductivity are relatively constant plus or minus 5 percent. 

2. Well does not produce sand in excess of sand production limitations. 
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a. Sand production limitations shall be met when water produced 
contains less than 5 parts per million sand after 15 minutes of surging 
and pumping at design capacity of well 

3. Engineer’s approval. 

C. Well Development Data: 

1. Maintain for each screened interval developed (for airlift swab/surge block 
development), and during pump development. 

2. Include pumping rate, water level, drawdown, specific capacity, elevation of 
gravel pack, sand content, color of discharge water, pH, electrical 
conductivity, turbidity, and other pertinent information regarding well 
development. 

 
3.08 FLUIDS STORAGE AND WASTE DISPOSAL 

A. The Contractor is responsible for containing all fluids on-site in an appropriately 
sized holding tank and disposing of the fluids at an appropriately licensed waste 
disposal facility, currently assumed to be Non-Hazardous. 

B. All waste shall be properly characterized and removed by the Contractor.  The 
Contractor is responsible for coordinating and paying for the disposal of all fluids 
waste in accordance with State and Local regulations (currently assumed to be Non-
Hazardous).    All manifests will be reviewed, approved, and signed by the Owner. 

C. Restore ground surface to its original condition. 

++END OF SECTION++ 
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A. Proposal Information Summary 
 
1. Project Title: Join NGWMN, Provide Persistent Data Services and   
  Drill a New Monitoring Well 
 
2. Principal Investigator: 
  Benny Chong 
  Associate Hydrogeologist 
  Water Replenishment District of Southern California 
  4040 Paramount Blvd 
  Lakewood, CA 90712 
  562-275-4242, bchong@wrd.org 

 
3. Authorized Institutional 
 Representative: Robb Whitaker, PE 
  General Manager 
  Water Replenishment District of Southern California 
  4040 Paramount Blvd 
  Lakewood, CA 90712 
  562-921-5521, rwhitaker@wrd.org 

 
4. Amount Requested: Total   - $218,770 
  Year 1 - $  68,820 
  Year 2 - $149,950 

 
5.  Proposed Start Date: July 1, 2018 
 
6. Proposed Duration:  24 months 
 
7. Data Provider Status:  New Data Provider 

 
8. Objectives included in proposal:  
  Objective 1 - $  68,820 requested 
  Objective 2 - $  14,950 requested 
  Objective 5 - $135,000 requested 
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B. Proposal 
 
a. Background Information 

 
i. Description of Agency and Purpose of Monitoring 

The Water Replenishment District of Southern California (WRD) is the largest groundwater 
management agency in the State of California, with a 420-square mile service area that 
encompasses 43 cities and four million residents in southern Los Angeles County. WRD 
manages the Central Basin and the West Coast Basin (CBWCB) which comprise 
approximately 50% of the geographic area and 53% of the population of the Los Angeles-
Orange County coastal plain aquifer system, part of the California Coastal Basins aquifers. 

 
Figure 1 – WRD’s Existing Network for CASGEM Water Level Reporting 

 
Groundwater History 
The population of Los Angeles County grew rapidly from 102,000 in 1900 to 10 million 
people today. As the population increased, so did the use of groundwater. In 1953, 
groundwater production in the CBWCB reached a high of 331,600 acre-feet per year (afy), 
nearly double the natural safe yield of 173,000 afy [California DWR, 1962]. This severe 
overdraft caused many problems, including declining water levels, drying up of wells, and 
seawater intrusion that contaminated the freshwater aquifers along the coast.  
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To address these problems, water agencies, political entities, and the judicial courts 
implemented three important measures beginning in the 1950’s and 1960’s: 1) adjudication 
of the two basins to limit groundwater extractions, 2) installation of seawater barrier 
injection wells to combat saltwater intrusion, and 3) creation of the Water Replenishment 
District of Southern California to manage aquifer recharge and protect groundwater 
quality. The result of these three efforts caused a sharp reversal of groundwater levels from 
a declining, overdraft state to a gaining, recovery state. Today almost 4 million people rely 
on these basins for 50% of the regional water supply. 

 
Figure 2 – Production Wells in WRD’s Service Area 

 
Geology and Hydrogeology 
The Central Basin and West Coast Basin (CBWCB) are the two largest sub-basins in the 
Coastal Plain of Los Angeles County. The Hollywood sub-basin and the Santa Monica sub-
basin are the other two sub-basins in the Coastal Plain and are not part of WRD’s monitoring 
program. The CBWCB are in the California Coastal Basins aquifers. 
 
The CBWCB are comprised of Quaternary sediments of gravel, sand, silt, and clay that were 
deposited in alternating layers from the erosion of nearby hills and mountains as sediments 
were transported by wind and water, and from historic beaches and shallow ocean floors 
that covered the area at various times in the past. Underlying these Quaternary sediments 
are basement rocks of the Pliocene Pico and Repetto Formations that generally do not 
provide sufficient quantities of groundwater (some exceptions occur). Dividing the Central 
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Basin from the West Coast Basin is the Newport-Inglewood Uplift, a series of discontinuous 
faults and folds forming a prominent line of northwest trending hills including the Baldwin 
Hills, Dominguez Hills, and Signal Hill.  
The major aquifers in the CBWCB include the following, from shallowest to deepest:  
• Gaspur and Semiperched aquifers of the Holocene Alluvium Formation  
• Exposition, Artesia, Gage, and Gardena aquifers of the Upper Pleistocene Lakewood 

Formation  
• Hollydale, Jefferson, Lynwood, and Silverado aquifers of the Lower Pleistocene Upper 

San Pedro Formation  
• Sunnyside aquifer of the Lower Pleistocene Lower San Pedro Formation.  

 
A generalized geologic cross-section through the WRD service area is shown on Figure 3. 
This illustrates a simplified aquifer system in the CBWCB. 

 
Figure 3 – Hydrogeologic Cross-section through WRD’s Service Area 

 
Purpose of WRD’s Regional Groundwater Monitoring Program  
WRD’s mission is to protect and preserve high-quality groundwater in the basins through 
innovative, cost-effective, and environmentally sensitive management practices for the 
benefit of residents and businesses. WRD’s 2003 Strategic Plan clearly outlines basin 
management objectives. Groundwater management decisions are based in part on 
groundwater modeling that provides a comprehensive understanding of how the basins 
respond to various management scenarios. WRD’s Regional Groundwater Model, 
developed jointly with the USGS, was constructed using MODFLOW software and interfaces 
with WRD’s Geographic Information System (GIS).   
The Regional Groundwater Monitoring Program provides WRD with data relevant to these 
groundwater management activities:  
• Control of Seawater Intrusion: WRD works closely with the County of Los Angeles 

Department of Public Works (LACDPW) on three seawater intrusion barriers 
(wellfields) located within the West Coast Basin. WRD purchases all the water used 
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for injection at these 60 barriers and operates a desalter to remediate the trapped 
saline plume.  

• Identification and Management of Wellhead Protection Areas and Recharge Areas: 
Stormwater, recycled water and 
imported water are used at the 
Montebello Forebay spreading 
grounds to recharge groundwater in 
the Central Basin. WRD coordinates 
with LACDPW to ensure optimal 
management. WRD proactively 
identifies potential sources of 
groundwater contamination and 
has an incentive program for 
pumpers to construct facilities to 
treat and use contaminated 
groundwater. 

• Protection and Preservation of Groundwater Quality: WRD recognizes the 
importance of protecting groundwater quality and removing groundwater 
contamination, and collaborates with Federal and State regulatory agencies to 
provide data and technical support to expedite delineation and cleanup of 
contaminant plumes.   

• Mitigation of Overdraft Conditions, Groundwater Replenishment and Monitoring of 
Groundwater Levels and Storage: WRD replenishes groundwater extracted by 
pumpers. Monitoring data is used to estimate the quantity of storage in the basins.  

• Facilitate Conjunctive Use Operations: WRD works closely with all basin stakeholders 
to optimize use of groundwater, relying on monitoring data to assess project 
performance and optimize operations.  

• Operation of Groundwater Contamination Cleanup, Recharge, Storage, 
Conservation, Water Recycling and Extraction Projects: WRD’s projects and 
programs are focused on contamination cleanup, groundwater storage, water 
conservation and water recycling. Maintaining the high quality of groundwater in the 
Central Basin and West Coast Basin is of paramount importance to WRD. A major 
component of ensuring high water quality is accurate data derived from WRD’s 
Regional Groundwater Monitoring Program.  
 

Figure 4 – Recharge Facilities 
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Figure 5 – Contaminated Sites in WRD’s Service Area 

 
ii. Description of the Agency’s existing monitoring networks 

 
WRD’s Approach to Monitoring 
WRD was created in 1959 to address the problem of severe groundwater overdraft and 
seawater intrusion in Los Angeles County, and in that role, has been monitoring 
groundwater in the Central Basin and West Coast Basin (CBWCB) for over 50 years. During 
this time, WRD has been actively involved in groundwater replenishment, water quality 
monitoring, contamination prevention, data management, and data publication.  
 
WRD’s Regional Groundwater Monitoring Program currently consists of a network of more 
than 320 monitoring wells at 58 locations throughout the District. WRD has a dedicated 
Board of Directors and professional staff that engage in year-round activities to closely 
monitor groundwater conditions. WRD collects, analyzes, and reports on groundwater data 
to ensure proper resource management. WRD publishes the Regional Groundwater 
Monitoring Report annually to present information on groundwater levels and 
groundwater quality over the past Water Year (WY) which runs from October 1 through 
September 30. Copies of reports from 1998-present are available at 
http://www.wrd.org/content/regional-groundwater-monitoring-reports 
 

http://www.wrd.org/content/regional-groundwater-monitoring-reports


 
 

 
 

2018 National Ground-Water Monitoring Network - Funding Opportunity # G17AS00070 7 

During WY 1994-95, WRD and the United States Geological Survey (USGS) began a 
cooperative study to improve the understanding of the geohydrology and geochemistry of 
the two basins. The initial study was documented in USGS Water Resources Investigations 
Report 03-4065, Geohydrology, Geochemistry and Ground-Water Simulation-Optimization 
of the Central Basin and West Coast Basin, Los Angeles County, California (Reichard et al. 
2003). This study is the nucleus of WRD’s Regional Groundwater Monitoring Program. In 
addition to compiling existing available data, this study recognized that sampling 
production wells did not adequately characterize the layered multiple aquifer systems of 
the CBWCB. The study recommended that new data should be collected by drilling and 
constructing nested groundwater monitoring wells and conducting depth-specific 
groundwater monitoring. 
 
Description of WRD’s monitoring well network 
WRD’s Regional Groundwater Monitoring Program has now grown into a network of 320 
aquifer-specific monitoring wells in 53 locations throughout the Central Basin and West 
Coast Basin. Well locations are chosen based on spatial distribution to cover regions within 
the sub-basins, in data gap areas to improve the understanding of the geochemistry and 
geohydrology, and in important recharge and pumping regions.  

 
WRD has constructed the well network in conjunction with the USGS, with nested wells at 
depths ranging from 70 to over 2,000 feet, depending on the aquifer or zone being 
monitored. Figure 1 (page 2) shows the locations of wells in WRD’s nested monitoring well 
network.  
 
Monitoring Rationale  
Based on the references presented in “Ground-Water-Level Monitoring and the Importance 
of Long-Term Water-Level Data” (U.S. Geological Survey Circular 1217, Taylor and Alley, 
2001) WRD measures water levels quarterly.  The quarterly frequency of static water level 
measurements should be adequate to detect short-term and seasonal ground-water-level 
fluctuations of interest and to discriminate between the effects of short- and long-term 
hydrologic stresses.  

 
Groundwater level monitoring 
Groundwater levels are a direct indication of the amount of groundwater in the basins. 
Tracking groundwater levels can identify areas of recharge and discharge from the basins. 
They suggest which way the groundwater is moving so that recharge water or contaminants 
can be monitored. WRD uses groundwater levels to determine when additional 
replenishment is required, and to calculate changes in groundwater storage.  Groundwater 
levels can also be used to identify source areas and pathways for seawater intrusion, and 
to demonstrate the effectiveness of seawater barrier injection wells. 
 
To capture daily and seasonal water level variations, WRD has installed automatic data-
logging equipment in most nested monitoring wells to collect water level measurements 
more frequently. WRD also obtains water level data from cooperating entities such as 



 
 

 
 

2018 National Ground-Water Monitoring Network - Funding Opportunity # G17AS00070 8 

groundwater pumpers, and local and regional agencies. These data are entered into WRD’s 
GIS water level database for archiving and analysis. 
 
Historically, water levels in the CBWCB are highest following winter rains, storm water 
recharge and low pumping periods. Increased production generally occurs in the spring 
when demand and usage increase. Water levels are lowest in the basins in late summer and 
sometimes, into fall. The end of the water year on September 30th may also see rapid 
changes in water levels as certain pumpers turn on or turn off their production wells to 
utilize imported water from Metropolitan Water District if it is made available.  
 
Groundwater quality monitoring 
Annually, WRD collects over 600 groundwater samples from its monitoring well network 
and analyzes these for more than 100 water quality constituents to produce over 60,000 
individual data points to track water quality in the basins. By analyzing and reviewing results 
on a regular basis, new and emerging water quality concerns can be identified and 
managed. Ten water quality constituents are proposed for the NGWMN to represent 
overall groundwater quality in the basins. These include total dissolved solids (TDS), iron, 
manganese, chloride, nitrate, trichloroethylene (TCE), tetrachloroethylene (PCE), arsenic, 
perchlorate, and hexavalent chromium. 
 
Groundwater in the CBWCB continues to be of generally high quality, suitable for potable 
and non-potable uses. There are however, localized areas of marginal to poor water quality, 
from natural or anthropogenic causes. WRD will continue to focus on these areas to 
monitor trends and look for ways to mitigate groundwater contamination.  
 
Consistent with WRD’s mission to provide, protect, and preserve high quality groundwater, 
and as required by California’s Recycled Water Policy, a Salt and Nutrient Management Plan 
has been developed and adopted to ensure the long-term viability of groundwater in the 
CBWCB. Thirteen nested monitoring wells have been selected to track salt and nutrient 
water quality trends in the most critical areas of the basins. These data are shared with 
state agencies and could potentially be shared with NGWMN. 

 
As regulators consider water quality standards for contaminants of emerging concern, 
WRD’s monitoring well network is an asset to detect these in groundwater. These 
contaminants may include pesticides, n-nitrosodimethylamine (NDMA), 1,4-dioxane, 
pharmaceuticals and personal care products, oil and gas field indicators, and more. This 
year for the first time, WRD will analyze groundwater samples for 1-4 dioxane, 1,2,3-TCP, 
and NDMA, in wells where such data has not been previously collected. 
 
WRD’s Operation of the Regional Groundwater Monitoring Network 
WRD continues to refine the regional understanding of groundwater occurrence, 
movement, and quality with its extensive monitoring program. Automatic dataloggers 
monitor groundwater elevation differences throughout the year. Conductivity sensors at 
key nested monitoring wells track water quality changes and supplement automated water 
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level data. Telemetry technology sends real-time water level data to WRD from several 
locations.  A Supervisory Control and Data Acquisition (SCADA) system is being developed 
to facilitate more electronic data transfer to increase real-time data observation and 
analysis. 
 
WRD continually evaluates the need to fill gaps in water level data, water quality data, and 
the hydrogeologic conceptual model with additional nested monitoring wells. Most years, 
at least one new monitoring well is added in each Basin, through the Capital Improvement 
Program.  
 
Data from the regional groundwater monitoring program are used along with GIS to analyze 
issues and develop strategies to meet water quality and groundwater replenishment 
objectives. WRD staff use monitoring data to refine the hydrogeologic conceptual model of 
the CBWCB. Monitoring data is also shared with local USGS staff, who are in the latter stages 
of preparing a new conceptual groundwater model to improve understanding of the 
groundwater system.  
 
WRD’s 2017-2018 annual budget for groundwater monitoring operations is $602,000, and 
$1,020,000 for groundwater monitoring capital expenses.  

 
iii. Describe previous projects with the NGWMN 

 
WRD has done no previous projects with the NGWMN, and has not been involved with the 
Network to date, therefore no sites are currently provided.  
 
WRD does provide water level data to the California Statewide Groundwater Elevation 
Monitoring (CASGEM) program, which also provides some data to the NGWMN. The 
primary objective of the CASGEM program is to define seasonal and long-term trends in 
groundwater elevations through standardized and systematic data collection and to share 
information with the public and stakeholders. WRD selected a total of 17 wells for the 
CASGEM program based on guidance from the California Department of Water Resources 
(DWR). This includes 6 wells in the West Coast Basin and 11 wells in the Central Basin. WRD 
proposes to collaborate with USGS NGWMN staff and evaluate these wells for inclusion in 
the NGWMN. WRD can provide both water level data and water quality data to the Network 
for the selected wells.  
 

iv. Information Technology (IT) Infrastructure 
 

Databases used to store data at WRD 
WRD stores its data in Microsoft Access and Excel Spreadsheets. Water level data are stored 
in the “Nested Wells Hydrographs Directory” Excel database, and water quality data are 
loaded into the Access database, “WRD Water Quality Database.”  
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WRD utilizes Global Positioning System (GPS) technology to determine and document the 
locations of basin-wide production wells, nested monitoring wells, and other geographic 
features for use in its GIS database. WRD wells were surveyed by the USGS, most recently 
in 2014. During WY 2015-16, WRD updated and modernized this database so that a 
consistent reference surface datum is used when describing the mean sea level elevation 
at each monitoring well. 
 
WRD constantly updates its GIS with new data and newly-acquired archives of data from 
other agencies. The GIS is a primary tool for WRD and other water managers to more 
accurately track groundwater usage, groundwater quality, and water demand projections, 
thus improving management of the basins. 
 
Web Server Infrastructure  
WRD maintains a Linux server for wrd.org. 
 
Current data sharing applications, services, or web sites 
In early 2003, WRD completed the development of its Internet-based GIS and Interactive 
Well Search Tool, which was made available to the public for access to CBWCB groundwater 
information. WRD’s internet-based GIS can be accessed through the District’s GIS website 
at http://gis.wrd.org. The website provides the public with access to much of the water 
level and water quality data contained in the annual Regional Groundwater Monitoring 
Report. Well information can be accessed through interactive maps or text searches on the 
website, and results can be displayed in both tabular and graphical formats. 
 
In accordance with a 2009 State Legislature mandate, the California Department of Water 
Resources (DWR) developed the California Statewide Groundwater Elevation Monitoring 
(CASGEM) program. In October 2011, WRD was assigned as the Designated Monitoring 
Entity responsible for collecting and reporting CBWCB groundwater level data to CASGEM. 
WRD collects groundwater level data from seventeen designated sites within its service 
area, tracks seasonal and long-term trends and provides that data to the CASGEM program. 

 
Staff Qualifications, Experience and Availability  
With its reputation for fiscal responsibility, history of implementing complex capital 
projects, and practice of working collaboratively. WRD has a demonstrated capacity to lead 
this work and administer a cooperative agreement from USGS. The project team is available 
and dedicated to work on this cooperative agreement, setting up data services as a new 
data provider, and installing a strategic monitoring well. 
 
Project Team 

• Ted Johnson, PG, CHg – Chief Hydrogeologist 
• Everett Ferguson, PG, CHg – Senior Hydrogeologist 
• Brian Partington, PG, CHg – Senior Hydrogeologist 
• Benny Chong – Associate Hydrogeologist/Project Manager 
• Greg Osti – Online Technology and Data Specialist 

http://wrd.org/


 
 

 
 

2018 National Ground-Water Monitoring Network - Funding Opportunity # G17AS00070 11 

The project team is headed by WRD’s Chief Hydrogeologist, Mr. Ted Johnson, and includes 
members from WRD’s Hydrogeology Team and Information Technology Team. Team 
members have a well-established relationship, and have successfully completed several 
projects together for WRD’s Regional Groundwater Monitoring Program. A qualified well-
drilling contractor will be engaged through WRD’s competitive procurement process.  
 
Ted Johnson, PG, CHg – Chief Hydrogeologist 
Mr. Johnson has been with WRD for over twenty years. As Chief Hydrogeologist, Mr. 
Johnson is knowledgeable on the hydrogeology of the Central Basin and West Coast Basin. 
Mr. Johnson oversees WRD’s extensive Regional Groundwater Monitoring Program and 
leads data analysis. He will provide expertise and engage with the project team.   
 
Benny Chong – Associate Hydrogeologist/Project Manager 
Mr. Chong has been employed in the hydrogeology department at WRD for over 19 years. 
He has extensive experience managing WRD’s monitoring well network including managing 
the well log inventory and archives, datalogger operations and field equipment inventory, 
and water level hydrographs. Mr. Chong performs hydrogeologic database management 
and is responsible for data entry for water levels, new wells, and well construction 
information, which will be beneficial for Objective 1 and 2 of this project. Mr. Chong’s 
hands-on experience with WRD’s Regional Monitoring Network makes him well qualified to 
lead the project team.  
 
Everett Ferguson, PG, CHg – Senior Hydrogeologist 
Mr. Ferguson has extensive experience with WRD’s monitoring well network, data analysis, 
and permitting process, and has worked in geoscience and hydrogeology in Southern 
California for over 25 years. Through his role as Senior Hydrogeologist at WRD, Mr. 
Ferguson has a strong understanding of groundwater replenishment activities in the Central 
Basin. He will work closely with team members on Objective 5, ensuring that permits are 
secured for the drilling of a new strategic monitoring well that will benefit both WRD and 
the USGS. 

 
Brian Partington, PG, CHg – Senior Hydrogeologist 
With over 20 years of experience as a Hydrogeologist, Mr. Partington is a technical expert 
in various field methods including well drilling, well installation, and water quality sampling. 
Mr. Partington will participate in identifying the wells to be added to the NGWMN. He will 
also be involved on Objective 5, from handling the specifications and plans, to coordination 
with USGS and other regulatory agencies, and with the contractor bidding process.  
 
Greg Osti – Information Technology and Data Specialist 
Mr. Osti has over 20 years of experience as an Information Technology programmer and 
over 8 ½ years working on water quality data with WRD’s monitoring program. Mr. Osti is 
the go-to programmer at WRD and can set up web services for Objective 1 and for 
subsequent years on Objective 2. As a technology developer, he is available to fill in data 
gaps and facilitate implementation of web services with USGS.  
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WRD will utilize a competitive process select a qualified contractor to drill and install the 
new monitoring well for Objective 5. WRD evaluates contractors’ previous experience, 
professional specialties, technical competence, project team qualifications, billing rates, 
and total cost, and local, small, and veteran businesses receive priority.  

 
Security requirements or limitations 
WRD maintains an SSL-encrypted intranet and utilizes building security including ID cards.  

 
Planned database updates during the next 2-3 years and potential effect on NGWMN 
sharing 
WRD plans to develop a Microsoft SQL database system on its internal network, but this is 
not expected to disrupt WRD’s ability to share data with the NGWMN.  

 
 
b. Project Summary 

 
With financial assistance from the USGS, WRD proposes to implement a two-year project that 
will address Objectives 1, 2 and 5 in the Coastal Basins aquifers (Los Angeles-Orange County 
coastal plain aquifer system) in California. Implementation will begin July 1, 2018 and 
conclude June 30, 2020.  
 
In Year 1, WRD will become a new data provider for the NGWMN, contributing both water 
quality and water level data (Objective 1) for the Los Angeles-Orange County coastal plain 
aquifer system. This project aligns with USGS NGWMN Program goals by filling gaps in the 
Network for a Principal Aquifer that is a priority for the USGS and which lacks water quality 
data providers. Additionally, this is one of the most populous urbanized areas of the United 
States which also relies heavily on groundwater. WRD has a deep understanding of this area 
and can contribute both local expertise and regional leadership. 
 
Approximately 13 million people reside in 69 cities overlying this Los Angeles-Orange County 
coastal plain aquifer system, where groundwater comprises approximately 50% of the 
regional water supply. With threats from diminishing groundwater levels, seawater intrusion, 
multiple contaminant plumes, and climate change, monitoring the quality and quantity of 
groundwater supply for this region is of national importance.  
 
The economic output of this region also contributes to its national significance. The gross 
domestic product (GDP) of the Los Angeles County-Orange County region rose by $38 billion 
last year to $1.002 trillion, ranking the metro area’s economy as the second highest in the 
nation, surpassed only by the New York City-New Jersey area with $1.66 trillion. Only three 
states and 15 nations have larger GDPs. Nationally, if the Los Angeles County-Orange County 
region was its own state, its annual output would rank behind California, New York and Texas 
and just ahead of Florida. 
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The economic region overlies the Los Angeles-Orange County coastal plain basin, a structural 
basin formed by folding of the consolidated sedimentary, igneous, and metamorphic rocks 
that underlie the basin at great depths. Although the subsurface structure of the basin is 
complex, two major northwest-trending troughs—which are separated for most of their 
length by an uplifted and faulted structural zone—contain the sediments that compose the 
aquifer system. These sediments are as thick as 30,000 feet in some areas. The coastal plain 
aquifer system is made up of as many as 11 locally named aquifers. Each consists of a distinct 
layer of water-yielding sand and gravel usually separated from other sand and gravel beds by 
clay and silt confining units. In many places, however, either the water-yielding sediments 
are in direct hydraulic contact or the intervening confining units contain sufficient sand and 
gravel to allow water to pass between adjacent aquifers.1 
 
In Year 2, WRD will continue to provide data to the NGWMN (Objective 2) and drill a new 
monitoring well in a strategic location of benefit to the NGWMN (Objective 5).  
 
With this two-year project, WRD will make a significant contribution to the long-term 
groundwater quantity and quality monitoring framework established by the USGS. By 
providing data necessary for planning, management, and development of groundwater 
supplies to meet current and future water needs in the Los Angeles-Orange County coastal 
plain aquifer system, WRD will address the data gap that currently exists for this populous 
region.  

 
 
c. Project Description 

 
Objective 1 (Year 1): Join the National Groundwater Monitoring Network 
Efforts in Year 1 will be entirely focused on WRD becoming a new data provider (Objective 1). 
WRD will collaborate with the USGS to identify and select sites from within WRD’s regional 
groundwater monitoring network that are strategic for inclusion in the NGWMN. WRD will 
provide both water level AND water quality data to the Network. From within WRD’s existing 
monitoring well network, data from 28 wells (17 sites) is currently shared with the CASGEM 
Program. This subset of wells, which has already been selected to capture the complexities 
of the basin, will be evaluated for inclusion in the NGWMN. Mr. Benny Chong will be the 
Project Manager for this Task, and will implement many of the day-to-day activities related 
to data management. Mr. Chong has overseen data collection from WRD wells for over 19 
years. He will work in close collaboration with the Hydrogeology team which includes Ted 
Johnson, Brian Partington, Everett Ferguson and Greg Osti. 
 
Major Tasks in the Year 1, Objective 1 Project will include: Coordination with the NGWMN 
staff; selecting sites for inclusion according to criteria in the NGWMN Framework document, 

                                                        
1 Groundwater Atlas of the United States, Segment 1. HYDROLOGIC INVESTIGATIONS ATLAS 730-B. United States 
Geological Survey 1995 pp B25-26 
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USGS Well Selection Criteria tip sheets, and cognizant of Minimum Data Requirements. WRD 
will classify sites into Subnetworks and Monitoring Categories, and provide required data 
elements in the Well Registry and through web services. WRD will populate the NGWMN Well 
Registry with site and network information and upload information as required, and connect 
agency databases to the NGWMN Portal using web services for water levels and water 
quality.  
 
In Year 1, WRD will contribute $91,700 in in-kind match by collecting and processing water 
quality and water level data for wells in the Network. Protocols for data collection and 
management will be documented for the NGWMN, and WRD will prepare a brief report for 
the USGS summarizing work on this Project. 

 
Figure 6 – WRD’s CASGEM Well Network to be Evaluated for Inclusion in NGWMN 

 
Objective 1 (Year 1) Workplan 
 
Task 1.1 Project Management & Grant Administration 
The Project Manager will finalize the cooperative agreement; submit claims to ASAP; and 
submit the Annual Progress Reports, Annual Financial Reports, Final Technical Report, and 
Final Financial Report. The Project Manager will coordinate with USGS national and local 
offices, and CASGEM. 
 
Task 1.2 Select sites for the NGWMN 
In consultation with the NGWMN staff, WRD’s hydrogeology team will select appropriate 
sites for the NGWMN according to criteria in the NGWMN Framework document, the Well 

https://cida.usgs.gov/ngwmn/doc/NGWMN_WL_Criteria_Tip_Sheet.pdf
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Selection Criteria for Water Levels and Well Selection Criteria for Water Quality tip sheets, 
and the Minimum Data Requirements tip sheet; the hydrogeology team will work 
collaboratively with USGS to select locations.   
 
Task 1.3 Classify sites into Subnetworks and Monitoring Categories 
WRD’s hydrogeology team will classify sites as described in the NGWMN Framework 
document and by sub-network and monitoring categories. 
 
Task 1.4 Provide required data elements for selected sites 
WRD staff will provide data in the Well Registry and through web services, as per the required 
data elements described in the Minimum Data Requirements tip sheet. 
 
Task 1.5 Populate the NGWMN Well Registry with site and network information 
WRD staff will populate the site and network data in a NGMWN provided template 
spreadsheet and upload that spreadsheet into the Well Registry. 
 
Task 1.6 Connect agency databases to the NGWMN Portal using web services 
WRD staff will establish separate web services for water-level data, well construction data, 
and lithology data. A water-quality data web service will be established unless otherwise 
available from the USEPA Water Data Exchange.  
 
Task 1.7 Collect and Process Water Quality and Water Level Data for NGWMN 
WRD’s hydrogeology team will collect water quality and water level information semi-
annually, and process that data for use in the NGWMN.  
 
Task 1.8 Document data collection and Data Management protocols 
The Project Manager will document the methods and protocols used to collect and manage 
data, and share this information on the NGWMN. 
 
Task 1.9 Prepare a brief report 
WRD’s Hydrogeology team will document the work done for each task above. This should 
include: the criteria used to select and classify wells, a description of web services set up for 
the project and the underlying supporting IT infrastructure, a description the field data 
collection, and a description of data management practice. 
 
 
Objective 1 (Year 1) Budget 

 
Budget Summary: 

USGS funding Total:   $68,820.00 
In-kind services Total:   $91,700.00 
Objective Total            $160,520.00 

 

Overhead/indirect rate: 0% 
 
 

https://cida.usgs.gov/ngwmn/doc/NGWMN_WL_Criteria_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_WQ_Criteria_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_WQ_Criteria_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_Minimum_Data_Elements_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_Subnetwork_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_Minimum_Data_Elements_Tip_Sheet.pdf
https://cida.usgs.gov/ngwmn/doc/NGWMN_Minimum_Data_Elements_Tip_Sheet.pdf
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OBJECTIVE 1 – Detailed Budget 
a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly 
rate 
(includin
g fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal 
cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 1.1 Project Management $75 40 $3,000  $3,000  
Ted Johnson 1.2 Select sites for the NGWMN $135 12 $1,620  $1,620  
Everett Ferguson $100 24 $2,400  $2,400  
Brian Partington $80 40 $3,200  $3,200  
Benny Chong $75 100 $7,500  $7,500  
Greg Osti $70 12 $840  $840  
Ted Johnson 1.3 Classify sites into Subnetworks 

and Monitoring Categories 
$135 8 $1,080  $1,080  

Brian Partington $80 12 $960  $960  
Benny Chong $75 80 $6,000  $6,000  
Ted Johnson 1.4 Provide required data 

elements for selected site 
$135 2 $270  $270  

Brian Partington $80 8 $640  $640  
Benny Chong $75 30 $2,250  $2,250  
Brian Partington 1.5 Populate the NGWMN Well 

Registry with site and network 
information 

$80 4 $320  $320  
Benny Chong $75 16 $1,200  $1,200  
Greg Osti $70 60 $4,200  $4,200  
Brian Partington 1.6 Connect agency databases to 

the NGWMN Portal using web 
services 

$80 4 $320  $320  
Benny Chong $75 16 $1,200  $1,200  
Greg Osti $70 80 $5,600  $5,600  
Ted Johnson 1.7 Collect WL and WQ data for 

NGWMN 
$135 4 $540   $540 

Brian Partington $80 8 $640   $640 
Benny Chong $75 340 $25,500   $25,500 
Sample Rig $150 34 $5,100   $5,100 
Brian Partington 1.8 Document data collection and 

Data Management protocols 
$80 4 $320  $320  

Benny Chong $75 32 $2,400  $2,400  
Greg Osti $70 32 $2,240  $2,240  
Ted Johnson 1.9 Prepare a brief report $135 4 $540  $540  
Brian Partington $80 8 $640  $640  
Benny Chong $75 24 $1,800  $1,800  
Greg Osti $70 4 $280  $280  

Salary Totals $50,820 $31,780 
e) Contracts: 
1) 
Description of Task/contract 

2) 
Hourly rate of 
compensation 
(including 
fringe benefits) 

3) 
Number of hours 
planned 

4) 
Salary Cost 
(e2 x e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind 
cost 

1.1 Grant Administration $180 100 $18,000 $18,000  

1.7 Collect WL and WQ data for 
NGWMN (Lab) 

$1,070 56 $59,920  $59,920 

Total $18,000 $59,920 
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Objective 1 (Year 1) Timeline 
 

 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
1.1 Project 

Management 
and Grant 
Administration 

X X X X X X X X X X X X 

1.2 Select sites for 
the NGWMN X X           

1.3 Classify sites 
into 
Subnetworks 
and Monitoring 
Categories 

  X X X        

1.4 Provide 
required data 
elements for 
selected site 

  X X X        

1.5 Populate the 
NGWMN Well 
Registry with 
site and 
network 
information 

     X X      

1.6 Connect agency 
databases to 
the NGWMN 
Portal using 
web services 

       X X X   

1.7 Collect WL and 
WQ data for 
NGWMN 

  X      X    

1.8 Document data 
collection and 
Data 
Management 
protocols.  

         X X  

1.9 Prepare a brief 
report           X X 
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Objective 2 (Year 2): Provide Persistent Data Services 
 
In Year 2, WRD proposes to continue to provide water level and water quality data to the 
NGWMN (Objective 2) for the selected wells. As a “Persistent Data Provider” WRD will keep 
the list of sites in NGWMN Well Registry up to date, and classify any new sites according to 
the USGS subnetwork and monitoring categories. WRD will populate data elements for a 
proposed new monitoring well in the NGWMN Well Registry. WRD will collect and analyze 
water quality samples and water level data for wells in the Network twice per year, and 
contribute this work as in-kind match. WRD will maintain web services connections to the 
NGWMN Portal and update web services to serve any new required elements, and produce 
a final report to document activities completed as part of the Objective 2 Project. The Project 
Manager for the Year 2 Objective 2 Project will be Mr. Benny Chong who will also be 
responsible for data management. Others on the WRD Hydrogeology team will provide 
quality assurance, coordination with USGS and data management assistance. 
 
Objective 2 (Year 2) Workplan 
 
Task 2.1 Grant Management & Administration 
WRD will finalize the cooperative agreement; submit claims to ASAP; prepare an Annual 
Progress Report; Annual Financial Report; Final Technical Report and Final Financial Report. 

 
Task 2.2. Keep the list of sites in NGWMN Well Registry up to date  
WRD staff will add any new qualified sites to the Well Registry and remove any sites that are 
no longer active. 

 
Task 2.3 Classify New Sites 
WRD’s Hydrogeology team will classify any new sites according to Subnetwork and 
Monitoring Categories as described in the NGWMN Framework document and the tip sheets. 
The team will review classification of existing sites to see if they are still appropriate. 
 
Task 2.4 Populate data elements for any new sites in agency databases and the NGWMN Well 
Registry 
WRD’s Hydrogeology team will populate data elements for any new sites, including the new 
monitoring well that is proposed in Year 2. 
 
Task 2.5 Keep site information up to date 
WRD’s hydrogeology team will keep information on existing sites updated in the Well Registry 
as new data becomes available. 
 
Task 2.6 Maintain web services connections to the NGWMN Portal 
WRD’s hydrogeology team will maintain web services connections to the NGWMN Portal, and 
coordinate with NGWMN Portal staff as needed. 

 
Task 2.7 Collect WL and WQ data for NGWMN 
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Assumptions: Collect twice per year. 
 
Task 2.8 Update web services to serve any new required elements 
WRD’s hydrogeology team will update web services to serve any new required elements and 
coordinate with NGWMN Portal staff as needed. 

 
Task 2.8 Document persistent data services activities in final report 
The project manager will document persistent data services activities in a final report.   
 
 
Objective 2 (Year 2) Budget 
 
Budget Summary: 

USGS funding Total: $14,950.00 
In-kind services Total: $16,380.00 
Objective Total: $31,330.00 

 
Overhead/indirect rate: 0% 

 
Detailed Budget provided on the following page. 
 
 
 
 
 

(REMAINDER OF PAGE INTENTIONALLY LEFT BLANK) 
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OBJECTIVE 2 – Detailed Budget 

a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly rate 
(including 
fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 2.1 Project Management $75 27 $2,025  $2,025  
Ted Johnson 2.2 Keep the list of sites in 

NGWMN Well Registry up to 
date 

$135 2 $270  $270  
Brian Partington $80 2 $160  $160  
Benny Chong $75 10 $750  $750  
Ted Johnson 2.3 Classify any new sites $135 2 $270  $270  
Brian Partington $80 2 $160  $160  
Benny Chong $75 10 $750  $750  
Brian Partington 2.4 Populate data elements 

for any new sites 
$80 2 $160  $160  

Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Brian Partington 2.5 Keep existing site info up 

to date 
$80 2 $160  $160  

Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Brian Partington 2.6 Maintain web services 

connections to the NGWMN 
Portal 

$80 2 $160  $160  
Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Ted Johnson 2.7 Collect WL and WQ data 

for NGWMN 
$135 2 $270   $270 

Brian Partington $80 2 $160   $160 
Benny Chong $75 50 $3,750   $3,750 
Sample Rig $150 10 $1,500   $1,500 
Benny Chong 2.8 Update web services to 

serve any new required 
elements 

$75 10 $750  $750  

Greg Osti $70 20 $1,400  $1,400  

Ted Johnson 2.9 Document persistent data 
services activities in final 
report 

$135 1 $135  $135  
Brian Partington $80 2 $160  $160  
Benny Chong $75 12 $900  $900  
Greg Osti $70 2 $140  $140  

Salary Totals $11,350 $5,680 
e) Contracts: 
1) 
Description of Task/ 
contract 

2) 
Hourly rate of 
compensation 
(including fringe 
benefits) 

3) 
Number of hours planned 

4) 
Salary Cost (e2 x 
e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind cost 

2.1 Grant 
Administration 

$180 20 $3,600 $3,600 
 

 

2.7 Collect WL and WQ 
data for NGWMN (Lab) 

$1,070 10 $10,700  $10,700 

Total $3,600 $10,700 
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Objective 2 (Year 2) Timeline 
 

 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
2.1 Project 

Management 
and Grant 
Administration 

X X X X X X X X X X X X 

2.2 Keep the list of 
sites in 
NGWMN Well 
Registry up to 
date 

X X           

2.3 Classify any 
new sites   X X X        

2.4 Populate data 
elements for 
any new sites 

  X X X        

2.5 Keep existing 
site info up to 
date 

     X X      

2.6 Maintain web 
services 
connections to 
the NGWMN 
Portal 

X X X X X X X X X X X X 

2.7 Collect WQ and 
WL data for 
NGWMN 

  X      X    

2.8 Update web 
services to 
serve any new 
required 
elements 

  X   X   X   X 

2.8 Document 
persistent data 
services 
activities in final 
report 

          X X 
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Objective 5 (Year 2): Drill a Strategic New Monitoring Well 
 
WRD proposes to drill a new monitoring well to a depth of 500-800 feet in a location that is 
strategic to both NGWMN and WRD. This work meets Objective 5 of the USGS.  

 
An additional groundwater monitoring well is needed to better define water level contours 
in the northeastern portion of the Central Basin (the “study area”), which serves as a key 
replenishment area. Comprised of mostly coarse-grained sediments which allow surface 
recharge, groundwater in the study area feeds into several confined aquifers within the 
pressure area of the Central Basin. This is an important water supply for 43 cities and 4 million 
residents of WRD’s service area. Enhanced replenishment activities by WRD, active 
groundwater pumping by many local agencies, and a migrating plume of mixed contaminants 
including Volatile Organic Compounds (VOCs), perchlorate and low concentrations of dioxins 
contribute to the need for better understanding of how this key water supply is changing over 
time. The hydrogeology of the area is complex and highly varied.  
 
While WRD does have a few existing monitoring wells in the general vicinity, a new 
monitoring well is proposed for the NE portion of the Montebello Forebay to address a 
significant data gap between groundwater flow from the up-gradient San Gabriel Basin and 
the downgradient (non-pressure) Central Basin. Many Superfund sites and areas of VOC 
plumes are making their way through the Whittier Narrows that separates the two 
groundwater basins. A new monitoring well, strategically located, will help delineate 
groundwater contours and flow directions. Because the Montebello Forebay is a complex 
region of merged and uplifted aquifers, any migration of contaminants into shallow aquifers 
can be a risk to deeper aquifers. The 
Montebello Forebay is also the setting 
for two important spreading grounds, 
the Rio Hondo and San Gabriel River, 
which are the primary sources of 
groundwater recharge in the Central 
Basin. WRD is investing heavily in state-
of-the-art recycled water facilities to 
support groundwater replenishment and 
the local water supply in this region. It is 
especially important to have a keen 
understanding of potential impacts to 
the groundwater quality, as well as 
information about the effects of water 
management activities. 
 
The proposed nested groundwater monitoring well will have up to approximately six 
individual well screens completed to an anticipated depth of 500-800 feet. The location is 
shown in Figure 8.  

Figure 7 – Plume of Mixed Contaminants 
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Figure 8 – Location for New Well 

 
WRD’s hydrogeology team has extensive experience with drilling monitoring wells. The 
typical installation process includes an initial pilot boring using direct mud rotary drilling 
methods to a predetermined depth. A field geologist provides oversight during drilling 
operations and keeps a detailed boring log of the soil cuttings with descriptions conforming 
to standard best practices including the Unified Soils Classification System (USCS). Upon 
completion, geophysical logging is performed to further evaluate the geology using oilfield 
methods (e.g., provide more detail than a traditional logging) that have been adapted to a 
clean water application as performed by Schlumberger. The data is then processed and 
distributed to a well-screen selection committee comprised of experienced geologists who 
are knowledgeable about the basin, and includes representatives from WRD and USGS. Well 
screens are chosen based on a detailed sequence stratigraphy model developed for the basin 
by the USGS. The pilot boring is subsequently reamed to a larger diameter to accommodate 
multiple nested groundwater monitoring wells screened into the various aquifers. The final 
step includes well development to repair any formation damage caused by the drilling and 
remove remaining sediments from the well to a minimum turbidity reading of approximately 
10 NTUs. A well-vault will be installed to protect the well-casings and pressure transducers 
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will be installed in the wells. The well location and elevations will be surveyed and data 
entered into the National Groundwater Monitoring Network. 
 

 
Figure 9 – Diagram of Typical Well Construction 

  
 

Objective 5 (Year 2) Workplan 
 

Task 1. Project Management and Grant Administration 
The Project Manager will coordinate with USGS NGWMN staff and local offices; submit 
claims to ASAP; Submit Annual Progress Report and Annual Financial Report; Submit Final 
Technical Report and Final Financial Report. The Project Manager will be responsible for 
coordinating all activities. 
 
Task 2. Planning and drilling new well 
Includes environmental document, mitigation plan if required, secure access, survey, pilot 
hole, geophysical log, well construction, well vault, pressure transducers and first sampling. 
 
Task 3. Enter well-construction details into WRD database, CASGEM and 
NGWMN Well Registry 
 
Task 4. Document well-drilling activities in the final report for the project 
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Objective 5 (Year 2) Budget 
 

Budget Summary: 
USGS funding Total: $135,000.00 
In-kind services Total: $397,270.00 
Objective Total:     $532,270.00 

 
Overhead/indirect rate: 0% 

 
 

OBJECTIVE 5 – Detailed Budget 
a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly rate 
(including 
fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal 
cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 5.1 Project Management $75 80 $6,000   $6,000 
Ted Johnson 5.2 Planning and drilling new 

well 
$135 10 $1,350   $1,350 

Everett Ferguson $100 24 $2,400   $2,400 
Brian Partington $80 40 $3,200   $3,200 
Benny Chong $75 80 $6,000   $6,000 
Brian Partington 5.3 Enter well-construction 

details into WRD database, 
CASGEM and 
NGWMN Well Registry 

$80 4 $320   $320 
Benny Chong $75 4 $300   $300 
Greg Osti $70 32 $2,240   $2,240 

Ted Johnson 5.4 Document well-drilling 
activities in the final report for 
the project 

$135 4 $540   $540 
Brian Partington $80 8 $640   $640 
Benny Chong $75 24 $1,800   $1,800 
Greg Osti $70 4 $280   $280 

Salary Totals $0 $25,070 
b) Supplies: None 
c) Equipment: None 
d) Travel: None 
e) Contracts: 
1) 
Description of Task/ contract 

2) 
Hourly rate of 
compensation 
(including fringe 
benefits) 

3) 
Number 
of hours 
planned 

4) 
Salary Cost (e2 x 
e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind 
cost 

5.1 Project Management $180 40 $7,200  
 

$7,200 

5.2 Planning and drilling new well   $500,000 $135,000 $365,000 
Total $135,000 $372,000 
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Objective 5 (Year 2) Timeline 

 
 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
5.1 Project 

Management and 
Grant 
Administration 

X X X X X X X X X X X X 

5.2 Planning and 
drilling new well X X X X X X       

5.3 Enter well-
construction 
details into WRD 
database, 
CASGEM and 
NGWMN Well 
Registry 

      X X X X   

5.4 Document well-
drilling activities 
in the final report 
for the project 

          X X 
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C. Budget Summary 
 
 
Indirect cost rate: 0% 
 
 
Budget summary Year 1 
Category Federal $ Agency in-kind $ Total $ 

1.  Salary (wages, fringe) $50,820 $31,780 $82,600 
2.  Travel    
3.  Equipment    
4.  Supplies    
5.  Contracts $18,000 $59,920 $77,920 
6.  Total Direct Costs (items 1-5) $68,820 $91,700 $160,520 
7.  Indirect cost    
8.  Total Cost (items 6 and 7) $68,820 $91,700 $160,520 

In-kind services percent:  57% 
 
 
Budget summary Year 2 
Category Federal $ Agency in-kind $ Total $ 

1.  Salary (wages, fringe) $11,350 $30,750 $42,100 
2.  Travel    
3.  Equipment    
4.  Supplies    
5.  Contracts $138,600 $382,900 $521,500 
6.  Total Direct Costs (items 1-5) $149,950 $413,650 $563,600 
7.  Indirect cost    
8.  Total Cost (items 6 and 7) $149,950 $413,650 $563,600 

In-kind services percent:  73% 

 
 
 
  



 
 

 
 

2018 National Ground-Water Monitoring Network - Funding Opportunity # G17AS00070 28 

D. Data Management Plan 
 
Type of Data 
Water-level and water-quality data will be collected and reported twice per year for each well in 
the network.  
 

Water quality analytes to be reported are: 
  Anions28, including Chloride, Sulfate by EPA Method 300.0 

Anions48, including Nitrate, Nitrite by EPA Method 300.0 
General Minerals 
General Physical Properties 
Hexavalent Chromium 
ICP Metals 
ICPMS Metals 
Perchlorate by EPA Method 331.0 
VOASDWA Volatile Organics by GCMS 
VOA TBA by EPA Method 524.2 Modified 

 
Data and Metadata Standards 
All data will be loaded into the NGWMN Well Registry. The water-level, water quality, well 
construction data, and lithology data will be stored in agency databases. Data are reviewed and 
approved according to WRD and USGS policy.  
 

Water-level data are collected from monitoring wells professionally surveyed by high precision 
GPS to obtain good control data. Reference Points (RP) are flush with the top of the well lid or 
well vault, on the highest side, punch marked and spray painted. All water level measurements 
are made from this RP. WRD water level measurements are made with an electric sounding tape. 
The tape is graduated in feet, tenths and hundredths of feet. 
 

Water-level samples are collected using standard EPA-approved methods, transported through 
a protected chain of custody, and analyzed at the Eurofins Eaton Analytical Laboratory via 
standard protocols. Water-quality data are reviewed and re-runs are requested, as needed. 
 
Policies for Access and Sharing 
All data collected for the project will be available through the NGWMN Data Portal without 
restriction. WRD will additionally continue to support its interactive well search tool (available at 
http://gis.wrd.org) and provide data to the CASGEM website for DWR and public access to the 
information. 
 
Provisions for re-use, re-distribution 
Any data obtained through the portal and redistributed is expected to cite the source of the data.  
 
Plans for Archiving and Preservation of Access 
WRD maintains a backup system of its electronic files. Additionally, water quality results are kept 
electronically on the Eurofins laboratory’s LIMS system.   

http://gis.wrd.org/
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E. Detailed Budgets 
 
Objective 1 (Year 1) 

 
Budget Summary: 

USGS funding Total: $68,820.00 
In-kind services Total: $91,700.00 
Objective Total:            $160,520.00 

 

Overhead/indirect rate: 0% 
 

a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly 
rate 
(includin
g fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal 
cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 1.1 Project Management $75 40 $3,000  $3,000  
Ted Johnson 1.2 Select sites for the NGWMN $135 12 $1,620  $1,620  
Everett Ferguson $100 24 $2,400  $2,400  
Brian Partington $80 40 $3,200  $3,200  
Benny Chong $75 100 $7,500  $7,500  
Greg Osti $70 12 $840  $840  
Ted Johnson 1.3 Classify sites into Subnetworks 

and Monitoring Categories 
$135 8 $1,080  $1,080  

Brian Partington $80 12 $960  $960  
Benny Chong $75 80 $6,000  $6,000  
Ted Johnson 1.4 Provide required data 

elements for selected site 
$135 2 $270  $270  

Brian Partington $80 8 $640  $640  
Benny Chong $75 30 $2,250  $2,250  
Brian Partington 1.5 Populate the NGWMN Well 

Registry with site and network 
information 

$80 4 $320  $320  
Benny Chong $75 16 $1,200  $1,200  
Greg Osti $70 60 $4,200  $4,200  
Brian Partington 1.6 Connect agency databases to 

the NGWMN Portal using web 
services 

$80 4 $320  $320  
Benny Chong $75 16 $1,200  $1,200  
Greg Osti $70 80 $5,600  $5,600  
Ted Johnson 1.7 Collect WL and WQ data for 

NGWMN 
$135 4 $540   $540 

Brian Partington $80 8 $640   $640 
Benny Chong $75 340 $25,500   $25,500 
Sample Rig $150 34 $5,100   $5,100 
Brian Partington 1.8 Document data collection and 

Data Management protocols 
$80 4 $320  $320  

Benny Chong $75 32 $2,400  $2,400  
Greg Osti $70 32 $2,240  $2,240  
Ted Johnson 1.9 Prepare a brief report $135 4 $540  $540  
Brian Partington $80 8 $640  $640  
Benny Chong $75 24 $1,800  $1,800  
Greg Osti $70 4 $280  $280  

Salary Totals $50,820 $31,780 
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b) Supplies: None 
c) Equipment: None 
d) Travel: None 
e) Contracts: 
1) 
Description of Task/contract 

2) 
Hourly rate of 
compensation 
(including 
fringe benefits) 

3) 
Number of hours 
planned 

4) 
Salary Cost 
(e2 x e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind 
cost 

1.1 Grant Administration $180 100 $18,000 $18,000 
 

 

1.7 Collect WL and WQ data for 
NGWMN (Lab) 

$1,070 56 $59,920  $59,920 

Total $18,000 $59,920 
 
Assumptions: 

• WRD add select CASGEM wells to the NGWMN in Year 1 
• Semiannual data collection (roughly March and September) 
• WL & WQ = 10 hours/sample 
• Sample Rig (owned by WRD) is salary 
• Lab analyses will be contracted 
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Objective 2 (Year 2) 
 

Budget Summary: 
USGS funding Total: $14,950.00 
In-kind services Total: $16,380.00 
Objective Total:     $31,330.00 

 
Overhead/indirect rate: 0% 
 

a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly rate 
(including 
fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 2.1 Project Management $75 27 $2,025  $2,025  
Ted Johnson 2.2 Keep the list of sites in 

NGWMN Well Registry up to 
date 

$135 2 $270  $270  
Brian Partington $80 2 $160  $160  
Benny Chong $75 10 $750  $750  
Ted Johnson 2.3 Classify any new sites $135 2 $270  $270  
Brian Partington $80 2 $160  $160  
Benny Chong $75 10 $750  $750  
Brian Partington 2.4 Populate data elements 

for any new sites 
$80 2 $160  $160  

Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Brian Partington 2.5 Keep existing site info up 

to date 
$80 2 $160  $160  

Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Brian Partington 2.6 Maintain web services 

connections to the NGWMN 
Portal 

$80 2 $160  $160  
Benny Chong $75 4 $300  $300  
Greg Osti $70 10 $700  $700  
Ted Johnson 2.7 Collect WL and WQ data 

for NGWMN 
$135 2 $270   $270 

Brian Partington $80 2 $160   $160 
Benny Chong $75 50 $3,750   $3,750 
Sample Rig $150 10 $1,500   $1,500 
Benny Chong 2.8 Update web services to 

serve any new required 
elements 

$75 10 $750  $750  

Greg Osti $70 20 $1,400  $1,400  

Ted Johnson 2.9 Document persistent data 
services activities in final 
report 

$135 1 $135  $135  
Brian Partington $80 2 $160  $160  
Benny Chong $75 12 $900  $900  
Greg Osti $70 2 $140  $140  

Salary Totals $11,350 $5,680 
b) Supplies: None 
c) Equipment: None 
d) Travel: None 
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e) Contracts: 
1) 
Description of Task/ 
contract 

2) 
Hourly rate of 
compensation 
(including fringe 
benefits) 

3) 
Number of hours planned 

4) 
Salary Cost (e2 x 
e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind cost 

2.1 Grant 
Administration 

$180 20 $3,600 $3,600 
 

 

2.7 Collect WL and WQ 
data for NGWMN (Lab) 

$1,070 10 $10,700  $10,700 

Total $3,600 $10,700 
 
Assumptions: 

• Semiannual data collection (roughly March and September) 
• WL & WQ = 10 hours/sample 
• Sample Rig (owned by WRD) is salary 
• Lab analyses will be contracted 
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Objective 5 (Year 2) 
 

Budget Summary: 
USGS funding Total: $135,000.00 
In-kind services Total: $397,270.00 
Objective Total:     $532,270.00 

 

Overhead/indirect rate: 0% 
 

a) Salary 
1) 
Employee Name 

2) 
Task 

3) 
Hourly rate 
(including 
fringe 
benefits) 

4) 
Number 
of hours 

5)  
Salary 
cost  
(a3 x a4) 

6) 
Indirect 
cost  
(a5 x 
indirect 
rate) 

Put total cost in either 
column a7 or a8 

7) 
Federal 
cost 
(a5 + a6) 

8) 
Agency In-
kind cost 
(a5 + a6) 

Benny Chong 5.1 Project Management $75 80 $6,000   $6,000 
Ted Johnson 5.2 Planning and drilling new 

well 
$135 10 $1,350   $1,350 

Everett Ferguson $100 24 $2,400   $2,400 
Brian Partington $80 40 $3,200   $3,200 
Benny Chong $75 80 $6,000   $6,000 
Brian Partington 5.3 Enter well-construction 

details into WRD database, 
CASGEM and 
NGWMN Well Registry 

$80 4 $320   $320 
Benny Chong $75 4 $300   $300 
Greg Osti $70 32 $2,240   $2,240 

Ted Johnson 5.4 Document well-drilling 
activities in the final report for 
the project 

$135 4 $540   $540 
Brian Partington $80 8 $640   $640 
Benny Chong $75 24 $1,800   $1,800 
Greg Osti $70 4 $280   $280 

Salary Totals $0 $25,070 
b) Supplies: None 
c) Equipment: None 
d) Travel: None 
e) Contracts: 
1) 
Description of Task/ contract 

2) 
Hourly rate of 
compensation 
(including fringe 
benefits) 

3) 
Number 
of hours 
planned 

4) 
Salary Cost (e2 x 
e3) 

Put total cost in either 
column e5 or e6 

5) 
Federal 
cost 

6) 
In-kind 
cost 

5.1 Project Management $180 40 $7,200  
 

$7,200 

5.2 Planning and drilling new well   $500,000 $135,000 $365,000 
Total $135,000 $372,000 

Assumptions: 
• New nested groundwater monitoring well in Central Basin; depth 500-1000 ft 
• Task 2 Planning and Drilling New Well includes environmental document, mitigation plan 

if required, secure access, survey, pilot hole, geophysical log, well construction, well vault, 
pressure transducers and first sampling. 



 
 

 
 

2018 National Ground-Water Monitoring Network - Funding Opportunity # G17AS00070 34 

F. Timelines 
 
Objective 1 (Year 1) 
 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
1.1 Project 

Management 
and Grant 
Administration 

X X X X X X X X X X X X 

1.2 Select sites for 
the NGWMN X X           

1.3 Classify sites 
into 
Subnetworks 
and 
Monitoring 
Categories 

  X X X        

1.4 Provide 
required data 
elements for 
selected site 

  X X X        

1.5 Populate the 
NGWMN Well 
Registry with 
site and 
network 
information 

     X X      

1.6 Connect 
agency 
databases to 
the NGWMN 
Portal using 
web services 

       X X X   

1.7 Collect WL 
and WQ data 
for NGWMN 

  X      X    

1.8 Document 
data collection 
and Data 
Management 
protocols.  

         X X  

1.9 Prepare a brief 
report           X X 
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Objective 2 (Year 2) 
 
 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
2.1 Project 

Management 
and Grant 
Administration 

X X X X X X X X X X X X 

2.2 Keep the list 
of sites in 
NGWMN Well 
Registry up to 
date 

X X           

2.3 Classify any 
new sites   X X X        

2.4 Populate data 
elements for 
any new sites 

  X X X        

2.5 Keep existing 
site info up to 
date 

     X X      

2.6 Maintain web 
services 
connections to 
the NGWMN 
Portal 

X X X X X X X X X X X X 

2.7 Collect WQ and 
WL data for 
NGWMN 

  X      X    

2.8 Update web 
services to 
serve any new 
required 
elements 

  X   X   X   X 

2.8 Document 
persistent 
data services 
activities in 
final report 

          X X 
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Objective 5 (Year 2) 
 
 2018     2019     
Task Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
5.1 Project 

Management 
and Grant 
Administration 

X X X X X X X X X X X X 

5.2 Planning and 
drilling new 
well 

X X X X X X       

5.3 Enter well-
construction 
details into 
WRD 
database, 
CASGEM and 
NGWMN Well 
Registry 

      X X X X   

5.4 Document 
well-drilling 
activities in 
the final 
report for the 
project 

          X X 
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Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

Attachment B 
 

DigAlert Ticket No. B210320550  
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Josh Voss

From: noreply@digalert.org
Sent: Tuesday, February 02, 2021 7:40 AM
To: Josh Voss
Subject: DigAlert Confirmation for Ticket B210320550-01A

EMLCFM 00501A USAS 02/02/21 07:40:00 B210320550-01A AMND NORM POLY LREQ 
 
Thank you for contacting Underground Service Alert of Southern California. 
This is an automatically generated confirmation of your DigAlert. 
 
For your safety please excavate carefully around the marked utility lines. 
 
For more information regarding DigAlert's web portals, mobile apps and text 
messaging, please visit www.digalert.org or text Services to DIGALT (344258). 
 
This email comes from an automated program that is NOT MONITORED. 
DO NOT REPLY TO THIS EMAIL. 
 
This is not a certified copy of the ticket. 
 
Ticket: B210320550 Rev: 01A Created: 02/02/21 07:39 User: KKP Chan: 100 
 
Work Start: 02/08/21 07:00 Legal Start: 02/08/21 07:00 Expires: 03/01/21 23:59 
Response required: Y Priority: 2 
 
Excavator Information 
Company: ABC LIOVIN DRILLING INC 
Co Addr: 1180 E BURNETT ST 
City   : SIGNAL HILL                    State: CA Zip: 90755 
Created By: JOSH VOSS                      Language: ENGLISH 
Office Phone: 949-679-1070        SMS/Cell: 815-451-1369 
Office Email: JCVOSS@GSI-NET.COM 
 
Site Contact: JOSH VOSS 
Site Phone: 815-451-1369          Site SMS/Cell: 815-451-1369 
Site Email: jcvoss@gsi-net.com 
 
Excavation Area 
State: CA County: LOS ANGELES     Place: MONTEBELLO 
Zip: 90640 
Location: Address/Street: 628 REA DR 
        : X/ST1: BEVERLY BLVD 
 
Delineated Method: WHITEPAINT 
Work Type: BORING 
Work For : WATER REPLENISHMENT DISTRICT 
Permit: SR0243715                      Job/Work order: 5699 
1 Year: N Boring: N Street/Sidewalk: N Vacuum: Y Explosives: N 
 
Lat/Long 
Center Generated (NAD83): 34.018509/-118.091124 34.018011/-118.090252 
                        : 34.016049/-118.092530 34.015551/-118.091659 
Excavator Provided: 
 
Map link: 
https://newtin.digalert.org/newtinweb/map_tkt.nap?TRG=D3cOaMcKZOYIXIf-7 
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Comments: 
 
**AMENDMENT** CHANGE VACUUM FROM NO PER JOSH VOSS--[KKP 02/02/2021 07:38:39 AM] 
 
Members: 
ATTDSOUTH AT&T DISTRIBUTION - PHONE  ATT DAMAGE PREVENTION HO 510-645-2929 
CBMWD  CENTRAL BASIN MWD - REC WTR   JOE COVARRUBIAS          323-491-6715 
CHELA  CHEVRON - OIL                 JOHN LOPEZ               310-701-9460 
CRMSNPIP CRIMSON PIPELINE LP         CONTROL CENTER           866-351-7473 
MTBSWR C/OF MONTEBELLO-SEWER         JAUN HERNANDEZ           323-887-4616 
PIR01  C/OF PICO RIVERA-W,S,T        ANGEL QUINTERO           562-801-4462 
SCG3ZE SOCALGAS DISTRIBUTION BELVEDE LEAD DISPATCHER          800-427-8894 
SGV30  SAN GABRIEL VLLY WTR CO       DISPATCH                 626-448-6183x242 
SGVLA  SAN GABRIEL VLLY WTR CO - WTR DISPATCH                 626-448-6183x242 
SGVLAREC SAN GABRIEL VLY WTR - REC   DISPATCH                 626-448-6183x242 
SGVM   SAN GABRIEL VLY WTR-POTAB WTR JOHN SANCHEZ             626-448-6183 
SGVMREC SAN GABRIEL VLY WTR- REC WTR JOHN SANCHEZ             626-448-6183 
SGVMTB SAN GABRIEL VLY WTR-POTAB WTR JOHN SANCHEZ             626-448-6183 
UCHTRW_C1 UTIL/SPECTRUM IRWIN - CATV SPECTRUM DAMAGE ONLY     844-780-6054 
USCEME UTILIQUEST FOR SCE- METRO EAS SC EDISON PERSONNEL      800-611-1911 
USCEMW UTILIQUEST 4 SCE - METRO WEST SC EDISON PERSONNEL      800-611-1911 
     (c) Copyright 2017 Underground Service Alert of Southern California. 
                             All rights reserved. 
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Near Surface Geophysical Report (SubSurface Surveys) 
 

  



2075 Corte Del Nogal, Suite W 
Carlsbad, CA 92011 

 
 
 

SSuubbSSuurrffaaccee  SSuurrvveeyyss    
&&   AA ss ss oo cc ii aa tt ee ss ,,   II nn cc ..       
AAnn  AApppplliieedd  GGeeoopphhyyssiiccaall  CCoommppaannyy  Office: (760) 476-0492 

Fax: (760) 476-0493 
 

Subsurface Surveys & Associates, Inc. www.subsurfacesurveys.com contactus@subsurfacesurveys.com 
 

February 6, 2021 
 

Project/Invoice No. 21-068 
ABC Liovin Drilling, Inc. 
1180 East Burnett Street 
Signal Hill, California 99755 
 
Attn:  Bill Borgo 
 
Re:  Geophysical Investigation Report, Grant Rea Park, 628 Rea Dr (approx.), Montebello, California 
 
This report is to present the results of our geophysical survey carried out over portions of a parking lot 
located at the Grant Rea Park and at the approximate address of 628 Rea Drive in Montebello, California 
(Figure 1).  The survey was performed on February 4, 2021, and its purpose was to detect and delineate, 
insofar as possible, pipes, conduits, utilities, or other buried obstructions within the immediate vicinity of a 
single (1) proposed borehole. 
 
A combination of electromagnetic induction (EM), magnetometry, and ground penetrating radar (GPR) 
were brought to the field in anticipation of use.  Utility locators with line tracing capabilities were also used 
where applicable. 
 

 
 

FIGURE 1.  Site location map. 
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Survey Design – The area of investigation was indicated at the site by the client’s field representative and 
included all areas within a 50 foot radius of a single proposed borehole centrally located within an asphalt 
parking lot.  Note that no surveying was conducted within nearby Rea Drive itself. 
 
For this particular site and survey objectives, the best use of time was achieved by systematically free-
traversing with the instruments while monitoring them manually, continuously, and in real-time to 
determine which responses were significant and due to true subsurface targets, and which were due to other 
non-target or above-ground features and must be ignored (an example being false EM anomalies from 
nearby parked cars).  In these situations, the free-traversing method is advantageous in that it allows for 
immediate detection of anomalous objects and facilitates the opportunity to investigate them further despite 
any obstructions and without the need to first download data.  Where applicable, and depending on location, 
the EM devices, magnetic gradiometer, and GPR were traversed systematically over the survey areas in 
multiple, organized directions. Other traverses were taken for detailing and confirmation where anomalous 
conditions were found. 
 
In addition, the line tracers were used to impress signals onto pipes, generally through accessible risers and 
tracer wires when present, to delineate the lines’ locations and orientations.  The instruments were also used 
in passive mode, configured to detect 60 Hz electrical signals and other common radio-frequency signals 
found in active electrical and communication lines. 
 
A Geonic’s model EM61 and a Fischer TW-6 M-Scope was used for the EM sampling.  A Sensors & 
Software Noggin Ground Penetrating Radar unit with a 250 MHz antenna produced the radar images.  The 
magnetic gradiometer was a Schonstedt GA-52, and a Metrotech 9890 and RIDGID SR-60 SeekTech utility 
locator rounded out the tools applied. 
 
Brief Description of the Geophysical Methods Applied – The EM61 instrument is a high resolution, time-
domain device for detecting buried conductive objects.  It consists of a powerful transmitter that generates a 
pulsed primary magnetic field when its coils are energized, which induces eddy currents in nearby 
conductive objects.  The decay of the eddy currents, following the input pulse, is measured by the coils, 
which in turn serve as receiver coils.  The decay rate is measured for two coils, mounted concentrically, one 
above the other.  By making the measurements at a relatively long time interval (measured in milliseconds) 
after termination of the primary pulse, the response is nearly independent of the electrical conductivity of 
the ground.  Thus, the instrument is a super-sensitive metal detector.  Due to its unique coil arrangement, the 
response curve is a single well-defined positive peak directly over a buried conductive object.  This 
facilitates quick and accurate location of targets. 
 
The M-Scope device energizes the ground by producing an alternating primary magnetic field with AC 
current in a transmitting coil.  If conducting materials are within the area of influence of the primary field, 
AC eddy currents are induced to flow in the conductors.  A receiving coil senses the secondary magnetic 
field produced by these eddy currents, and outputs the response as anomalous conditions.  The strength of 
the secondary field is a function of the conductivity of the object, say a pipe, tank or cluster of drums, its 
size, and its depth and position relative to the instrument's two coils.  Conductive objects, to a depth of 
approximately 7 feet below ground surface (bgs) for the M-Scope are sensed.  The device is also somewhat 
focused; that is, it is more sensitive to conductors below the instrument than they are to conductors off to the 
side. 
 
The GPR instrument beams energy into the ground from its transducer/antenna, in the form of 
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electromagnetic waves.  A portion of this energy is reflected back to the antenna at a boundary in the 
subsurface across which there is an electrical contrast.  The instrument produces a continuous record of the 
reflected energy as the antenna is traversed across the ground surface.  The greater the electrical contrast, 
the higher the amplitude of the returned energy.  The radar wave travels at a velocity unique to the material 
properties of the ground being investigated, and when these velocities are known, the two-way travel times 
can be converted to depth.  The depth of penetration and image resolution produced are a function of ground 
electrical conductivity and dielectric constant. 
 
The magnetic gradiometer has two flux gate magnetic fixed sensors that are passed closely to and over the 
ground.  When not in close proximity to a magnetic object, that is, only in the earth's field, the instrument 
emits a sound signal at a low frequency.  When the instrument passes over a buried iron or steel object, so 
that locally there is a high magnetic gradient, the frequency of the emitted sound increases.  The frequency 
is a function of the gradient between the two sensors. 
 
The line locator is used to passively detect energized high voltage electric lines and electrical conduit (50-
60 Hz), VLF signals (14-22 kHz), as well as to actively trace other utilities.  Where risers are present, the 
utility locator transmitter can be connected directly to the object, and a signal (9.8-82 kHz) is sent traveling 
along the conductor, pipe, conduit, etc.  In the absence of a riser, the transmitter can be used to impress an 
input signal on the utility by induction.  In either case, the receiver unit is tuned to the input signal, and is 
used to actively trace the signal along the pipe’s surface projection. 
 
Interpretation and Conclusions – The interpretation took place in real time as the survey progressed, and 
accordingly, the findings of our investigation were reported directly to the client’s field representative, were 
marked on the ground cover at the site with spray chalk, and are further documented with a site photograph 
(Figure 2). 
 
Detected items were marked at the site and additionally highlighted in the accompanying graphic in 
coordinated colors using blue for sprinkler irrigation, red for street light electric, and green for storm drain.  
Additionally, white was used to delineate the boundaries of an area exhibiting unusual soil disturbances in 
the shallow subsurface.  The borehole itself, in its final location, was marked in white with a yellow “SSS” 
to indicate that it had been checked by company personnel.  Please review the accompanying site 
photograph for the final location of the proposed borehole and the locations and orientations of all items 
detected in its immediate vicinity. 
 
We believe that the parking lot has gone through at least one phase of expansion and widening.  The area 
where the borehole is located may have originally been grass which was later removed and graded to widen 
the parking lot and add additional parking spaces.  The area of unusual but shallow soil disturbances shown 
in Figure 2 may have been the original parking lot with the now-observed soil disturbances caused by the 
aggressive demolition and removal of concrete curbing and old asphalt.  Never the less, we believe that 
drilling could be safely done within the area of shallow soil disturbance, if the client so chose. 
 
Additionally note that several large-diameter storm drain lines were detected and marked out in several 
areas approximately 50 feet south of the proposed borehole.  In no case would these lines impact the 
proposed borehole in its current location. 
 
Limitations and Further Recommendations - It should be understood that limitations inherent in 
geophysical instruments and/or surveying techniques exist at all sites, and nearly all sites exhibit conditions 
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under which such might not perform optimally.  Consequently, the detection of buried objects in all 
circumstances cannot be guaranteed.  Such limitations are numerous and include, but are not limited to, 
rebar-reinforced ground cover, abrupt changes in ground cover type, above-ground obstacles preventing full 
traverses or traverses in one direction only, above-ground conductive objects interfering with instrument 
signal, nearby powerlines or EM transmitters, highly conductive background soil conditions, limited GPR 
penetration, non-metallic targets, shallower or larger objects shielding deeper or smaller targets, tracing 
signal jumping from one line to another, and inaccessible risers, cleanouts, valve boxes, and manholes.  If 
one or more geophysical instrument is rendered ineffective and cannot be utilized, the quality of the survey 
can be somewhat degraded. 
 
For the above reasons, and in the interest of maximum safety, we encourage clients who may be drilling 
based on our findings to take advantage of Underground Service Alert (USA), Dig Alert, or other similar 
services, when possible.  Furthermore, we recommend hand-auguring and the use of a drilling method 
known as air knifing or vacuum extraction, when feasible or if applicable to this project.  These methods 
may significantly limit damage to underground pipes, conduits, and utilities that might not have been 
detectable during the course of this survey.  Please bear in mind, that geophysical surveying is only one of 
several levels of protection that is available to our clients. 
 
SubSurface Surveys may include maps in some reports.  While they are an accurate general representation 
of the site and our findings, they are not of engineering quality (i.e., measured and mapped by a licensed 
land surveyor). 
 
SubSurface Surveys and Associates makes no guarantee either expressed or implied regarding the accuracy 
of the findings and interpretations present.  And, in no event will SubSurface Surveys and Associates be 
liable for any direct, indirect, special, incidental, or consequential damages resulting from interpretations 
and opinions presented herewith. 
 
All data generated on this project are in confidential file in this office, and are available for review by 
authorized persons at any time.  The opportunity to participate in this investigation is very much 
appreciated. Please call, if there are questions. 
 

 
 
 
 
 
Travis Crosby 
California State Geophysics Registration GP1044 
Senior Geophysicist, SubSurface Surveys 
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
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Attachment D 
 

LACDPH Well Permit 
  



 
ENVIRONMENTAL HEALTH 

Drinking Water Program 
5050 Commerce Drive, Baldwin Park, CA 91706 

Telephone: (626) 430-5420 • Facsimile: (626) 813-3013 • Email: waterquality@ph.lacounty.gov 
http://publichealth.lacounty.gov/eh/ep/dw/dw_main.htm 

SR0243715 
628 Rea Drive Montebello, CA 90660 

Work Plan Approval 
WORK SITE ADDRESS CITY ZIP EMAIL ADDRESS 
Nested Groundwater Monitoring Well RFB-19-003 
628 Rea Drive / APN 5272-001-912 Montebello 90660 addaus@gsi-net.com  

van@abcdrilling.com  
NOTICE: 
• WORK PLAN APPROVALS ARE VALID FOR 180 DAYS.  30 DAY EXTENSIONS OF WORK PLAN APPROVALS ARE CONSIDERED ON AN INDIVIDUAL (CASE-BY-

CASE) BASIS AND MAY BE SUBJECT TO ADDITIONAL PLAN REVIEW FEES (HOURLY RATE AS APPLICABLE). 
• WORK PLAN MODIFICATIONS MAY BE REQUIRED IF WELL AND GEOLOGIC CONDITIONS ENCOUNTERED AT THE SITE INSPECTION ARE FOUND TO DIFFER 

FROM THE SCOPE OF WORK PRESENTED TO THE DEPARTMENT OF PUBLIC HEALTH—DRINKING WATER PROGRAM. 
• WORK PLAN APPROVALS ARE LIMITED TO COMPLIANCE WITH THE CALIFORNIA WELL STANDARDS AND THE LOS ANGELES COUNTY CODE AND DOES NOT 

GRANT ANY RIGHTS TO CONSTRUCT, RENOVATE, OR DECOMMISSION ANY WELL.  THE APPLICANT IS RESPONSIBLE FOR SECURING ALL OTHER 
NECESSARY PERMITS SUCH AS WATER RIGHTS, PROPERTY RIGHTS, COASTAL COMMISSION APPROVALS, USE COVENANTS, ENCROACHMENT 
PERMISSIONS, UTILITY LINE SETBACKS, CITY/COUNTY PUBLIC WORKS RIGHTS OF WAY, ETC. 

• THIS PERMIT IS NOT COMPLETE UNTIL ALL OF THE FOLLOWING REQUIREMENTS ARE SIGNED BY THE DEPUTY HEALTH OFFICER.  WORK SHALL NOT BE 
INITIATED WITHOUT A WORK PLAN APPROVAL STAMPED BY THE DEPARTMENT OF PUBLIC HEALTH—DRINKING WATER PROGRAM. 

• NOTIFY THE INSPECTOR QLY@PH.LACOUNTY.GOV AT LEAST THREE (3) BUSINESS DAYS BEFORE WORK IS SCHEDULED TO PERFORMED. 
  

 
TO BE COMPLETED BY DEPARTMENT OF PUBLIC HEALTH—DRINKING WATER PROGRAM 

WORK PLAN APPROVED FOR: 1 Nested (6 casings) Monitoring Wells construction to 800 ft bgs                  January 29, 2021 
ADDITIONAL APPROVAL CONDITIONS: 

• Work plan approval is issued for scope of work submitted to the Drinking Water Program.  Any modifications to the 
scope of work will require additional work plan review. 

• Sealing material shall be pursuant to Section 9 and Appendix B   of the California Well Standards, Bulletins 74-90 & 
Bulletins 74-81 respectively. 

o For Portland cement, said sealing material shall be mixed at a ratio of one 94-pound sack of Portland cement 
5 to 6 gallons of ‘clean’ water. 

o Up to 6% of bentonite may be added to the cement mixture at a ratio of two (2) pounds of bentonite one (1) 
gallon of ‘clean’ water, or in accordance with the manufacturer’s specification. 

• Sealing materials shall be applied under pressure - from the bottom of the well or boring proceeding upward in one 
continuous operation via a tremie pipe or equivalent - to prevent freefall, jamming or “bridging”, voids, dilution of sealing 
materials, and/or prevent separation of aggregate from sealants. 

• Casing spacers shall be used, within the intervals to be sealed, to maintain a minimum separation of 2 inches between 
individual casing strings, and between the casings and the well wall. 

• Well construction / decommissioned shall comply with all applicable requirements published in the California Well 
Standards (Bulletins 74-81 and Bulletins 74-90 combined) and the Los Angeles County Code, Title 11. 

• Upon completion, submit a well completion report for each of the well to the Department of Water Resources, via the 
Online System of Well Completion Reports (OSWCR) at https://civicnet.resources.ca.gov/DWR_WELLS and to 
qly@ph.lacounty.gov, 

 

 
 

Quang Ly, REHS                    

 

 

☒ ANNULAR SEAL FINAL INSPECTION REQUIRED ☒ WELL COMPLETION LOG REQUIRED 
DATE ACCEPTED: 
 

REHS signature0 DATE ACCEPTED: 
 

REHS signature 

 
☐ WATER QUALITY—BACTERIOLOGICAL STANDARDS REQUIRED ☐ WATER QUALITY—CHEMICAL STANDARDS REQUIRED 

DATE ACCEPTED: 
 

REHS signature DATE ACCEPTED: 
 

REHS signature 

 
☐ WATER SUPPLY YIELD REQUIRED ☐ OTHER REQUIREMENT 

DATE ACCEPTED: 
 

REHS signature DATE ACCEPTED: 
 

REHS signature 

 

  

http://publichealth.lacounty.gov/eh/ep/dw/dw_main.htm
mailto:addaus@gsi-net.com
mailto:van@abcdrilling.com
mailto:QLY@PH.LACOUNTY.GOV
https://civicnet.resources.ca.gov/DWR_WELLS
mailto:qly@ph.lacounty.gov
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 
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ABC Daily Field Records  
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STRAIGHT BILL OF LADING-SHORT FORM A -B3876, 9013, 9014 T-3841, L3841, 3843 1-11

STRAIGHT BILL OF LADING - SHORT FORM 
Dat.e 03- OS-- 2/ NOTICE Shippers of hazardous materials must enter 24-hour emergency 

response telephonernumber under "Emergency Response Phone Number. 

Shipping Order ac Uc C/c//72 � /4c 

Bill of Lading No. 0 3 - OG-2/-02

Shipper No._&�0,_,:,,9�-----
Canier No.--'-///=-</4-"�-'--------

[Name of Canier) 

TO: 
Consignee 

Street 

Destination 

Route: 

• If the shipment moves between two ports by a REMIT 
carrier by wmer, the law requires that the bilf of lading C.O. 0. 10: 
state whether weight is •carrier's or shipper's weight". ADDRESS 

C.O.D. 

Amt. $ 

C.O.O. FEE: 
PfEPAD□ 
Cil.LECTO $ 

Rate or Class 

TOTAL 

CHARGES: $ 

CHARGES 

Note-Where the rate is dependent on value, shippers are required to 
state specifically in writing the agreed or declared value of the property. 

Subject to Section 7 of the coodiDons, if this shipmen; is to be delivered to the consignee without 
recourse on the consignor. the consignor shaft 591 the following statement. 

FREIGHT CHARGES 
Check Appropriate Box: The agreed or declared value of the property is hereby specifically stated 

by the shipper to be not exceeding 
The carrier shall not make delivery of this shipment without payment of freight and all other 
charges. D Freight prepaid 

D Collect $ ________ per _ _ __________ _ (� of Consigmr) 
RECE1VED, subject to the classifications and lawfully filed tariffs in effect on the elate of the issue of this Bill of I.Bd'mg. the propen,,- described at,o,,e in apparent good order, except as noted (contents 
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destination. It is mutually agreed as to each canier of all or any of, said property over all or any portion a( said route to deslination and as to each party at any time interested in all or any of said prop
erty. that every service to be performed hereunder shall be subject to all the terms and conditions of the Uniform Domestic Straight Bil of lading set fllf1h [1) in Unform Freight Classifications in effect on 
the date hereof, if this is a rail or a rail-water shipment or (2) in the applicable mota canier classification or tariff, ff this is a motor carrier shipment. Shipper hereby certifies that he is familiar with all 
the terms and conditions of the said bill of lading, set forth in the classilication or tariff which governs the transportation of this shipment:, and the said terms and conditions are hereby agreed to by the 
shipper and accepted for himsetf and his assigns. 

� with t=G. if appropriate to designate Hazardous Materials as defined in the U.S. Department al 
Transportation Regulations governing the transportation of hazardous marerials. 1he use of this column is 
an optional method for identifying hazardous materials on Bills of Lading per 172.201(aJ1J (ii) ol Title 49 
Code of Federal Regulations. Also when shipping hazardous materials, the shipper's certification � 
prescribed in section 172.204(aJ of the Federal Regulations. as indicated on the Bil ol La<ing does apply. 
urvess a n from the requirement is provided in the Regulation for a particuf,ar material 

/ 
.,,,,,-

This to certify that th above named materials are properly classified, padaged. 
marked, and labeled. and are in proper condition for transportation according to the 
applicable regulations of the U.S. Department of Transportation. 

Toe fonnaL and anent o1 hazardous mn ist is the responsibility o1 indMdlJal com
pany irurprelai:,n ol req,a-ements as described in 49 Code ol Federal Regulations 
172. Subpen C-Shipping Paper.;. Strl> dest:ri¢o,l consists of the fobring per Sec
oms 172.201 (Hma-dous Material T-J and Sections 172.202 and 172.203: 
Proper shipping name, hazardous class. UN ide«ificalion runber. padcing group, 
and subsiliary cfass(es]. 

CARRIER 

PER 

Note: Liability limitation for loss 
or damage in this shipment 
may be applicable. See 49 
United States Code, Sections 
147O6[c (1 )[A) and [BJ. 

Carrier receipt any required rrier certifies emergency response informa-
ban was made er · has the U.S. IJepartment of Transportation emergency response guidebook 
er equivalent doct.mentatiori W!hide. Property described above is received in good order. except as noted. 



STRAIGHT BILL OF LADING-SHORT FORM A-83876, 9013, 9014 T-3841. L3841, 3843 1-11 

STRAIGHT BILL OF LADING - SHORT FORM 
NOTICE: Shippers of hazardous materials must enter 24--hour emergency 
response telephone number under "Emergency Response Phone Number. 

Shipping Order 

Date �O.,c_c'.3=----�o=---s_- =2�/ ____ Bill of Lading No. 03' -0£-2 /- o / 

[Name of Gamer) 

Shipper No __ #.�/4�,;,,,�-----

C,anier No.�/1/�-/4���------

Destination Zi Code 92tf>�_3 

Route: Vehicle No. 

+HM 
Units 

00/ 

*If the stipnent RllMlS between two ports by a REMIT 
carrier by-.ar, the law requires that the bilf of lading C.0.0. m:
state whether w,ij:,t is "amer's or shipper's weight": ADDRESS 

C.0.0. FEE: 
PFEPADO 
aJl..LECTO $ 

Rate or Class 

TOTAL 

CHARG:S: $ 

CHARGES 

Note-Where the .-- is dependent on value, shippers are required to 
state specifically in writing the agreed or declared value of the property. 

Subject to Section 7 of the conditions, if this shipment is to be delivered to the consignee withoot 
recourse on the consignor: the consignor shal sign the following stateme,1;. 

FREIGHT CHARGES 
Check Appropriate Box: The ag-eed er declared value of the property is hereby specifically stated 

by the shipper to be not exceeding 
The carrier shall not make delivery of this shipment without Jl'¥Tl"flt of freq,t and all other 
charges. D Freight prepaid 

D Collect $ ________ per __________ __ [Signanre of Consignor) 
fHEl,IED, subject to the classifications and lawfully filed tariffs in effect on the date of the issue of this Bill of lading. the propert:y described above in apparent good order, except as noted [contents 
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deswlation. It is .mu1>.Jally agreed as to each carrier of all or any of, said property over all or any portio:;;?' said roulE to destination and as to each party at any time interested in all or any of said prop
erty, dlat e,ery service to be perto,med hereunder shall be subject to all the terms and conditions of the Unifonn Domestic Straight Bill of l..adinQ set forth (1 J in Uniform Freight aassifications in effect on 
the date hereof. a this is a rail or a rail-water shipment or (2) in the applicable motor carrier classification or tariff, if this is a motor camer shipment. Shipper hereby certifies that he is familiar with all 
the terms and condilions ol the said bill of lading, set forth in the classification or tariff which governs the transportation of this shipment, and the said terms and conditions are hereby agreed to by the 
shipper and accepted for himself and his assigns. 
Mart with � if � to desagnate Hazardous Materials as defined in the U.S. Department or 
Tt a. tSjJ0t tatic.1 � goven,ing the tTansportation of hazardous matenals. The use of this column is 
an Opbonal ,ne,nod for oe<1llfyir,g hazardous matenals on Bills of Lading per 172..201(a)[1] [iilJ of Title 49 
Code of FederaJ Regcjations. Also when shipping hazardous materials, the shipper's certification statement 
presaiJed in sectJDn 172. a) of the Federal Regulations, as indicated on the 81II of Lading does apply, 
unless a 

· 
the requirement is provided in the Regulation for a particular material. 

PER 
is to the above named materials are properly classified, packaged, 

• and labeled, and are in proper condition for transportation according to the 
appilcable regulations of the U.S. Department of Transportation. 

" 

The format and oontent of hazardous item list ,s the responsitJili:y of - com
pany ""'" ,. etatic>, .Jf requn,men<s as desaibed in 49 Qxle of N!deral Regulations 
172, Subpan: CShipping Pape,-s. Such � a,nsists of the ftJlowing per Sec
tions 172.201 [Hazardous Material Table] and Seaioos 172.202 and 172.203: 
Proper shipping name, hazardous dass, UN identificatioo 11LOT"ber, packing group. 
and subsi<f,aoy class(es]. 

CARRIER 

Note: Liability limitation for loss 
or damage in this shipment 
may be applicable. See 49 
United States Code, Sections 

)470 (c (1)[AJ and [BJ. 

and any required placards. Carrier certifies emergency response informs
has the U.S. Department of Transportation emergency response guidebook 

. Property described above is received in good order. except as noted. 



StRAIGHT BILL OF LADING - ORIGINAL - NOT NEGOTIABLE
Shipper's No. 

Carrier Nieto and Sons Truckin , Inc. 
Carrier's No. ------------,::-r.::-c=-=�----1 

3 S 2021

TO: 

SCAC 
FROM: 
Shipper 
Street 
Origin 

Date 

Grant Roo Park / WRD Montebello 
528 Rae Drive 
Montebello, CA 90640 Zip 

Consignee Maitri Recycling

Street 24980 Maitri Road 

Destination Corona, CA 92883

Route 

Zip 
U.S. DOT Hazmat Reg. No. 

Non-DOT Regulated Material (Drilling Fluids) 

WR 

Remit COD to: shipm
8
eun�

j
!�\�

0
b!

8

����e�e�
1 t���!i���·s:���! COD AMT•.

COD FEE: 
Add 

without recourse on the consignor, the 
ress: consignor shall sign !he following Slalemenl: Prepa'1d □ The carrier shall not make delivery of this $ 

City: State: Zip: shipmen! without payment of freight and all 
Collect □ $ 1--�-------------------��---------< olherlawfulcharges. 

1-'--;;:;:;:;::;;--;-�;:;;;:;;;;;;_:;:,;:
-

J..;������-=-===ac-l NOTE: Where the rate is dependent on value, shippers are required to state specifically In writing I TOTAL CHARGES: FREIGHT CHARGES•. the agreed or declared value of the property. The agreed or declared value of the property is 
hereby specifically stated by the shipper to be not exceeding $ Per (Signature of Consignor) $ D Prepaid D Collect 
RECEIVED, subject to individually determined rates or contracts that have been agreed upon in wriling between the carrier and shipper, if applicable, otherwise to the rates, classifications and rules that have been established by the 
carrier and are available to the shipper, on request; and all applicable state and federal regulations; the Property described above, In apparent good order, except as noted (contents and condition of contents of packages unknown), 
marked, consigned, and destined as indicated above, which said company (the word company being understood throughout this contract as meaning any person or corporation in possession of the property under the contract) agrees 
to carry to delivery at said destination, if on its route, or otherwise to deliver to another carrier on the route to said destination. It is mutually agreed as to each carrier of all or any of said Property over all or any portion of said route to 
destination, and as to each party at any time interested in all or any of said Property that every service to be performed hereunder shall be subject to all the conditions not prohibited by law, whether printed or written, herein contained, 
includin the conditions on the back hereof, which are hereb a reed to b the shi er and acce tad for himself and his assi ns. 
NOTE: Llablllty Limitation for loss or damage In this shipment may be applicable. See 49 U.S.C. 
14706 c 1 A ancl B. 
This is a-named materials are properly classified. described, packaged, marked 
and la · rtation according to the applicable regulations of 
the De 

3/5/2021 

EMERGENCY RESPONSE 
TELEPHONE NUMBER: (714) 990-6855

209-BLC-Q 3 12461 (Rev. 9/10)

PER· 

NAME CONTRACT NUMBER 
OR OTHER UNIQUE IDENTIFIER: 

□ BY SHIPPER □ BY CARRIER 

DATE: 3 5 2021 
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

Attachment F 
 

Photograph Log   



Photograph #1:  Clearing the upper 10 feet using hand tools and air vacuum methods.

Photograph #2:  12.25-inch outside diameter tri-cone bit with 22-inch hole opener. 

1 & 2

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #3:  Direct mud rotary drilling set up. 

Photograph #4:  Installing the steel temporary conductor casing (20ft long x 18in diameter). 

3 & 4

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #5:  Performing mud testing during pilot hole drilling. 

Photograph #6:  Drill cuttings recovered from ~100-105ft bgs. 

5 & 6

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #7:  Drill cuttings recovered from ~185-195ft bgs. 

Photograph #8:  Drill cuttings recovered from ~250-260ft bgs. 

7 & 8

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #9:  Drill cuttings recovered from ~420-430ft bgs.

Photograph #10:  Drill cuttings recovered from ~460-465ft bgs. 

9 & 10

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #11:  Drill cuttings recovered from ~555-560ft bgs.

Photograph #12:  Drill cuttings recovered from ~660-665ft bgs. 

11 & 12

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #13:  Drill cuttings recovered from ~730-735ft bgs.

Photograph #14:  Drill cuttings recovered from ~745-750ft bgs. 

13 & 14

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #15:  Drill cuttings recovered from ~775-780ft bgs.

Photograph #16:  Schlumberger downhole geophysics truck.

15 & 16

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #17:  Connecting downhole geophysics tooling. 

Photograph #18:  Example custom-prefabricated centralizer with spacers for five wells. 

17 & 18

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #19:  Adding well casing to string with centralizer. 

Photograph #20:  Backfilling annual space with bentonite-sand mixture using gravel pump. 

19 & 20

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #21:  Setting up for air lifting well development. 

Photograph #22:  Before (left) and after (right) dual-swab airlifting at well #4. 

21 & 22

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #23:  Slug testing wellhead manifold and observation wells.

Photograph #24:  Slug testing equipment setup.

23 & 24

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #25:   Nitrogen regulator and brass manifold.

Photograph #26:  Alternative view of brass manifold. 

25 & 26

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



Photograph #27:   Collecting manual water level readings in observation wells. 

Photograph #28:  Alternative view of wellhead manifold. 

27 & 28

Date: 3-Aug-21By: JCV

Photos

Project : 5699

WRD Montebello #2
Grant Rea Park
628 Rea Drive

Montebello, California 90640



 
GSI Job No.: 5699 
Issued:  3 August 2021  
 

 
GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

Attachment G 
 

Log of Soil Boring – Montebello #2   



SM

SP

GP

SC

Air vacuum approximately
22-inch diam. borehole to 10
feet bgs.

18-in outside diameter steel
temporary conductor casing
installed to ~18.5 ft.

 Borehole Diameter: 
 0 to 18.5 ft: 22-in

 Pilot Borehole Diameter: 
 18.5 to 890 ft: 8.5-in

 Final Borehole Diameter: 
 18.5 to 210 ft: 17-in
 210 to 450 ft: 14.75-in
 450 to 790 ft: 8.5-in
 790 to 890 ft: 8.5-in (rathole)

790 to 890 ft destroyed using a
2:1 ratio of medium bentonite
chips and #3 sand

SILTY SAND (SM): olive brown (2.5Y 4/3), moist, ~85% fine to
medium sand, ~15% low plasticity fines, trace coarse sand

POORLY GRADED SAND (SP): light yellowish brown (2.5Y 6/3),
moist, ~95% fine to coarse sand, ~5% nonplastic fines, trace fine
subrounded gravel

6-inch long, 0.25-inch diam. root

~95% fine to coarse sand, ~5% fines, sand size is predominantly
medium to coarse

POORLY GRADED GRAVEL WITH SAND (GP): light olive
brown (2.5Y 5/3), ~55% fine subangular to subrounded gravel,
~45% fine to coarse sand, ~5% nonplastic fines

CLAYEY SAND WITH GRAVEL (SC): light olive brown (2.5Y
5/4), ~50% fine to coarse sand, ~30% medium plasticity fines,
~20% fine subangular to subrounded gravel

~60% sand, ~20% fines, ~20% gravel

LONGITUDE -118.0916

DATUM NAVD88

DATUM N/A

DRILLING CONTRACTOR ABC Liovin Drilling

DRILLING METHOD Direct Mud Rotary

DRILLING EQUIPMENT Speedstar 50K

LATITUDE 34.0164

GROUND ELEVATION Not Measured

TOP OF CASING ELEVATION 182.952

COMPLETED 3 Mar 2021

LOGGED BY J. Voss, GIT

APPROVED BY V. Robino, PG 7888

REVIEWED BY V. Robino, PG

BORING DIAMETER (in) See remarksGROUND SURFACE 2.5" Aspahlt

DATE STARTED 8 Feb 2021

GROUND SURFACEGROUND SURFACE

(Continued Next Page)
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Soil Description

PAGE  1  OF  20 Date Issued: 8/3/2021Montebello #2

Log of Soil Boring: Montebello #2

GSI JOB NUMBER 5699

PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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GSI Environmental Inc.
19200 Von Karman, Ste. 800
Irvine, CA 92612
Telephone:  949-679-1070



SC

SP

ML

SC

SP

CLAYEY SAND WITH GRAVEL (SC): continued

POORLY GRADED SAND WITH GRAVEL (SP): light yellowish
brown (2.5Y 6/4), ~65% fine to coarse sand, ~30% fine
subangular gravel, ~5% nonplastic fines

SANDY SILT (ML): light olive brown (2.5Y 5/4), ~70% fines,
~30% fine sand, low plasticity

CLAYEY SAND (SC): light olive brown (2.5Y 5/6), ~70% fine to
coarse sand, ~30% low plasticity fines

POORLY GRADED SAND WITH GRAVEL (SP): light yellowish
brown (2.5Y 6/4), ~70% fine to coarse sand, ~25% fine angular
to subrounded gravel, ~5% nonplastic fines

~60% sand, ~35% gravel, ~5% fines

(Continued Next Page)
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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SP

GP

CL

SP

ML

ML

POORLY GRADED SAND WITH GRAVEL (SP): continued

POORLY GRADED GRAVEL WITH SAND (GP): light yellowish
brown (2.5Y 6/4), ~60% fine to coarse angular to subrounded
gravel, ~35% fine to coarse sand, ~5% nonplastic fines

SANDY LEAN CLAY (CL): olive (5Y 4/3), ~70% fines, ~30% fine
to medium sand, medium plasticity

POORLY GRADED SAND WITH GRAVEL (SP): light olive
brown (2.5Y 5/4), ~80% fine to coarse sand, ~15% fine
subangular to subrounded gravel, ~5% nonplastic fines

~70% sand, ~25% gravel, ~5% fines

~55% sand, ~40% gravel, ~5% fines

~75% sand, ~20% gravel, ~5% fines

SILT (ML): very dark grayish brown (2.5Y 3/2), ~90% fines,
~10% fine sand, low plasticity, low toughness, soft

SILT WITH SAND (ML): very dark grayish brown (2.5Y 3/2),
~80% fines, ~20% fine sand, low plasticity, low toughness, soft

(Continued Next Page)
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CLIENT Water Replenishment District of Southern California

G
S

I_
S

O
IL

 B
O

R
IN

G
 -

 T
R

Y
T

H
IS

T
E

M
P

LA
T

E
.G

D
T

 -
 8

/3
/2

1 
13

:3
9 

- 
C

:\U
S

E
R

S
\P

U
B

LI
C

\D
O

C
U

M
E

N
T

S
\B

E
N

T
LE

Y
\G

IN
T

\P
R

O
JE

C
T

S
\5

69
9

_W
R

D
.G

P
J

GSI Environmental Inc.
19200 Von Karman, Ste. 800
Irvine, CA 92612
Telephone:  949-679-1070



ML

ML

SP

SP

GC

SILT WITH SAND (ML): continued

SANDY SILT (ML): olive brown (2.5Y 4/4), ~70% fines, ~30%
fine sand, trace medium sand, medium plasticity, low toughness,
soft

POORLY GRADED SAND (SP): light olive brown (2.5Y 5/3),
~85% fine to coarse sand, ~10% fine subangular to subrounded
gravel, ~5% nonplastic fines

POORLY GRADED SAND WITH GRAVEL (SP): light olive
brown (2.5Y 5/3), ~75% fine to coarse sand, ~20% fine angular
to subrounded gravel, ~5% nonplastic fines

CLAYEY GRAVEL WITH SAND (GC): light olive brown (2.5Y
5/3), ~50% fine angular to subrounded gravel, ~35% medium
plasticity fines, ~15% fine to coarse sand

~50% gravel, ~35% sand, ~15% fines
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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GP

SP

ML

POORLY GRADED GRAVEL WITH SAND (GP): grayish brown
(2.5Y 5/2), ~55% fine angular to subrounded gravel, ~40% fine
to coarse sand, ~5% nonplastic fines

~70% gravel, ~25% sand, ~5% fines

~55% gravel, ~40% sand, ~5% fines

POORLY GRADED SAND WITH GRAVEL (SP): light olive
brown (2.5Y 5/3), ~65% fine to coarse sand, ~30% fine angular
to subrounded gravel, ~5% nonplastic fines

~55% sand, ~40% gravel, ~5% fines

SANDY SILT (ML): dark gray (5Y 4/1), ~70% fines, ~30% fine
sand, trace medium to coarse sand, low plasticity

(Continued Next Page)
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PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA
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CL

CL

CL

LEAN CLAY (CL): dark gray (5Y 4/1), ~85% fines, ~10% fine
sand, ~5% fine gravel, low to medium plasticity

~90% fines, ~10% sand

LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1), ~75% fines,
~25% fine sand, low to medium plasticity

~85% fines, ~15% sand

LEAN CLAY (CL): dark gray (5Y 4/1), ~90% fines, ~10% fine
sand, low to medium plasticity
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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CL

CL

CL

LEAN CLAY (CL): continued

LEAN CLAY WITH SAND (CL): dark gray (5Y 4/1), ~80% fines,
~20% fine sand, low to medium plasticity

LEAN CLAY (CL): dark gray (5Y 4/1), ~90% fines, ~10% fine
sand, low to medium plasticity

(Continued Next Page)
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PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA
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CLLEAN CLAY (CL): continued

(Continued Next Page)
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CLLEAN CLAY (CL): continued

(Continued Next Page)
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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CL

CL

CL

LEAN CLAY (CL): continued

Trace shell fragments

SANDY LEAN CLAY (CL): dark gray (5Y 4/1), ~55% low to
medium plasticity fines, ~45% black (10YR 2/1) fine to coarse
sand, trace intact shells, abundant shell fragments, trace wood
fragments and trace gravels

LEAN CLAY (CL): dark gray (5Y 4/1), ~90% fines, ~10% fine
sand, low to medium plasticity, trace shell fragments

(Continued Next Page)
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PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA
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CLLEAN CLAY (CL): continued

Shell fragments absent

Trace shell fragments

(Continued Next Page)
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PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA
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CLLEAN CLAY (CL): continued

Shell fragments absent

(Continued Next Page)
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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CLLEAN CLAY (CL): continued

~90% fines, ~10% sand, low to medium plasticity, low
toughness, soft

(Continued Next Page)
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CLLEAN CLAY (CL): continued

Trace shell fragments

Shell fragments absent

(Continued Next Page)
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PROJECT NAME WRD Montebello #2

PROJECT LOCATION Rea Park, 628 Rea Dr., Montebello, CA

CLIENT Water Replenishment District of Southern California
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CLLEAN CLAY (CL): continued

Trace shell fragments

(Continued Next Page)
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CLLEAN CLAY (CL): continued

Shell fragments absent

(Continued Next Page)
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CL

SC

LEAN CLAY (CL): continued

Trace shell fragments

Shell fragments absent

CLAYEY SAND WITH GRAVEL (SC): see next page

(Continued Next Page)
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SC

CL

CLAYEY SAND WITH GRAVEL (SC): dark gray (5Y 4/1), ~55%
black (10YR 2/1) fine to coarse sand, ~30% low to medium
plasticity fines, ~15% fine angular to subrounded gravel,
abundant shell fragments and moderate wood fragments

LEAN CLAY (CL): dark gray (5Y 4/1), ~90% fines, ~10% fine
sand, low to medium plasticity, trace shell fragments

Shell fragments absent

(Continued Next Page)
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CLLEAN CLAY (CL): continued

(Continued Next Page)
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CLLEAN CLAY (CL): continued

Total Depth = 890.0 feet.

Note: Where soil was not recovered from continuous coring
activities, geologic interpretations are based on the lithology
above and/or below the no sample interval.
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

Attachment H 
 

Strater Log – Montebello #2 
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Borehole Depth:  800 ft (Rat Hole 890 ft)
Drilled/Constructed By: ABC Liovin Inc.
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Water Level: 03/26/2021

Well Log Revised: 07/13/2021
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Sieve Sample Results   



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 96.8

#8 2.36 90.2

#16 1.18 81.2

#30 0.6 74.3

#50 0.3 66.6

#100 0.15 59.3

#200 0.075 49.9

Nested groundwater monitoring well RFB-19-003 (WRD)
120' - 125' 

February 12, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19 100

3/8" 9.5 99.4

#4 4.75 95.4

#8 2.36 91.0

#16 1.18 87.4

#30 0.6 84.3

#50 0.3 81.2

#100 0.15 72.5

#200 0.075 57.10

Nested groundwater monitoring well RFB-19-003 (WRD)
130' - 135' 

February 12, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 97.8

#8 2.36 97.4

#16 1.18 97.2

#30 0.6 97.1

#50 0.3 97.0

#100 0.15 93.0

#200 0.075 71.70

Nested groundwater monitoring well RFB-19-003 (WRD)
270' - 275' 

February 12, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.1

#8 2.36 97.0

#16 1.18 95.7

#30 0.6 94.8

#50 0.3 93.5

#100 0.15 89.2

#200 0.075 72.5

Nested groundwater monitoring well RFB-19-003 (WRD)
280' - 285' 

February 12, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19 100

3/8" 9.5 98.6

#4 4.75 91.8

#8 2.36 88.8

#16 1.18 87.3

#30 0.6 86.2

#50 0.3 85.4

#100 0.15 84.6

#200 0.075 74.20

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

470' - 475' 

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.3

#8 2.36 98.7

#16 1.18 98.4

#30 0.6 98.1

#50 0.3 97.9

#100 0.15 97.0

#200 0.075 77.70

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

480' - 485' 

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.6

#8 2.36 98.9

#16 1.18 97.3

#30 0.6 96.6

#50 0.3 96.3

#100 0.15 95.9

#200 0.075 87.2

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

580' - 585'

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.8

#8 2.36 99.6

#16 1.18 99.4

#30 0.6 99.2

#50 0.3 99.1

#100 0.15 98.9

#200 0.075 87.3

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

570' - 575'

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.3

#8 2.36 97.8

#16 1.18 96.4

#30 0.6 95.5

#50 0.3 94.7

#100 0.15 92.9

#200 0.075 82.5

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

670' - 675'

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19

3/8" 9.5 100

#4 4.75 99.6

#8 2.36 98.6

#16 1.18 97.5

#30 0.6 96.9

#50 0.3 96.4

#100 0.15 95.5

#200 0.075 88.2

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
Nested groundwater monitoring well RFB-19-003 (WRD)

680' - 685'

February 15, 2021



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19 100

3/8" 9.5 99.8

#4 4.75 99.0

#8 2.36 95.7

#16 1.18 94.1

#30 0.6 93.1

#50 0.3 92.5

#100 0.15 91.8

#200 0.075 84.5

Nested groundwater monitoring well RFB-19-003 (WRD)
770' - 775'

February 16, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling



3037 S. Harbor Boulevard • Santa Ana • CA 92704 • Ph.: 714.641.7189 • Fax: 714.641.7190

Project Number:
Client:

Project Name:
Sample Location:
Soil Description:

Test Date:

Sample Number:

Remarks:

3/4" 19 100

3/8" 9.5 99.8

#4 4.75 98.6

#8 2.36 93.6

#16 1.18 88.9

#30 0.6 86.7

#50 0.3 85.6

#100 0.15 83.9

#200 0.075 74.9

Nested groundwater monitoring well RFB-19-003 (WRD)
780' - 785'

February 16, 2021

SUMMARY OF TEST RESULT

GRADATION / SIEVE ANALYSIS  (ASTM D422)

21-7205

Percent 
Passing

Specification 
LimitsSieve Size Sieve Size (mm)

ABC Drilling
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GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
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Attachment J 
 

Schlumberger – Downhole Geophysical Logs 
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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,  
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS  
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE  
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR  
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 890

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1A: Remarks

Equip name Length MP name Offset

LEH-QT 67.82

LEH-QT

EDTC-B:84

37

64.33

EDTH-B:842

3

EDTG-A:77

384

EDTC-B:843

7

TelStatu

s

57.83

Gamma R

ay

58.96

HV 0.00

ACCZ 0.00

CTEM 60.83

CMRT-B:3

40

57.83

CMRC:349

CMRH:54

CMRS:340

Toolstring ran as per toolsketch.

Two 1" standoffs ran on AIT

Matrix: Sandstone; Density: 2.65 g/cc

FCD: 2.5"; ; Hole volume computation volume  
computed with density caliper

Repeat pass acquired 200' from bottom TDL

Main Pass from TDL to surface.

CMR removed from toolstring due to rig height  
contstraints; Subsequent descent in well to log  
remaining 10ft

Density caliper reads 16.9" in casing

Thank you for choosing Schumberger!!!



CMRT 44.18

ILE-F:227 42.24

AH-184[2

]:4881

34.24

AH-184[1

]:6735

32.24

HTBC-A 30.24

ECH-TAA

HMCA-B Tempera

ture

28.24

HMCA 28.24

HDRS-H:4

823

28.24

ECH-MEB

HRCC-H

HRMS-H:48

23

HRGD-H:57

44

Short Spaci

ng

Backscatter

GPV-Q

Long Spacin

g

GSR-J:5582

HRCC 24.24

TLD Den

sity

17.94

Caliper 18.33

MCFL 18.81

AIT-M:153

8

16.00

AMIS:1538

AMRM

Tempera

ture

7.91

Induction 7.91

Power S

upply

7.91



Head Te

nsion

Mud Res

istivity

0.00

SP 0.08

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 9.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 5845

Calibration Date 30-AUG-2020

Calibrator Serial Number 57

Calibration Cable Type 7-46 A-XS

Wheel Correction 1 -2

Wheel Correction 2 -1

Type CMTD-B/A

Serial Number 2832

Calibration Date 31-JAN-2021

Calibrator Serial Number 80722

Number of Calibration Points 10

Calibration Root Mean Square  
Error 10

Calibration Peak Error 17

Type 7-46A-XS

Serial Number

Length 12500.00 ft

Conveyance Type Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence First Log In the Well

IDW used as primary depth control systemRig Up Length At Surface

Z-Chart used as secondary depth control systemRig Up Length At Bottom

Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface



1A Log[6]:Up Up 36.65 ft 898.23 ft 17-Feb-2021
 3:23:51 PM

17-Feb-2021
 4:17:33 PM

ON 1.76 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1A: Log[6]:Up:S014

Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:21 

Log Quality Control Display (LQC_DISPLAY) CMRT-B



Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

TIME_1900 - Time Marked every 60.00 (s)

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Bit Size (BS) RT

6 16in

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Capillary Bound Fluid Porosity

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning

0

50

ECGR_EDTC CFF2 CMFFT2LM



100

150

200

250

300

ECGR_EDTC

TENS

CFF2

CFF3

CFF4

CFF5

CFF6

TCMR

BS

KTIM

KSDR

CMFF

CMRP_3MS

TCMR

T2LM

T2CUTOFF



300

350

400

450

500

ECGR_EDTC

TENS

CFF2

CFF3

CFF4

CFF5

CFF6

TCMR

BS

KSDR

CMFF

CMRP_3MS

TCMR

T2LM

T2CUTOFF
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600

650

700

ECGR_EDTC

TENS

CFF2

CFF3

CFF4

CFF5

CFF6

TCMR

BS

KTIM

KSDR

CMFF

CMRP_3MS

TCMR

T2LM

T2CUTOFF



750

800

850

Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Capillary Bound Fluid Porosity

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7



Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:21 

TIME_1900 - Time Marked every 60.00 (s)

Bit Size (BS) RT

6 16in

Log Quality Control Display (LQC_DISPLAY) CMRT-B

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning

1A: Parameters

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Regularization FactorsGAMMA_REG CMRT-B [1.5, 1.5, 0, 0, 0, 0]

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Job IdentificationJOBID WLSESSION water well

Number of Stacking LevelsDDFL CMRT-B 3

Polarization Correction SwitchPOLC_SW CMRT-B Yes

T1 Cutoff between BFV and FFVT1CUT CMRT-B 50 ms

T1/T2 Ratio InputT1T2R_IN CMRT-B 2

T1/T2 Ratio MaximumT1T2R_MAX CMRT-B 3

T1/T2 Ratio MinimumT1T2R_MIN CMRT-B 1

T2 Cutoff between BFV and FFVT2CUT CMRT-B 100 ms

Start of Tapered T2 CutoffT2CUT_TAPER CMRT-B 25 ms

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1A: Parameters

Acquisition Method OptionACQ_METHOD_OPT CMRT-B SEQ

Average of Auto-Larmor-Frequency Phase Difference during 
LFST

LFST_ALF_OFFSET CMRT-B 0.45 deg

Standard Deviation of Auto-Larmor-Frequency Phase 
Difference during LFST

LFST_ALF_OFFSET_SD CMRT-B 0.12 deg



Difference during LFST

DH Controller Code VersionDHC_VERS CMRT-B 17

Depth Log Sample RateDLSR CMRT-B 7.5 in

DH Signal Processing Code VersionDSP_VERS CMRT-B 14

Enhanced Precision Mode OptionEPM_OPT CMRT-B On

Operating Frequency, prior to new LFST, at LFST 
Temperature

FREQ_OP_PREV CMRT-B 2190 kHz

LFST Central FrequencyLFST_CENTER_FREQ CMRT-B 2200 kHz

LFST FrequencyLFST_SEARCH_FREQ CMRT-B 2201 kHz

LFST TemperatureLFST_TEMP CMRT-B 85 degF

LFST Temperature VariationLFST_TEMP_DELTA CMRT-B 32.42 degF

LFST Tune Table OffsetLFST_TT_OFFSET CMRT-B 1.5 kHz

Logging DirectionCMR_LOG_DIRECTION CMRT-B Up

Logging Mode for CMRPPSS CMRT-B DEPTH_B_MODE_CARBON
ATE

Optimal Logging SpeedCMR_LOG_SPEED CMRT-B 1200 ft/h

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED CMRT-B 1440 ft/h

Number of Echo Amplitudes VectorNECH_V CMRT-B [1800, 30, 0, 0, 0, 0]

Number of Wait TimesNWT CMRT-B 2

Polarization Times VectorPT_V CMRT-B [4.8, 0.02, 0, 0, 0, 0] s

Number of Repetitions VectorRPTN_V CMRT-B [1, 10, 0, 0, 0, 0]

Station Log Sample RateSLUINT CMRT-B 0 s

Echo Spacings VectorTCP_V CMRT-B [200, 200, 0, 0, 0, 0] us

Wait Times VectorWT_V CMRT-B [1.25, 0.02, 0, 0, 0, 0] s

1A Log[5]:Up Up 602.37 ft 890.78 ft 17-Feb-2021
 2:56:14 PM

17-Feb-2021
 3:14:10 PM

ON 1.69 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1A: Log[5]:Up:S014

Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:31 

TIME_1900 - Time Marked every 60.00 (s)

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms
Capillary Bound Fluid Porosity

Small Pore Porosity
T2 Distribution (Diffusion

Log Quality Control Display (LQC_DISPLAY) CMRT-B

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning



Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Bit Size (BS) RT

6 16in

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7

550

600

650

700

TENS CFF3

CFF4

CFF5

CFF6

TCMR

BS

KSDR CMRP_3MS

TCMR

T2CUTOFF



750

800

850

ECGR_EDTC

TENS

CFF2

CFF3 KSDR

CMFF

CMRP_3MS

T2LM

T2CUTOFF

Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Capillary Bound Fluid Porosity

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7



Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:31 

lbf

TIME_1900 - Time Marked every 60.00 (s)

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Bit Size (BS) RT

6 16in

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log Quality Control Display (LQC_DISPLAY) CMRT-B

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning

1A: Parameters

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Regularization FactorsGAMMA_REG CMRT-B [1.5, 1.5, 0, 0, 0, 0]

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Job IdentificationJOBID WLSESSION water well

Number of Stacking LevelsDDFL CMRT-B 3

Polarization Correction SwitchPOLC_SW CMRT-B Yes

T1 Cutoff between BFV and FFVT1CUT CMRT-B 50 ms

T1/T2 Ratio InputT1T2R_IN CMRT-B 2

T1/T2 Ratio MaximumT1T2R_MAX CMRT-B 3

T1/T2 Ratio MinimumT1T2R_MIN CMRT-B 1

T2 Cutoff between BFV and FFVT2CUT CMRT-B 100 ms

Start of Tapered T2 CutoffT2CUT_TAPER CMRT-B 25 ms

1A: Parameters

Acquisition Method OptionACQ_METHOD_OPT CMRT-B SEQ

Average of Auto-Larmor-Frequency Phase Difference during 
LFST

LFST_ALF_OFFSET CMRT-B 0.45 deg



Standard Deviation of Auto-Larmor-Frequency Phase 
Difference during LFST

LFST_ALF_OFFSET_SD CMRT-B 0.12 deg

DH Controller Code VersionDHC_VERS CMRT-B 17

Depth Log Sample RateDLSR CMRT-B 7.5 in

DH Signal Processing Code VersionDSP_VERS CMRT-B 14

Enhanced Precision Mode OptionEPM_OPT CMRT-B On

Operating Frequency, prior to new LFST, at LFST 
Temperature

FREQ_OP_PREV CMRT-B 2190 kHz

LFST Central FrequencyLFST_CENTER_FREQ CMRT-B 2200 kHz

LFST FrequencyLFST_SEARCH_FREQ CMRT-B 2201 kHz

LFST TemperatureLFST_TEMP CMRT-B 85 degF

LFST Temperature VariationLFST_TEMP_DELTA CMRT-B 32.42 degF

LFST Tune Table OffsetLFST_TT_OFFSET CMRT-B 1.5 kHz

Logging DirectionCMR_LOG_DIRECTION CMRT-B Up

Logging Mode for CMRPPSS CMRT-B DEPTH_B_MODE_CARBON
ATE

Optimal Logging SpeedCMR_LOG_SPEED CMRT-B 1200 ft/h

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED CMRT-B 1440 ft/h

Number of Echo Amplitudes VectorNECH_V CMRT-B [1800, 30, 0, 0, 0, 0]

Number of Wait TimesNWT CMRT-B 2

Polarization Times VectorPT_V CMRT-B [4.8, 0.02, 0, 0, 0, 0] s

Number of Repetitions VectorRPTN_V CMRT-B [1, 10, 0, 0, 0, 0]

Station Log Sample RateSLUINT CMRT-B 0 s

Echo Spacings VectorTCP_V CMRT-B [200, 200, 0, 0, 0, 0] us

Wait Times VectorWT_V CMRT-B [1.25, 0.02, 0, 0, 0, 0] s

CMRT Normal Pressure Sonde CMRS 340

CMRT Cartridge Element 30kpsi CMRC 349

Master (EEPROM): 20:30:00 06-Jan-2021

Reciprocal of the MC Amplitude Corrected to 25  
degC

Master 0.030 0.020 0.033 0.040

Test Loop Amplitude During MC Master 2350.000 1500.000 2170.157 3200.000

Oper Freq During MC kHz Master 2240.000 2130.000 2199.000 2350.000

Sonde Temp During MC degF Master 80.600 50.000 68.551 111.200

Noise Per Echo - 0 ft3/ft3 Master ----- ----- ----- -----

Signal-to-Noise Ratio for MC - 0 Master ----- ----- ----- -----

Log Mean of the T2 Dist - 0 ms Master ----- ----- ----- -----

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 150

Before (Measured): 12:42:27 17-Feb-2021

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.55 32.84



Master (EEPROM): 12:37:55 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 16:48:39 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 0.931 1.100

Before (Measured): 16:48:39 16-Feb-2021

RGR Zero Measurement gAPI Before 0 52.556 120.000

RGR Plus Measurement gAPI Before 150.000 135.000 161.160 165.000

Company: Water Replenishment District

Well: Montebello #2

Field: Montebello



County: Los Angeles

State: California

COMBINABLE MAGNETIC RESONANCE TOOL

GR
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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,  
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AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
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UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR  
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 894

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1A: Remarks Run 4: Remarks

Toolstring ran as per toolsketch.

Two 1" standoffs ran on AIT

Matrix: Sandstone; Density: 2.65 g/cc

FCD: 2.5"; ; Hole volume computation volume  
computed with density caliper

Repeat pass acquired 200' from bottom TDL

Main Pass from TDL to surface.

CMR removed from toolstring due to rig height  
contstraints; Subsequent descent in well to log  
remaining 10ft

Density caliper reads 16.9" in casing

Thank you for choosing Schumberger!!!

Equip name Length MP name Offset

LEH-QT 67.82

LEH-QT

EDTC-B:84

37

64.33

EDTH-B:842

3

EDTG-A:77



EDTG-A:77

384

EDTC-B:843

7

TelStatu

s

57.83

Gamma R

ay

58.96

HV 0.00

ACCZ 0.00

CTEM 60.83

CMRT-B:3

40

57.83

CMRC:349

CMRH:54

CMRS:340

CMRT 44.18

ILE-F:227 42.24

AH-184[2

]:4881

34.24

AH-184[1

]:6735

32.24

HTBC-A 30.24

ECH-TAA

HMCA-B Tempera

ture

28.24

HMCA 28.24

HDRS-H:4

823

28.24

ECH-MEB

HRCC-H

HRMS-H:48

23

HRGD-H:57

44

Short Spaci

ng

Backscatter

GPV-Q

Long Spacin

g

GSR-J:5582

HRCC 24.24

TLD Den

sity

17.94

Caliper 18.33

MCFL 18.81

Equip name Length MP name Offset

LEH-QT 40.23

LEH-QT

EDTC-B:843

7

36.74

EDTH-B:8423

EDTG-A:7738

4

EDTC-B:8437

TelStatus 30.24

Gamma Ra

y

31.37

HV 0.00

ACCZ 0.00

CTEM 33.24

HTBC-A 30.24

ECH-TAA

HMCA-B Temperatu

re

28.24

HMCA 28.24

HDRS-H:482

3

28.24

ECH-MEB

HRCC-H

HRMS-H:4823

GPV-Q

Backscatter

Long Spacing

HRGD-H:5744

Short Spacing

GSR-J:5582

HRCC 24.24

TLD Densi

ty

17.94

Caliper 18.33

MCFL 18.81



AIT-M:153

8

16.00

AMIS:1538

AMRM

Tempera

ture

7.91

Induction 7.91

Power S

upply

7.91

Head Te

nsion

Mud Res

istivity

0.00

SP 0.08

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 9.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

AIT-M:1091 16.00

AMIS:1091

AMRM

Temperatu

re

7.91

Induction 7.91

Power Sup

ply

7.91

Head Tens

ion

Mud Resis

tivity

0.00

SP 0.08

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 9.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA IDW-JA

Serial Number 5845 5845

Calibration Date 30-AUG-2020 30-AUG-2020

Calibrator Serial Number 57 57

Calibration Cable Type 7-46 A-XS 7-46 A-XS

Wheel Correction 1 -2 -2

Wheel Correction 2 -1 -1

Type CMTD-B/A CMTD-B/A

Serial Number 2832 2832

Calibration Date 31-JAN-2021 31-JAN-2021

Calibrator Serial Number 80722 80722

Number of Calibration Points 10 10

Calibration Root Mean Square  
Error

10 10

Calibration Peak Error 17 17

Type 7-46A-XS 7-46A-XS

Serial Number

Length 12500.00 ft 12500.00 ft



Conveyance Type Wireline Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence First Log In the Well

IDW used as primary depth control systemRig Up Length At Surface

Z-Chart used as secondary depth control systemRig Up Length At Bottom

Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

Schlumberger depth control procedures followedLog Sequence First Log In the Well

IDW used as primary depth control systemRig Up Length At Surface

Z-Chart used as secondary depth control systemRig Up Length At Bottom

Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

ICV Integrated Cement Volume GCSE_UP_PASS,  
GCSE_DOWN_PASS:Run 4,  
GCSE_UP_PASS,  
GCSE_DOWN_PASS:1A, FCD

327.34 ft3

IHV Integrated Hole Volume GCSE_UP_PASS,  
GCSE_DOWN_PASS:Run 4,  
GCSE_UP_PASS,  
GCSE_DOWN_PASS:1A

357.27 ft3

Maxwell 2020.1 10.1.205256.3100

Application Patch Wireline_Hotfix-Mandatory-2020.1_10.1.211158

1A Log[6]:Up Up 36.65 ft 898.23 ft 17-Feb-2021
 3:23:51 PM

17-Feb-2021
 4:17:33 PM

ON 1.76 ft Yes

Run 4 Log[2]:Up Up 9.88 ft 224.43 ft 17-Feb-2021
 9:07:48 PM

17-Feb-2021
 9:17:58 PM

ON 1.56 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

Composite 1:S014

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 2 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:29 

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Cable Tension (TENS)



Spontaneous Potential (SP)
AIT_SpliceGroup[1]

-160 40mV

Caliper (HCAL) HDRS[1]

6 16in

Calibrated Gamma Ray (GR_EDTC)
EDTC-B[1]

0 150gAPI

Array Induction Two Foot Resistivity A10 (AT10) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT_SpliceGroup[1]

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf
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400
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900

SP
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GR_EDTC

AT10

AT20

AT30

AT60

AT90

AMF

TENS

Spontaneous Potential (SP) Array Induction Two Foot Resistivity A10 (AT10) AIT_SpliceGroup[1]



Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 2 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:29 

Spontaneous Potential (SP)
AIT_SpliceGroup[1]

-160 40mV

Caliper (HCAL) HDRS[1]

6 16in

Calibrated Gamma Ray (GR_EDTC)
EDTC-B[1]

0 150gAPI

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Array Induction Two Foot Resistivity A10 (AT10) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT_SpliceGroup[1]

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf

1A: Parameters

Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bottom Hole TemperatureBHT Borehole 90 degF

Bit SizeBS WLSESSION Depth Zoned in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Casing Outer Diameter - Zoned along driller depthsCSODDRL WLSESSION 18 in

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Elevation of Derrick Floor Above Permanent DatumEDF WLSESSION 6 ft

Elevation of Permanent Datum (PDAT) above Mean Sea  
Level

EPD WLSESSION 184 ft

Future Casing (Outer) DiameterFCD WLSESSION 2.5 in

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Geothermal GradientGGRD Borehole 1 0.01 degF/ft

Generalized Mud Resistivity Selection, from Measured or  
Computed Mud Resistivity

GRSE Borehole AMF

Generalized Temperature Selection, from Measured or  
Computed Temperature

GTSE Borehole GTEM_LINEST(RT)

Mud Sample TemperatureMST Borehole 68 degF

Permanent DatumPDAT WLSESSION GL

Resistivity of Mud SampleRMS Borehole 2.71 ohm.m

Surface Hole TemperatureSHT Borehole 66 degF

SP Drift Per FootSPDR AIT-M 0 mV/ft

Total Measured DepthTD Borehole 894 ft



1ADepth Zoned Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

Run 4: Parameters

Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Casing Outer Diameter - Zoned along driller depthsCSODDRL WLSESSION 18 in

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Future Casing (Outer) DiameterFCD WLSESSION 2.5 in

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Generalized Mud Resistivity Selection, from Measured or  
Computed Mud Resistivity

GRSE Borehole AMF

SP Drift Per FootSPDR AIT-M 0 mV/ft

Run 4Depth Zoned Parameters

0 20BS 24

20 224.42BS 8.5

All depth are actual.

1A: Parameters

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h

Run 4: Parameters

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 3600 ft/h

ICV Integrated Cement Volume GCSE_UP_PASS,  
GCSE_DOWN_PASS:Run 4,  
GCSE_UP_PASS,  
GCSE_DOWN_PASS:1A, FCD

327.34 ft3

IHV Integrated Hole Volume GCSE_UP_PASS,  
GCSE_DOWN_PASS:Run 4,  
GCSE_UP_PASS,  
GCSE_DOWN_PASS:1A

357.27 ft3

Maxwell 2020.1 10.1.205256.3100

Application Patch Wireline_Hotfix-Mandatory-2020.1_10.1.211158



1A Log[6]:Up Up 36.65 ft 898.23 ft 17-Feb-2021
 3:23:51 PM

17-Feb-2021
 4:17:33 PM

ON 1.76 ft Yes

Run 4 Log[2]:Up Up 9.88 ft 224.43 ft 17-Feb-2021
 9:07:48 PM

17-Feb-2021
 9:17:58 PM

ON 1.56 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

Composite 1:S014

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:34 

Spontaneous Potential (SP)
AIT_SpliceGroup[1]

-160 40mV

Caliper (HCAL) HDRS[1]

6 16in

Calibrated Gamma Ray (GR_EDTC)
EDTC-B[1]

0 150gAPI

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Array Induction Two Foot Resistivity A10 (AT10) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT_SpliceGroup[1]

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf
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280

290

310

320

330
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Spontaneous Potential (SP)
AIT_SpliceGroup[1]

-160 40mV

Caliper (HCAL) HDRS[1]

6 16in

Calibrated Gamma Ray (GR_EDTC)
EDTC-B[1]

0 150gAPI

Array Induction Two Foot Resistivity A10 (AT10) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT_SpliceGroup[1]



Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:34 

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Array Induction Two Foot Resistivity A90 (AT90) AIT_SpliceGroup[1]

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT_SpliceGroup[1]

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf

1A: Parameters

Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bottom Hole TemperatureBHT Borehole 90 degF

Bit SizeBS WLSESSION Depth Zoned in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Casing Outer Diameter - Zoned along driller depthsCSODDRL WLSESSION 18 in

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Elevation of Derrick Floor Above Permanent DatumEDF WLSESSION 6 ft

Elevation of Permanent Datum (PDAT) above Mean Sea  
Level

EPD WLSESSION 184 ft

Future Casing (Outer) DiameterFCD WLSESSION 2.5 in

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Geothermal GradientGGRD Borehole 1 0.01 degF/ft

Generalized Mud Resistivity Selection, from Measured or  
Computed Mud Resistivity

GRSE Borehole AMF

Generalized Temperature Selection, from Measured or  
Computed Temperature

GTSE Borehole GTEM_LINEST(RT)

Mud Sample TemperatureMST Borehole 68 degF

Permanent DatumPDAT WLSESSION GL

Resistivity of Mud SampleRMS Borehole 2.71 ohm.m

Surface Hole TemperatureSHT Borehole 66 degF

SP Drift Per FootSPDR AIT-M 0 mV/ft

Total Measured DepthTD Borehole 894 ft

1ADepth Zoned Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

Run 4: Parameters

Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff



Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Casing Outer Diameter - Zoned along driller depthsCSODDRL WLSESSION 18 in

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Future Casing (Outer) DiameterFCD WLSESSION 2.5 in

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Generalized Mud Resistivity Selection, from Measured or  
Computed Mud Resistivity

GRSE Borehole AMF

SP Drift Per FootSPDR AIT-M 0 mV/ft

Run 4Depth Zoned Parameters

0 20BS 24

20 224.42BS 8.5

All depth are actual.

1A: Parameters

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h

Run 4: Parameters

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 3600 ft/h

Maxwell 2020.1 10.1.205256.3100

Application Patch Wireline_Hotfix-Mandatory-2020.1_10.1.211158

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:37 

0

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 22:23:37 

File code for AIT-MA Sonde Tool Element AMIS 1538

File code for AIT Bottom Nose Tool Element AMRM

Master (EEPROM): 19:45:10 16-Dec-2019

Test Loop Gain - 0 Master 1.000 0.950 1.018 1.050

Test Loop Phase - 0 deg Master 0 -3.000 2.916 3.000



Test Loop Gain - 1 Master 1.000 0.950 1.024 1.050

Test Loop Phase - 1 deg Master 0 -3.000 1.323 3.000

Test Loop Gain - 2 Master 1.000 0.950 1.025 1.050

Test Loop Phase - 2 deg Master 0 -3.000 0.190 3.000

Test Loop Gain - 3 Master 1.000 0.950 1.038 1.050

Test Loop Phase - 3 deg Master 0 -3.000 0.917 3.000

Test Loop Gain - 4 Master 1.000 0.950 1.004 1.050

Test Loop Phase - 4 deg Master 0 -3.000 -0.012 3.000

Test Loop Gain - 5 Master 1.000 0.950 0.993 1.050

Test Loop Phase - 5 deg Master 0 -3.000 0.011 3.000

Test Loop Gain - 6 Master 1.000 0.950 1.008 1.050

Test Loop Phase - 6 deg Master 0 -3.000 0.418 3.000

Test Loop Gain - 7 Master 1.000 0.950 1.027 1.050

Test Loop Phase - 7 deg Master 0 -3.000 0.090 3.000

Master (EEPROM): 19:45:10 16-Dec-2019

Sonde Error Correction Real - 0 mS/m Master ----- -231.000 -79.161 119.000

Sonde Error Correction Quad - 0 Master ----- -2250.000 -266.257 2250.000

Sonde Error Correction Real - 1 mS/m Master ----- 114.000 175.457 204.000

Sonde Error Correction Quad - 1 Master ----- -625.000 -271.360 625.000

Sonde Error Correction Real - 2 mS/m Master ----- 66.000 112.450 156.000

Sonde Error Correction Quad - 2 Master ----- -350.000 -67.135 350.000

Sonde Error Correction Real - 3 mS/m Master ----- 39.000 56.172 89.000

Sonde Error Correction Quad - 3 Master ----- -250.000 -92.849 250.000

Sonde Error Correction Real - 4 mS/m Master ----- 15.000 25.138 35.000

Sonde Error Correction Quad - 4 Master ----- -63.000 -31.835 63.000

Sonde Error Correction Real - 5 mS/m Master ----- 4.000 10.406 24.000

Sonde Error Correction Quad - 5 Master ----- -50.000 1.447 50.000

Sonde Error Correction Real - 6 mS/m Master ----- 5.000 8.069 15.000

Sonde Error Correction Quad - 6 Master ----- -30.000 8.374 30.000

Sonde Error Correction Real - 7 mS/m Master ----- -5.000 -4.383 5.000

Sonde Error Correction Quad - 7 Master ----- -30.000 5.483 30.000

Master (EEPROM): 19:45:10 16-Dec-2019

Coarse Gain Master 1.000 0.800 0.965 1.200

Fine Gain Master 1.000 0.800 0.946 1.200

Master (EEPROM): 19:45:10 16-Dec-2019 Before (Measured): 16:42:55 16-Feb-2021

Thru Cal Mag - 0 V Master ----- 0.366 0.626 0.854

Before ----- 0.366 0.626 0.854

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 0 deg Master ----- 137.000 173.631 -103.000

Before ----- 137.000 173.676 -103.000

Before-Master ----- ----- 0.045 -----

Thru Cal Mag - 1 V Master ----- 0.762 1.284 1.778

Before ----- 0.762 1.283 1.778

Before-Master ----- ----- -0.001 -----

Thru Cal Phase - 1 deg Master ----- 136.000 172.543 -104.000

Before ----- 136.000 172.584 -104.000

Before-Master ----- ----- 0.041 -----

Thru Cal Mag - 2 V Master ----- 0.372 0.638 0.868

Before ----- 0.372 0.638 0.868

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 2 deg Master ----- 132.000 168.949 -108.000

Before ----- 132.000 168.991 -108.000

Before-Master ----- ----- 0.042 -----

Thru Cal Mag - 3 V Master ----- 0.420 0.720 0.980



Before ----- 0.420 0.720 0.980

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 3 deg Master ----- 131.000 168.181 -109.000

Before ----- 131.000 168.223 -109.000

Before-Master ----- ----- 0.042 -----

Thru Cal Mag - 4 V Master ----- 0.804 1.345 1.876

Before ----- 0.804 1.345 1.876

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 4 deg Master ----- 125.000 162.009 -115.000

Before ----- 125.000 162.047 -115.000

Before-Master ----- ----- 0.038 -----

Thru Cal Mag - 5 V Master ----- 1.176 1.961 2.744

Before ----- 1.176 1.961 2.744

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 5 deg Master ----- 122.000 160.348 -118.000

Before ----- 122.000 160.381 -118.000

Before-Master ----- ----- 0.033 -----

Thru Cal Mag - 6 V Master ----- 1.176 1.965 2.744

Before ----- 1.176 1.965 2.744

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 6 deg Master ----- 121.000 160.328 -119.000

Before ----- 121.000 160.359 -119.000

Before-Master ----- ----- 0.031 -----

Thru Cal Mag - 7 V Master ----- 0.846 1.414 1.974

Before ----- 0.846 1.414 1.974

Before-Master ----- ----- 0.000 -----

Thru Cal Phase - 7 deg Master ----- 115.000 159.661 -125.000

Before ----- 115.000 159.658 -125.000

Before-Master ----- ----- -0.003 -----

SPA Zero mV Master -50.000 0.194 50.000

Before -50.000 0.212 50.000

Before-Master ----- ----- 0.018 -----

SPA Plus mV Master 941.000 990.692 1040.000

Before 941.000 990.824 1040.000

Before-Master ----- ----- 0.132 -----

Temperature Zero V Master -0.050 0.000 0.050

Before -0.050 0.000 0.050

Before-Master ----- ----- 0.000 -----

Temperature Plus V Master 0.870 0.918 0.960

Before 0.870 0.918 0.960

Before-Master ----- ----- 0.000 -----

HILT High-Resolution Control Cartridge, 150 degC HRCC-H

HILT Resistivity Gamma-Ray Density Device, 150 degC HRGD-H 5744

HRDD Backscatter Detector Backscatter

HRDD Long Spacing Detector Long Spacing

HRDD Short Spacing Detector Short Spacing

Cesium 137 Gamma-Ray Logging Source GSR-J 5582

HILT High-Resolution Control Cartridge, 150 degC HRCC-H

HILT High-Resolution Mechanical Sonde, 150 degC HRMS-H 4823

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 16.00

Before (Measured): 20:58:51 17-Feb-2021



Small Ring in Before 8.00 6.00 8.61 10.00

Large Ring in Before 16.00 12.00 17.74 20.00

Master (EEPROM): 16:10:56 11-Feb-2021

Rho Aluminum g/cm3 Master 2.596 2.586 2.597 2.606

Rho Magnesium g/cm3 Master 1.686 1.676 1.687 1.696

Pe Aluminum Master 2.570 2.470 2.520 2.670

Pe Magnesium Master 2.650 2.550 2.639 2.750

Master (EEPROM): 16:10:56 11-Feb-2021

BS Average Deviation % Master 0 -0.6000 0.4304 0.6000

BS Max Deviation % Master 0 -1.6000 0.8808 1.6000

SS Average Deviation % Master 0 -1.0000 0.4915 1.0000

SS Max Deviation % Master 0 -2.5000 1.6420 2.5000

LS Average Deviation % Master 0 -1.5000 0.6496 1.5000

LS Max Deviation % Master 0 -3.5000 2.2578 3.5000

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured): 16:44:57 16-Feb-2021

BS Window Ratio Master 1.0000 0.7399

Before 0.7399 0.7029 0.7402 0.7769

Before-Master ----- ----- 0.0003 -----

BS Window Sum 1/s Master 1 25098

Before 25098 23843 25132 26353

Before-Master ----- ----- 34 -----

SS Window Ratio Master 1.0000 0.4840

Before 0.4840 0.4598 0.4838 0.5082

Before-Master ----- ----- -0.0002 -----

SS Window Sum 1/s Master 1 9514

Before 9514 9038 9503 9990

Before-Master ----- ----- -11 -----

LS Window Ratio Master 1.0000 0.3007

Before 0.3007 0.2856 0.3036 0.3157

Before-Master ----- ----- 0.0029 -----

LS Window Sum 1/s Master 1 1064

Before 1064 1011 1054 1117

Before-Master ----- ----- -10 -----

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured): 16:44:57 16-Feb-2021

BS PM High Voltage V Master 1000.0 1722.9 2400.0

Before 1000.0 1714.4 2400.0

Before-Master ----- -100.0 -8.5 100.0

SS PM High Voltage V Master 1000.0 1515.0 2400.0

Before 1000.0 1519.6 2400.0

Before-Master ----- -100.0 4.6 100.0

LS PM High Voltage V Master 1000.0 1355.7 2400.0

Before 1000.0 1360.9 2400.0

Before-Master ----- -100.0 5.2 100.0

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured): 16:44:57 16-Feb-2021

BS Crystal Resolution % Master 5.00 10.59 25.00

Before 5.00 10.60 25.00

Before-Master ----- -1.00 0.01 1.00

SS Crystal Resolution % Master 5.00 9.31 20.00

Before 5.00 9.49 20.00



Before 5.00 9.49 20.00

Before-Master ----- -1.00 0.18 1.00

LS Crystal Resolution % Master 5.00 8.79 20.00

Before 5.00 8.38 20.00

Before-Master ----- -1.00 -0.41 1.00

Before (Measured): 16:45:38 16-Feb-2021

Main Resistivity ohm.m Before 3875 3565 3874 4185

Deep Resistivity ohm.m Before 3830 3524 3827 4136

Shallow Resistivity ohm.m Before 3830 3524 3835 4136

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 150

Before (Measured): 12:42:27 17-Feb-2021

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.55 32.84

Master (EEPROM): 12:37:55 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 16:48:39 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 0.931 1.100

Before (Measured): 16:48:39 16-Feb-2021

RGR Zero Measurement gAPI Before 0 52.556 120.000

RGR Plus Measurement gAPI Before 150.000 135.000 161.160 165.000

File code for AIT-MA Sonde Tool Element AMIS 1091

AITM Rm/SP Bottom Nose AMRM



Master (Manual Entry): 19:45:10 16-Dec-2019

Test Loop Gain - 0 Master 1.000 0.950 1.018 1.050

Test Loop Phase - 0 deg Master 0 -3.000 2.916 3.000

Test Loop Gain - 1 Master 1.000 0.950 1.024 1.050

Test Loop Phase - 1 deg Master 0 -3.000 1.323 3.000

Test Loop Gain - 2 Master 1.000 0.950 1.025 1.050

Test Loop Phase - 2 deg Master 0 -3.000 0.190 3.000

Test Loop Gain - 3 Master 1.000 0.950 1.038 1.050

Test Loop Phase - 3 deg Master 0 -3.000 0.917 3.000

Test Loop Gain - 4 Master 1.000 0.950 1.004 1.050

Test Loop Phase - 4 deg Master 0 -3.000 -0.012 3.000

Test Loop Gain - 5 Master 1.000 0.950 0.993 1.050

Test Loop Phase - 5 deg Master 0 -3.000 0.011 3.000

Test Loop Gain - 6 Master 1.000 0.950 1.008 1.050

Test Loop Phase - 6 deg Master 0 -3.000 0.418 3.000

Test Loop Gain - 7 Master 1.000 0.950 1.027 1.050

Test Loop Phase - 7 deg Master 0 -3.000 0.090 3.000

Master (Manual Entry): 19:45:10 16-Dec-2019

Sonde Error Correction Real - 0 mS/m Master ----- -231.000 -79.161 119.000

Sonde Error Correction Quad - 0 Master ----- -2250.000 -266.257 2250.000

Sonde Error Correction Real - 1 mS/m Master ----- 114.000 175.457 204.000

Sonde Error Correction Quad - 1 Master ----- -625.000 -271.360 625.000

Sonde Error Correction Real - 2 mS/m Master ----- 66.000 112.450 156.000

Sonde Error Correction Quad - 2 Master ----- -350.000 -67.135 350.000

Sonde Error Correction Real - 3 mS/m Master ----- 39.000 56.172 89.000

Sonde Error Correction Quad - 3 Master ----- -250.000 -92.849 250.000

Sonde Error Correction Real - 4 mS/m Master ----- 15.000 25.138 35.000

Sonde Error Correction Quad - 4 Master ----- -63.000 -31.835 63.000

Sonde Error Correction Real - 5 mS/m Master ----- 4.000 10.406 24.000

Sonde Error Correction Quad - 5 Master ----- -50.000 1.447 50.000

Sonde Error Correction Real - 6 mS/m Master ----- 5.000 8.069 15.000

Sonde Error Correction Quad - 6 Master ----- -30.000 8.374 30.000

Sonde Error Correction Real - 7 mS/m Master ----- -5.000 -4.383 5.000

Sonde Error Correction Quad - 7 Master ----- -30.000 5.483 30.000

Master (Manual Entry): 19:45:10 16-Dec-2019

Coarse Gain Master 1.000 0.800 0.965 1.200

Fine Gain Master 1.000 0.800 0.946 1.200

Master (Manual Entry): 19:45:10 16-Dec-2019 Before (Measured): After:

Thru Cal Mag - 0 V Master ----- ----- ----- -----

Before ----- 0.366 0.626 0.854

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 0 deg Master ----- ----- ----- -----

Before ----- 137.000 173.676 -103.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 1 V Master ----- ----- ----- -----

Before ----- 0.762 1.283 1.778

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----



Thru Cal Phase - 1 deg Master ----- ----- ----- -----

Before ----- 136.000 172.584 -104.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 2 V Master ----- ----- ----- -----

Before ----- 0.372 0.638 0.868

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 2 deg Master ----- ----- ----- -----

Before ----- 132.000 168.991 -108.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 3 V Master ----- ----- ----- -----

Before ----- 0.420 0.720 0.980

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 3 deg Master ----- ----- ----- -----

Before ----- 131.000 168.223 -109.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 4 V Master ----- ----- ----- -----

Before ----- 0.804 1.345 1.876

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 4 deg Master ----- ----- ----- -----

Before ----- 125.000 162.047 -115.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 5 V Master ----- ----- ----- -----

Before ----- 1.176 1.961 2.744

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 5 deg Master ----- ----- ----- -----

Before ----- 122.000 160.381 -118.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 6 V Master ----- ----- ----- -----

Before ----- 1.176 1.965 2.744

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 6 deg Master ----- ----- ----- -----

Before ----- 121.000 160.359 -119.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Mag - 7 V Master ----- ----- ----- -----

Before ----- 0.846 1.414 1.974

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Thru Cal Phase - 7 deg Master ----- ----- ----- -----

Before ----- 115.000 159.658 -125.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----



Before-Master

After-Before ----- ----- ----- -----

SPA Zero - 0 mV Master ----- ----- ----- -----

Before -50.000 0.212 50.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

SPA Plus - 0 mV Master ----- ----- ----- -----

Before 941.000 990.824 1040.000

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Temperature Zero - 0 V Master ----- ----- ----- -----

Before -0.050 0.000 0.050

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

Temperature Plus - 0 V Master ----- ----- ----- -----

Before 0.870 0.918 0.960

After ----- ----- ----- -----

Before-Master ----- ----- ----- -----

After-Before ----- ----- ----- -----

HILT High-Resolution Control Cartridge, 150 degC HRCC-H

HILT Resistivity Gamma-Ray Density Device, 150 degC HRGD-H 5744

HRDD Backscatter Detector Backscatter

HRDD Long Spacing Detector Long Spacing

HRDD Short Spacing Detector Short Spacing

Cesium 137 Gamma-Ray Logging Source GSR-J 5582

HILT High-Resolution Control Cartridge, 150 degC HRCC-H

HILT High-Resolution Mechanical Sonde, 150 degC HRMS-H 4823

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 16.00

Before (Measured): 20:58:51 17-Feb-2021

Small Ring in Before 8.00 6.00 8.61 10.00

Large Ring in Before 16.00 12.00 17.74 20.00

Master (EEPROM): 16:10:56 11-Feb-2021

Rho Aluminum g/cm3 Master 2.596 2.586 2.597 2.606

Rho Magnesium g/cm3 Master 1.686 1.676 1.687 1.696

Pe Aluminum Master 2.570 2.470 2.520 2.670

Pe Magnesium Master 2.650 2.550 2.639 2.750

Master (EEPROM): 16:10:56 11-Feb-2021

BS Average Deviation % Master 0 -0.6000 0.4304 0.6000

BS Max Deviation % Master 0 -1.6000 0.8808 1.6000

SS Average Deviation % Master 0 -1.0000 0.4915 1.0000

SS Max Deviation % Master 0 -2.5000 1.6420 2.5000

LS Average Deviation % Master 0 -1.5000 0.6496 1.5000



LS Average Deviation % Master 0 -1.5000 0.6496 1.5000

LS Max Deviation % Master 0 -3.5000 2.2578 3.5000

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured):

BS Window Ratio Master 1.0000 0.7399

Before 0.7399 0.7029 0.7402 0.7769

Before-Master ----- ----- 0.0003 -----

BS Window Sum 1/s Master 1 25098

Before 25098 23843 25132 26353

Before-Master ----- ----- 34 -----

SS Window Ratio Master 1.0000 0.4840

Before 0.4840 0.4598 0.4838 0.5082

Before-Master ----- ----- -0.0002 -----

SS Window Sum 1/s Master 1 9514

Before 9514 9038 9503 9990

Before-Master ----- ----- -11 -----

LS Window Ratio Master 1.0000 0.3007

Before 0.3007 0.2856 0.3036 0.3157

Before-Master ----- ----- 0.0029 -----

LS Window Sum 1/s Master 1 1064

Before 1064 1011 1054 1117

Before-Master ----- ----- -10 -----

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured):

BS PM High Voltage V Master 1000.0 1722.9 2400.0

Before 1000.0 1714.4 2400.0

Before-Master ----- -100.0 -8.5 100.0

SS PM High Voltage V Master 1000.0 1515.0 2400.0

Before 1000.0 1519.6 2400.0

Before-Master ----- -100.0 4.6 100.0

LS PM High Voltage V Master 1000.0 1355.7 2400.0

Before 1000.0 1360.9 2400.0

Before-Master ----- -100.0 5.2 100.0

Master (EEPROM): 16:10:56 11-Feb-2021 Before (Measured):

BS Crystal Resolution % Master 5.00 10.59 25.00

Before 5.00 10.60 25.00

Before-Master ----- -1.00 0.01 1.00

SS Crystal Resolution % Master 5.00 9.31 20.00

Before 5.00 9.49 20.00

Before-Master ----- -1.00 0.18 1.00

LS Crystal Resolution % Master 5.00 8.79 20.00

Before 5.00 8.38 20.00

Before-Master ----- -1.00 -0.41 1.00

Before (Measured):

Main Resistivity ohm.m Before 3875 3565 3874 4185

Deep Resistivity ohm.m Before 3830 3524 3827 4136

Shallow Resistivity ohm.m Before 3830 3524 3835 4136

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 150



Before (Measured): 12:42:27 17-Feb-2021

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.55 32.84

Master (EEPROM): 20:53:52 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 16:48:39 16-Feb-2021 After:

Gamma Ray Gain Before 1.000 0.900 0.931 1.100

After ----- ----- ----- -----

After-Before ----- ----- ----- -----

Before (Measured): 16:48:39 16-Feb-2021 After:

RGR Zero Measurement gAPI Before 0 52.556 120.000

After ----- ----- ----- -----

After-Before ----- ----- ----- -----

RGR Plus Measurement gAPI Before 150.000 135.000 161.160 165.000

After

After-Before ----- ----- ----- -----

Logging Equipment Head - QT, 3-3/8 inch 31 pin HPHT with  
Tension Sensor

LEH-QT

Master:

HTEN Shop Gain Master 1.000 0.800 4.500

HTEN Shop Offset lbf Master 0 -1000.000 1000.000

Before:

RHTE Zero Measurement - 0 lbf Before ----- ----- ----- -----

RHTE Plus Measurement - 0 lbf Before ----- ----- ----- -----

HTEN Gain - 0 Before ----- ----- ----- -----

HTEN Offset - 0 lbf Before ----- ----- ----- -----



Company: Water Replenishment District



Well: Montebello #2

Field: Montebello

County: Los Angeles

State: California

Platform Express

Array Induction / Caliper
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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,  
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS  
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE  
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR  
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 890

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1B: Remarks

Equip name Length MP name Offset

LEH-QT 81.23

LEH-QT

EDTC-B:843

7

77.74

EDTH-B:8423

EDTG-A:77384

EDTC-B:8437

TelStatus 71.24

Gamma Ra

y

72.37

HV 0.00

ACCZ 0.00

CTEM 74.24

PPC-B:8132 71.24

PPC-B:8132

PPC-B Cali

pers

70.09

Toolstring ran as per toolsketch

PPC used for centralization purporse and set   
to power level 2.

Repeat Pass acquired 200' from TDL

Main Pass acquired from TDL to casing.

Logs correlated to Run1A( AIT-CMR)

Sonic ran in standard mode(PnS delivered to  
client)

Sonic formation type(SFTY) set to slow.

Thank you for choosing Sclumberger!!!



MAST-B:851

9

64.72

ECH-SF:8081

MAPC-BA:808

1

MAMS-CA:851

9

MASS-BA:807

4

MAXS-BA:801

0

MAMS 49.27



MAXS 23.42

FBST-E:1925 23.42

ECH-MJA:397

2

FBPC-A:891

AH-287

FBSH-D:886

FBAC-B:899

DHRU-F:2849

FBSS-B:1925

GPIT 0.00

GPIT-F Inc

linometer

9.94

Deviation 9.94

Head Tens

ion

Buttons 1.33

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 5.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 5845

Calibration Date 30-AUG-2020

Calibrator Serial Number 57

Calibration Cable Type 7-46 A-XS

Wheel Correction 1 -2

Wheel Correction 2 -1

Type CMTD-B/A

Serial Number 2832

Calibration Date 31-JAN-2021

Calibrator Serial Number 80722

Number of Calibration Points 10

Calibration Root Mean Square  
Error

10

Calibration Peak Error 17



Type 7-46P-XS

Serial Number 2268

Length 12500.00 ft

Conveyance Type Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence Subsequent Log In the Well

IDW used as primary depth control systemReference Log Name AIT Resistivity Log

Z-Chart used as secondary depth control systemReference Log Run Number 1A

Reference Log Date 17-Feb-2021

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:26:51 

TIME_1900 - Time Marked every 60.00 (s)

Sonde Deviation

(SDEV)

0 10deg

HAZI
P1AZ

Bit Size (BS) RT

6 16in

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

MSD_Angle

0 90deg

N

S

W E

Dip Buttons Corrected (DB_CORR) ([1] -

[8]) 
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C2
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260
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290

310

320
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340

360
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380

390

410

420
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440

460

470

300

350

400

450

BS

C1

C2

GR_EDTC



480

490

510

520

530

540

560

570

580

590

610

620

630

640

660

670

680

690

500

550

600

650

GR_EDTC



710

720

730

740

760

770

780

790

810

820

830

840

860

870

880

890

700

750

800

850

BS

C1

C2

Sonde Deviation

(SDEV)

0 10deg

HAZI
P1AZ

Bit Size (BS) RT

6 16in

Caliper 1 (C1) FBST-E

6 16in

MSD_Angle

0 90deg

N

Dip Buttons Corrected (DB_CORR) ([1] -

[8]) 



Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:26:52 

TIME_1900 - Time Marked every 60.00 (s)

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

S

W E

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2

Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correlation intervalCORINT FBST-E 4 ft

Correlation Cutoff for Dip Computation (between 0.0 and 1.0)CORRELAT_CUT FBST-E 0.3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Angular range to search around focus dipSEARCH_ANGLE FBST-E 60 deg

Step Length between CorrelationsSTEP FBST-E 2 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB



Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 10 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:58 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf
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90

110

120

130

140

160
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180
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100

150

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



210

220

230

240

260

270

280

290

200

250

300

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



310

320

330

340

360

370

380

390

410

350

400

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBSTTENS



420

430

440

460

470

480

490

510

520

450

500

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



530

540

560

570

580

590

610

620

630

550

600

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



640

660

670

680

690

710

720

730

740

650

700

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



760

770

780

790

810

820

830

840

750

800

850

STIT C1

C2

DEVIM

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



860

870

880

890

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 10 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:58 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2



Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98



Manual

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[2]:Up Up 495.32 ft 896.55 ft 17-Feb-2021
 6:13:42 PM

17-Feb-2021
 6:36:41 PM

ON 1.29 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[2]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 10 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:27:11 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf

430

440



460

470

480

490

510

520

530

540

450

500

550

EHGR_EDTC



560

570

580

590

610

620

630

640

660

600

650

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



670

680

690

710

720

730

740

760

770

700

750

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



780

790

810

820

830

840

860

870

880

800

850

STIT C1

C2

DEVIM

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



890

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 10 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:27:11 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0 ft/s2

Y Accelerometer OffsetAOFFY FBST-E 0 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.02 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft



Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1327 ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:13:42 17-Feb-2021 18:35:34 896.55 516.3

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 18:35:34 17-Feb-2021 18:36:41 516.3 495.32

All depth are at tool zero.

DHRU-FA DHRU-F 2849

FBSS-B FBSS-B 1925

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 12.00

Before (Measured):

Small Ring RC1 in Before 8.00 6.80 8.13 9.20

Small Ring RC2 in Before 8.00 6.80 8.48 9.20

Large Ring RC1 in Before 12.00 10.20 12.35 13.80

Large Ring RC2 in Before 12.00 10.20 12.52 13.80



Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero X Model

-0.001505 0.0006557

0.000369 -1.239E-07

9.88E-08 1.209E-09

-7.532E-09 -5.646E-12

GPIT-F Accelero Y Model

0.04841 -0.0006636

-0.000508 1.085E-07

-7.888E-07 -1.034E-09

5.39E-09 5.085E-12

GPIT-F Accelero Z Model

-0.00908 0.0006551

0.0003604 -1.387E-07

2.182E-06 1.325E-09

-1.32E-08 -6.07E-12

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero Axis Model

0.001222 0.000237 -0.0008043 5.633E-05 -0.0001179 -0.0009056 0

3.992E-06 2.67E-06 -2.219E-06 -1.357E-06 2.232E-06 1.811E-07 0

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto X Model

-20.13 4.907

-1.624 -0.0008343

0.01375 1.132E-05

-4.694E-05 -4.243E-08

GPIT-F Magneto Y Model

20.22 -4.967

0.6654 0.0008268

0.004446 -1.083E-05

-8.758E-06 4.048E-08

GPIT-F Magneto Z Model



GPIT-F Magneto Z Model

42.25 4.895

-1.688 -0.0007922

0.005677 1.077E-05

-2.442E-05 -4.013E-08

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto Axis Model

0.00136 0.0005158 -0.001457 0.004605 0.001494 -0.0008989 0

2.805E-06 9.485E-06 -2.892E-06 -5.559E-06 -4.449E-07 3.64E-06 0

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 1

-0.4077 249.7

-0.01177 0.0165

0.0003052 -0.0004116

-2.903E-06 3.143E-06

8.982E-09 -9.404E-09

GPIT-F Electronic Coeff 2

-0.2387 250

0.01404 -0.0004615

-0.0002297 -9.902E-05

1.571E-06 8.973E-07

-4.699E-09 -3.772E-09

GPIT-F Electronic Coeff 3

-3.108 249.9

-0.01289 0.001716

0.0004581 -0.0001087

-4.412E-06 8.076E-07

1.398E-08 -3.13E-09

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 4

-0.8004 0.1279

0.03297 8.699E-06



0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 5

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 6

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 165

Before (Measured):

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.54 32.84

Master (EEPROM): 17:33:19 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 15:43:07 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 1.086 1.100



Before (Measured): 15:43:07 16-Feb-2021

RGR Zero Measurement gAPI Before 0 53.529 120.000

RGR Plus Measurement gAPI Before 165.000 150.000 151.952 180.000

Company: Water Replenishment District

Well: Montebello #2

Field: Montebello

County: Los Angeles

State: California

FORMATION MICRO IMAGER

GR

Scale: 5" = 100' MD
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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,  
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS  
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE  
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR  
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 890

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1B: Remarks

Equip name Length MP name Offset

LEH-QT 81.23

LEH-QT

EDTC-B:843

7

77.74

EDTH-B:8423

EDTG-A:77384

EDTC-B:8437

TelStatus 71.24

Gamma Ra

y

72.37

HV 0.00

ACCZ 0.00

CTEM 74.24

PPC-B:8132 71.24

PPC-B:8132

PPC-B Cali

pers

70.09

Toolstring ran as per toolsketch

PPC used for centralization purporse and set   
to power level 2.

Repeat Pass acquired 200' from TDL

Main Pass acquired from TDL to casing.

Logs correlated to Run1A( AIT-CMR)

Sonic ran in standard mode(PnS delivered to  
client)

Sonic formation type(SFTY) set to slow.

Thank you for choosing Sclumberger!!!



MAST-B:851

9

64.72

ECH-SF:8081

MAPC-BA:808

1

MAMS-CA:851

9

MASS-BA:807

4

MAXS-BA:801

0

MAMS 49.27



MAXS 23.42

FBST-E:1925 23.42

ECH-MJA:397

2

FBPC-A:891

AH-287

FBSH-D:886

FBAC-B:899

DHRU-F:2849

FBSS-B:1925

GPIT 0.00

GPIT-F Inc

linometer

9.94

Deviation 9.94

Head Tens

ion

Buttons 1.33

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 5.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 5845

Calibration Date 30-AUG-2020

Calibrator Serial Number 57

Calibration Cable Type 7-46 A-XS

Wheel Correction 1 -2

Wheel Correction 2 -1

Type CMTD-B/A

Serial Number 2832

Calibration Date 31-JAN-2021

Calibrator Serial Number 80722

Number of Calibration Points 10

Calibration Root Mean Square  
Error

10

Calibration Peak Error 17



Type 7-46P-XS

Serial Number 2268

Length 12500.00 ft

Conveyance Type Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence Subsequent Log In the Well

IDW used as primary depth control systemReference Log Name AIT Resistivity Log

Z-Chart used as secondary depth control systemReference Log Run Number 1A

Reference Log Date 17-Feb-2021

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:24:29 

TIME_1900 - Time Marked every 60.00 (s)

Sonde Deviation

(SDEV)

0 10deg

HAZI
P1AZ

Bit Size (BS) RT

6 16in

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

MSD_Angle

0 90deg

N

S

W E

Dip Buttons Corrected (DB_CORR) ([1] -

[8]) 

-30

-20

-10

10

20

30

0

BS



40

60

70

80

90

110

120

130

140

160

170

180

190

210

220

230

240

50

100

150

200

250

BS

C1

C2

GR_EDTC



260

270

280

290

310

320

330

340

360

370

380

390

410

420

430

440

460

470

300

350

400

450

BS

C1

C2

GR_EDTC



480

490

510

520

530

540

560

570

580

590

610

620

630

640

660

670

680

690

500

550

600

650

GR_EDTC



710

720

730

740

760

770

780

790

810

820

830

840

860

870

880

890

700

750

800

850

BS

C1

C2

Sonde Deviation

(SDEV)

0 10deg

HAZI
P1AZ

Bit Size (BS) RT

6 16in

Caliper 1 (C1) FBST-E

6 16in

MSD_Angle

0 90deg

N

Dip Buttons Corrected (DB_CORR) ([1] -

[8]) 



Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:24:29 

TIME_1900 - Time Marked every 60.00 (s)

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

S

W E

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2

Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correlation intervalCORINT FBST-E 4 ft

Correlation Cutoff for Dip Computation (between 0.0 and 1.0)CORRELAT_CUT FBST-E 0.3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Angular range to search around focus dipSEARCH_ANGLE FBST-E 60 deg

Step Length between CorrelationsSTEP FBST-E 2 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB



Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 20 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:37 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf
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0

EHGR_EDTC
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50

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

P1NO_FBST TENS



90
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120
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140

100

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



160

170

180

190

150

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



210

220

230

240

200

250

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



260

270

280

290

300

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



310

320

330

340

360

350

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBSTTENS



370

380

390

410

400

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC



420

430

440

460

470

450

STIT C1

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



480

490

510

520

500

STIT C1

C2

DEVIM

EHGR_EDTC

FBCR

AZ_EDTC

P1NO_FBST TENS



530

540

560

570

580

550

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

P1NO_FBST TENS



590

610

620

630

600

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



640

660

670

680

690

650

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



710

720

730

740

700

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



760

770

780

790

750

800

STIT C1

C2

DEVIM

EHGR_EDTC

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



810

820

830

840

850

STIT C1

C2

DEVIM

HAZI

P1NO

FBCR

AZ_EDTC

P1NO_FBST TENS



860

870

880

890

HAZI

P1NO

FBCR

AZ_EDTC

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf



Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 20 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:37 

TIME_1900 - Time Marked every 60.00 (s)

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2

Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters



Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[2]:Up Up 495.32 ft 896.55 ft 17-Feb-2021
 6:13:42 PM

17-Feb-2021
 6:36:41 PM

ON 1.29 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[2]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 20 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:59 

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane Cable Tension (TENS)



Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf
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AZ_EDTC

P1NO_FBST TENS
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DEVIM
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AZ_EDTC

P1NO_FBST TENS
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STIT C1
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DEVIM

EHGR_EDTC
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FBCR

AZ_EDTC

P1NO_FBST TENS
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800
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C2

DEVIM
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FBCR

AZ_EDTC
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860

870

880

890

HAZI

P1NO

FBCR

AZ_EDTC

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf



Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 20 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:24:59 

TIME_1900 - Time Marked every 60.00 (s)

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0 ft/s2

Y Accelerometer OffsetAOFFY FBST-E 0 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.02 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

1B: Parameters



Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1327 ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:13:42 17-Feb-2021 18:35:34 896.55 516.3

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 18:35:34 17-Feb-2021 18:36:41 516.3 495.32

All depth are at tool zero.

DHRU-FA DHRU-F 2849

FBSS-B FBSS-B 1925

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 12.00

Before (Measured):

Small Ring RC1 in Before 8.00 6.80 8.13 9.20

Small Ring RC2 in Before 8.00 6.80 8.48 9.20

Large Ring RC1 in Before 12.00 10.20 12.35 13.80

Large Ring RC2 in Before 12.00 10.20 12.52 13.80

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero X Model

-0.001505 0.0006557

0.000369 -1.239E-07

9.88E-08 1.209E-09

-7.532E-09 -5.646E-12

GPIT-F Accelero Y Model

0.04841 -0.0006636

-0.000508 1.085E-07

-7.888E-07 -1.034E-09

5.39E-09 5.085E-12



GPIT-F Accelero Z Model

-0.00908 0.0006551

0.0003604 -1.387E-07

2.182E-06 1.325E-09

-1.32E-08 -6.07E-12

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero Axis Model

0.001222 0.000237 -0.0008043 5.633E-05 -0.0001179 -0.0009056 0

3.992E-06 2.67E-06 -2.219E-06 -1.357E-06 2.232E-06 1.811E-07 0

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto X Model

-20.13 4.907

-1.624 -0.0008343

0.01375 1.132E-05

-4.694E-05 -4.243E-08

GPIT-F Magneto Y Model

20.22 -4.967

0.6654 0.0008268

0.004446 -1.083E-05

-8.758E-06 4.048E-08

GPIT-F Magneto Z Model

42.25 4.895

-1.688 -0.0007922

0.005677 1.077E-05

-2.442E-05 -4.013E-08

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto Axis Model

0.00136 0.0005158 -0.001457 0.004605 0.001494 -0.0008989 0

2.805E-06 9.485E-06 -2.892E-06 -5.559E-06 -4.449E-07 3.64E-06 0



Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 1

-0.4077 249.7

-0.01177 0.0165

0.0003052 -0.0004116

-2.903E-06 3.143E-06

8.982E-09 -9.404E-09

GPIT-F Electronic Coeff 2

-0.2387 250

0.01404 -0.0004615

-0.0002297 -9.902E-05

1.571E-06 8.973E-07

-4.699E-09 -3.772E-09

GPIT-F Electronic Coeff 3

-3.108 249.9

-0.01289 0.001716

0.0004581 -0.0001087

-4.412E-06 8.076E-07

1.398E-08 -3.13E-09

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 4

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 5

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 6

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07



-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 165

Before (Measured):

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.54 32.84

Master (EEPROM): 17:33:19 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 15:43:07 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 1.086 1.100

Before (Measured): 15:43:07 16-Feb-2021

RGR Zero Measurement gAPI Before 0 53.529 120.000

RGR Plus Measurement gAPI Before 165.000 150.000 151.952 180.000



Company: Water Replenishment District

Well: Montebello #2

Field: Montebello

County: Los Angeles

State: California

FORMATION MICRO IMAGER
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Montebello

Lat: 34.016417  Long: -118.09164

Montebello #2

Water Replenishment District
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 890

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1B: Remarks

Equip name Length MP name Offset

LEH-QT 81.23

LEH-QT

EDTC-B:843

7

77.74

EDTH-B:8423

EDTG-A:77384

EDTC-B:8437

TelStatus 71.24

Gamma Ra

y

72.37

HV 0.00

ACCZ 0.00

CTEM 74.24

PPC-B:8132 71.24

PPC-B:8132

PPC-B Cali

pers

70.09

Toolstring ran as per toolsketch

PPC used for centralization purporse and set   
to power level 2.

Repeat Pass acquired 200' from TDL

Main Pass acquired from TDL to casing.

Logs correlated to Run1A( AIT-CMR)

Sonic ran in standard mode(PnS delivered to  
client)

Sonic formation type(SFTY) set to slow.

Thank you for choosing Sclumberger!!!



MAST-B:851

9

64.72

ECH-SF:8081

MAPC-BA:808

1

MAMS-CA:851

9

MASS-BA:807

4

MAXS-BA:801

0

MAMS 49.27



MAXS 23.42

FBST-E:1925 23.42

ECH-MJA:397

2

FBPC-A:891

AH-287

FBSH-D:886

FBAC-B:899

DHRU-F:2849

FBSS-B:1925

GPIT 0.00

GPIT-F Inc

linometer

9.94

Deviation 9.94

Head Tens

ion

Buttons 1.33

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 5.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 5845

Calibration Date 30-AUG-2020

Calibrator Serial Number 57

Calibration Cable Type 7-46 A-XS

Wheel Correction 1 -2

Wheel Correction 2 -1

Type CMTD-B/A

Serial Number 2832

Calibration Date 31-JAN-2021

Calibrator Serial Number 80722

Number of Calibration Points 10

Calibration Root Mean Square  
Error

10

Calibration Peak Error 17



Type 7-46P-XS

Serial Number 2268

Length 12500.00 ft

Conveyance Type Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence Subsequent Log In the Well

IDW used as primary depth control systemReference Log Name AIT Resistivity Log

Z-Chart used as secondary depth control systemReference Log Run Number 1A

Reference Log Date 17-Feb-2021

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:26:17 

TIME_1900 - Time Marked every 60.00 (s)

Sonde Deviation

(SDEV)

0 10deg

HAZI
P1AZ

Bit Size (BS) RT

6 16in

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

MSD_Angle

0 90deg

N

S

W E

Dip Buttons Corrected (DB_CORR) ([1] -

[8]) 
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Description: Bordip    Format: Log ( Bordip )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 17-Feb-2021 

22:26:17 

TIME_1900 - Time Marked every 60.00 (s)

Caliper 2 (C2) FBST-E

6 16in

Calibrated Gamma Ray

(GR_EDTC) EDTC-B

0 400gAPI

S

W E

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2

Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correlation intervalCORINT FBST-E 4 ft

Correlation Cutoff for Dip Computation (between 0.0 and 1.0)CORRELAT_CUT FBST-E 0.3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Angular range to search around focus dipSEARCH_ANGLE FBST-E 60 deg

Step Length between CorrelationsSTEP FBST-E 2 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB



Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:24 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf
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860

870
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890

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:24 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0.01 ft/s2

Y Accelerometer OffsetAOFFY FBST-E -0.01 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.01 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal



Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:48:22 17-Feb-2021 19:35:44 896.62 51.99

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 19:35:44 17-Feb-2021 19:49:33 51.99 49.98

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.



1B Log[2]:Up Up 495.32 ft 896.55 ft 17-Feb-2021
 6:13:42 PM

17-Feb-2021
 6:36:41 PM

ON 1.29 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[2]:Up:S014

Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:36 

Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

TIME_1900 - Time Marked every 60.00 (s)

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

Orientation: North Azimuth

N E S W N

Dynamic Gaussian Normalization

FMI - Borehole Image

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf
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Stuck Tool

Indicator,

Total (STIT)

0 50ft

CableDrag

Caliper 1 (C1) FBST-E

6 16in

Caliper 2 (C2) FBST-E

6 16in

Memorized Deviation (DEVIM)

FBST-E

0 10deg

Gamma Ray (EHGR_EDTC)

EDTC-B

Dynamic Gaussian Normalization

FMI - Borehole Image

Orientation: North Azimuth

N E S W N

Pad 1 Azimuth in Plane Orthogonal to Tool Axis (0 = True North), memorized to FBST (P1NO_FBST)

0 360deg

Cable Tension (TENS)

10000 0lbf



Description: FMI P1NO-Oriented Image Log    Format: Log ( FMI P1NO-Oriented Image Log )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 22:26:36 

TIME_1900 - Time Marked every 60.00 (s)

EDTC-B

0 400gAPI

Hole Azimuth Relative to True

North (HAZI) FBST-E

-40 360deg

Pad 1 Azimuth in Plane

Orthogonal to Tool Axis (0 = True

North) (P1NO) FBST-E

-40 360deg

Correlation Resistance (FBCR)

2 2000kohm

Acceleration Z-Axis (AZ_EDTC)

EDTC-B

30 40ft/s2

1B: Parameters

X Accelerometer OffsetAOFFX FBST-E 0 ft/s2

Y Accelerometer OffsetAOFFY FBST-E 0 ft/s2

Z Accelerometer OffsetAOFFZ FBST-E -0.02 ft/s2

Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Dead Buttons DetectionFDBD FBST-E Off

Dead Buttons PatchingFDBP FBST-E Off

X Magnetometer OffsetFOFFX FBST-E 0 mT

Y Magnetometer OffsetFOFFY FBST-E 0 mT

Z Magnetometer OffsetFOFFZ FBST-E 0 mT

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Inclinometry Computation ModeICMO FBST-E Open Hole

Logging Speed RangeLOG_SPEED_RNG FBST-E Normal (600 ft/h - 3600 ft/h)

Total Measured DepthTD Borehole 894 ft

User-supplied values for Magnetic Flux DensityMFIN WLSESSION 46521.92 nT

User-supplied values for Magnetic DeclinationMDEC WLSESSION 11.52 deg

User-supplied values for Magnetic Dip AngleMINC WLSESSION 58.85 deg

1B: Parameters



Adaptive Mode Initial PhaseAMIP FBST-E 0 deg

Acquisition Phase ModeAPM FBST-E WBM - Adaptive Phase  
Control

EMEX and Gain ModesEMXGMOD FBST-E Time Zoned

Logging ModeFLM FBST-E Full Image Mode

Electronic Gain Value in Manual ModeGAIN_FBST FBST-E 0 dB

Electronic Gain Value for Arm AGARM_A FBST-E 0 dB

Electronic Gain Value for Arm BGARM_B FBST-E 0 dB

Electronic Gain Value for Arm CGARM_C FBST-E 0 dB

Electronic Gain Value for Arm DGARM_D FBST-E 0 dB

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1327 ft/h

Manual Phase Shift CompensationMPSC FBST-E 0 deg

EMEX VoltageXVOL FBST-E 0 V

Time Zone Parameters

EMXGMOD EMEX= Auto and Gain= Auto 17-Feb-2021 18:13:42 17-Feb-2021 18:35:34 896.55 516.3

EMXGMOD EMEX= Manual and Gain=  
Manual

17-Feb-2021 18:35:34 17-Feb-2021 18:36:41 516.3 495.32

All depth are at tool zero.

DHRU-FA DHRU-F 2849

FBSS-B FBSS-B 1925

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 12.00

Before (Measured):

Small Ring RC1 in Before 8.00 6.80 8.13 9.20

Small Ring RC2 in Before 8.00 6.80 8.48 9.20

Large Ring RC1 in Before 12.00 10.20 12.35 13.80

Large Ring RC2 in Before 12.00 10.20 12.52 13.80

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero X Model

-0.001505 0.0006557

0.000369 -1.239E-07

9.88E-08 1.209E-09

-7.532E-09 -5.646E-12

GPIT-F Accelero Y Model

0.04841 -0.0006636

-0.000508 1.085E-07

-7.888E-07 -1.034E-09

5.39E-09 5.085E-12



5.39E-09 5.085E-12

GPIT-F Accelero Z Model

-0.00908 0.0006551

0.0003604 -1.387E-07

2.182E-06 1.325E-09

-1.32E-08 -6.07E-12

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero Axis Model

0.001222 0.000237 -0.0008043 5.633E-05 -0.0001179 -0.0009056 0

3.992E-06 2.67E-06 -2.219E-06 -1.357E-06 2.232E-06 1.811E-07 0

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto X Model

-20.13 4.907

-1.624 -0.0008343

0.01375 1.132E-05

-4.694E-05 -4.243E-08

GPIT-F Magneto Y Model

20.22 -4.967

0.6654 0.0008268

0.004446 -1.083E-05

-8.758E-06 4.048E-08

GPIT-F Magneto Z Model

42.25 4.895

-1.688 -0.0007922

0.005677 1.077E-05

-2.442E-05 -4.013E-08

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto Axis Model

0.00136 0.0005158 -0.001457 0.004605 0.001494 -0.0008989 0

2.805E-06 9.485E-06 -2.892E-06 -5.559E-06 -4.449E-07 3.64E-06 0



Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 1

-0.4077 249.7

-0.01177 0.0165

0.0003052 -0.0004116

-2.903E-06 3.143E-06

8.982E-09 -9.404E-09

GPIT-F Electronic Coeff 2

-0.2387 250

0.01404 -0.0004615

-0.0002297 -9.902E-05

1.571E-06 8.973E-07

-4.699E-09 -3.772E-09

GPIT-F Electronic Coeff 3

-3.108 249.9

-0.01289 0.001716

0.0004581 -0.0001087

-4.412E-06 8.076E-07

1.398E-08 -3.13E-09

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 4

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 5

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 6

-0.8004 0.1279

0.03297 8.699E-06



-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 165

Before (Measured):

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.54 32.84

Master (EEPROM): 17:33:19 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 15:43:07 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 1.086 1.100

Before (Measured): 15:43:07 16-Feb-2021

RGR Zero Measurement gAPI Before 0 53.529 120.000

RGR Plus Measurement gAPI Before 165.000 150.000 151.952 180.000

Company: Water Replenishment District

Well: Montebello #2

Field: Montebello

County: Los Angeles

California



State: California

FORMATION MICRO IMAGER

GR

Scale: 5" = 100' MD
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Bit Size ( in ) 24 8.5

Top Driller ( ft ) 0 20

Top Logger ( ft ) 0 20

Bottom Driller ( ft ) 20 890

Bottom Logger ( ft ) 20 894

Size ( in ) 18

Weight ( lbm/ft ) 87.5

Inner Diameter ( in ) 17.087

Grade N/A

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 20

Bottom Logger ( ft ) 20

1B: Remarks

Equip name Length MP name Offset

LEH-QT 81.23

LEH-QT

EDTC-B:843

7

77.74

EDTH-B:8423

EDTG-A:77384

EDTC-B:8437

TelStatus 71.24

Gamma Ra

y

72.37

HV 0.00

ACCZ 0.00

CTEM 74.24

PPC-B:8132 71.24

PPC-B:8132

PPC-B Cali

pers

70.09

Toolstring ran as per toolsketch

PPC used for centralization purporse and set   
to power level 2.

Repeat Pass acquired 200' from TDL

Main Pass acquired from TDL to casing.

Logs correlated to Run1A( AIT-CMR)

Sonic ran in standard mode(PnS delivered to  
client)

Sonic formation type(SFTY) set to slow.

Thank you for choosing Sclumberger!!!



MAST-B:851

9

64.72

ECH-SF:8081

MAPC-BA:808

1

MAMS-CA:851

9

MASS-BA:807

4

MAXS-BA:801

0

MAMS 49.27



MAXS 23.42

FBST-E:1925 23.42

ECH-MJA:397

2

FBPC-A:891

AH-287

FBSH-D:886

FBAC-B:899

DHRU-F:2849

FBSS-B:1925

GPIT 0.00

GPIT-F Inc

linometer

9.94

Deviation 9.94

Head Tens

ion

Buttons 1.33

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 5.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 5845

Calibration Date 30-AUG-2020

Calibrator Serial Number 57

Calibration Cable Type 7-46 A-XS

Wheel Correction 1 -2

Wheel Correction 2 -1

Type CMTD-B/A

Serial Number 2832

Calibration Date 31-JAN-2021

Calibrator Serial Number 80722

Number of Calibration Points 10

Calibration Root Mean Square  
Error

10

Calibration Peak Error 17



Type 7-46P-XS

Serial Number 2268

Length 12500.00 ft

Conveyance Type Wireline

Rig Type

Schlumberger depth control procedures followedLog Sequence Subsequent Log In the Well

IDW used as primary depth control systemReference Log Name AIT Resistivity Log

Z-Chart used as secondary depth control systemReference Log Run Number 1A

Reference Log Date 17-Feb-2021

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 2 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:25:56 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)

0

50

100

BS



150

200

250

300

350

400

450

500

550

600

650

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3

TENS



700

750

800

850

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 2 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:25:56 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)

1B: Parameters

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correction for Delta-T Shale, EmpiricalCDTS Borehole 100 us/ft

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Delta-T FluidDTF Borehole 189 us/ft

Delta-T MatrixDTM Borehole 56 us/ft

Borehole Fluid SlownessDTMD Borehole 206 us/ft

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1



Slowness Formation Type (Fast, Intermediate, Slow, etc.)SFTY Borehole Slow

Sonic Porosity FormulaSPFS Borehole Raymer-Hunt

Estimated P-Wave Velocity to S-Wave Velocity Ratio for  
Slowness-Time Coherence

VPVSA MAST-B 2.2

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

MAMS Controller Boot StatusCBOOTSTA_MAPC MAST-B 1

MAPC Firmware Revision of Controller ElectronicsCONTROLLER_FIRM_REV_MAPC MAST-B 2098

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED MAST-B Time Zoned ft/h

Measurement ListMSMT_LIST MAST-B [MUM, MLM, MFM, MFL,  
90C, 00C]

MAST Product Class SelectionPROD_MASTUI MAST-B STD

MAPC Firmware Revision of Sensor Electronics Station #10SENSOR10_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #11SENSOR11_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #12SENSOR12_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #13SENSOR13_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #1SENSOR1_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #2SENSOR2_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #3SENSOR3_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #4SENSOR4_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #5SENSOR5_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #6SENSOR6_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #7SENSOR7_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #8SENSOR8_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #9SENSOR9_FIRM_REV_MAPC MAST-B 1059

MAMS Receiver Boot StatusRBOOTSTA_MAPC MAST-B 1

Service Selection ListSERVICE_LIST MAST-B [STSTC, NMSTC, XDSTC,  
YDSTC, FMSTC, ANISO,  
CRV, BHC, PBHC, NMATD,  
FMATD]

Time Zone Parameters

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

MAX_TOOL_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_TOOL_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021 17-Feb-2021 ON 1.04 ft Yes



1B Log[3]:Up Up 49.98 ft 896.63 ft 17-Feb-2021
 6:48:22 PM

17-Feb-2021
 7:49:33 PM

ON 1.04 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[3]:Up:S014

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:26:03 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)

-30

-20

-10

10

20
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40
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110
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100
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120

130

140

160

170

180

190

210

220

230

240

260

270

280

290

310

320

330

150

200

250

300

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3

TENS



340

360

370

380

390

410

420

430

440

460

470

480

490

510

520

530

540

350

400

450

500

550

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3

TENS



560

570

580

590

610

620

630

640

660

670

680

690

710

720

730

740

760

770

600

650

700

750

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3

TENS



780

790

810

820

830

840

860

870

880

890

800

850

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:26:03 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)

1B: Parameters

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION Depth Zoned in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correction for Delta-T Shale, EmpiricalCDTS Borehole 100 us/ft

Depth Correction ModeDC_MODE DepthCorrection Real-time



Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Delta-T FluidDTF Borehole 189 us/ft

Delta-T MatrixDTM Borehole 56 us/ft

Borehole Fluid SlownessDTMD Borehole 206 us/ft

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Slowness Formation Type (Fast, Intermediate, Slow, etc.)SFTY Borehole Slow

Sonic Porosity FormulaSPFS Borehole Raymer-Hunt

Estimated P-Wave Velocity to S-Wave Velocity Ratio for  
Slowness-Time Coherence

VPVSA MAST-B 2.2

Depth Zone Parameters

0 20BS 24

20 894BS 8.5

All depth are actual.

1B: Parameters

MAMS Controller Boot StatusCBOOTSTA_MAPC MAST-B 1

MAPC Firmware Revision of Controller ElectronicsCONTROLLER_FIRM_REV_MAPC MAST-B 2098

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION Time Zoned ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED MAST-B Time Zoned ft/h

Measurement ListMSMT_LIST MAST-B [MUM, MLM, MFM, MFL,  
90C, 00C]

MAST Product Class SelectionPROD_MASTUI MAST-B STD

MAPC Firmware Revision of Sensor Electronics Station #10SENSOR10_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #11SENSOR11_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #12SENSOR12_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #13SENSOR13_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #1SENSOR1_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #2SENSOR2_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #3SENSOR3_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #4SENSOR4_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #5SENSOR5_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #6SENSOR6_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #7SENSOR7_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #8SENSOR8_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #9SENSOR9_FIRM_REV_MAPC MAST-B 1059

MAMS Receiver Boot StatusRBOOTSTA_MAPC MAST-B 1

Service Selection ListSERVICE_LIST MAST-B [STSTC, NMSTC, XDSTC,  
YDSTC, FMSTC, ANISO,  
CRV, BHC, PBHC, NMATD,  
FMATD]

Time Zone Parameters

MAX_LOG_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57

MAX_LOG_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

MAX_TOOL_SPEED 1327 17-Feb-2021 18:48:22 17-Feb-2021 19:31:57 896.62 101.57



MAX_TOOL_SPEED 1422 17-Feb-2021 19:31:57 17-Feb-2021 19:49:33 101.57 49.98

All depth are at tool zero.

1B Log[2]:Up Up 495.32 ft 896.55 ft 17-Feb-2021
 6:13:42 PM

17-Feb-2021
 6:36:41 PM

ON 1.29 ft Yes

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1B: Log[2]:Up:S014

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:26:09 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)

420

430

440

460

470

480

490

510

520

450

500

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3



530

540

560

570

580

590

610

620

630

640

660

670

680

690

710

720

730

740

550

600

650

700

BS

GR_EDTC

HD1_PPC1

HD2_PPC1

DTSH6

SPHI

DTCO3

TENS



740

760

770

780

790

810

820

830

840

860

870

880

890

750

800

850

Description: MAST_SONI_BHC    Format: Log ( mast )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation Date: 

17-Feb-2021 22:26:09 

Bit Size (BS) RT

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

Hole Diameter 1 (HD1_PPC1) PPC-B

6 16in

Hole Diameter 2 (HD2_PPC1) PPC-B

6 16in

Shear Slowness from Dipole 0 Transmitter

Chirp Firing 0 Degree Component (DTSH6)

MAST-B

780 180us/ft

Sonic Porosity (SPHI) MAST-B

0.6 0ft3/ft3

Compressional Slowness from Monopole Far

Transmitter Mid Frequency Firing Monopole

Component (DTCO3) MAST-B

380 80us/ft

Cable

Tension

(TENS)

10000 0

lbf

ITT - Integrated Transit Time every 10.00 (ms)

TIME_1900 - Time Marked every 60.00 (s)



1B: Parameters

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Correction for Delta-T Shale, EmpiricalCDTS Borehole 100 us/ft

Depth Correction ModeDC_MODE DepthCorrection Real-time

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Lag Cut for Dipole InversionDPINV_LAGCUT MAST-B No

Delta-T FluidDTF Borehole 189 us/ft

Delta-T MatrixDTM Borehole 56 us/ft

Borehole Fluid SlownessDTMD Borehole 206 us/ft

Slowness Series of Mouse Clicks for Relabeling DTST_MFLDTST_SLO_MFL MAST-B [0] us/ft

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole HD1

Slowness Formation Type (Fast, Intermediate, Slow, etc.)SFTY Borehole Slow

Sonic Porosity FormulaSPFS Borehole Raymer-Hunt

Estimated P-Wave Velocity to S-Wave Velocity Ratio for  
Slowness-Time Coherence

VPVSA MAST-B 2.2

1B: Parameters

MAMS Controller Boot StatusCBOOTSTA_MAPC MAST-B 1

MAPC Firmware Revision of Controller ElectronicsCONTROLLER_FIRM_REV_MAPC MAST-B 2098

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1327 ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED MAST-B 1327 ft/h

Measurement ListMSMT_LIST MAST-B [MUM, MLM, MFM, MFL,  
90C, 00C]

MAST Product Class SelectionPROD_MASTUI MAST-B STD

MAPC Firmware Revision of Sensor Electronics Station #10SENSOR10_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #11SENSOR11_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #12SENSOR12_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #13SENSOR13_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #1SENSOR1_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #2SENSOR2_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #3SENSOR3_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #4SENSOR4_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #5SENSOR5_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #6SENSOR6_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #7SENSOR7_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #8SENSOR8_FIRM_REV_MAPC MAST-B 1059

MAPC Firmware Revision of Sensor Electronics Station #9SENSOR9_FIRM_REV_MAPC MAST-B 1059

MAMS Receiver Boot StatusRBOOTSTA_MAPC MAST-B 1

Service Selection ListSERVICE_LIST MAST-B [STSTC, NMSTC, XDSTC,  
YDSTC, FMSTC, ANISO,  
CRV, BHC, PBHC, NMATD,  
FMATD]

DHRU-FA DHRU-F 2849



FBSS-B FBSS-B 1925

Small Ring Size (Caliper Calibration Small Ring) 8.00

Large Ring Size (Caliper Calibration Large Ring) 12.00

Before (Measured):

Small Ring RC1 in Before 8.00 6.80 8.13 9.20

Small Ring RC2 in Before 8.00 6.80 8.48 9.20

Large Ring RC1 in Before 12.00 10.20 12.35 13.80

Large Ring RC2 in Before 12.00 10.20 12.52 13.80

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero X Model

-0.001505 0.0006557

0.000369 -1.239E-07

9.88E-08 1.209E-09

-7.532E-09 -5.646E-12

GPIT-F Accelero Y Model

0.04841 -0.0006636

-0.000508 1.085E-07

-7.888E-07 -1.034E-09

5.39E-09 5.085E-12

GPIT-F Accelero Z Model

-0.00908 0.0006551

0.0003604 -1.387E-07

2.182E-06 1.325E-09

-1.32E-08 -6.07E-12

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Accelero Axis Model

0.001222 0.000237 -0.0008043 5.633E-05 -0.0001179 -0.0009056 0

3.992E-06 2.67E-06 -2.219E-06 -1.357E-06 2.232E-06 1.811E-07 0

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto X Model

-20.13 4.907



-1.624 -0.0008343

0.01375 1.132E-05

-4.694E-05 -4.243E-08

GPIT-F Magneto Y Model

20.22 -4.967

0.6654 0.0008268

0.004446 -1.083E-05

-8.758E-06 4.048E-08

GPIT-F Magneto Z Model

42.25 4.895

-1.688 -0.0007922

0.005677 1.077E-05

-2.442E-05 -4.013E-08

Master (EEPROM): 16:00:00 01-Dec-2014

GPIT-F Magneto Axis Model

0.00136 0.0005158 -0.001457 0.004605 0.001494 -0.0008989 0

2.805E-06 9.485E-06 -2.892E-06 -5.559E-06 -4.449E-07 3.64E-06 0

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 1

-0.4077 249.7

-0.01177 0.0165

0.0003052 -0.0004116

-2.903E-06 3.143E-06

8.982E-09 -9.404E-09

GPIT-F Electronic Coeff 2

-0.2387 250

0.01404 -0.0004615

-0.0002297 -9.902E-05

1.571E-06 8.973E-07

-4.699E-09 -3.772E-09

GPIT-F Electronic Coeff 3

-3.108 249.9

-0.01289 0.001716



0.0004581 -0.0001087

-4.412E-06 8.076E-07

1.398E-08 -3.13E-09

Master (EEPROM): 16:00:00 17-Nov-2014

GPIT-F Electronic Coeff 4

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 5

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

GPIT-F Electronic Coeff 6

-0.8004 0.1279

0.03297 8.699E-06

-0.0004985 -2.182E-07

3.676E-06 1.68E-09

-9.885E-09 -4.926E-12

MAMS-CA MAMS-CA 8519

Master (EEPROM):

Sensor Sensitivity Correction Factor Minimum Master 1.000 0.500 0.837 1.700

Sensor Sensitivity Correction Factor Maximum Master 1.000 0.500 1.077 1.700

Sensor Time Delay Factor Minimum us Master 0 -2.000 -0.885 2.000

Sensor Time Delay Factor Maximum us Master 0 -2.000 0.747 2.000

Sensor Sensitivity Correction Factor Low  
Frequency to High Frequency Ratio Minimum

Master 1.000 0.900 0.918 1.700

Sensor Sensitivity Correction Factor Low  
Frequency to High Frequency Ratio Maximum

Master 1.000 0.900 1.088 1.700

Master (EEPROM):

Sensor Sensitivity Correction Factor



0.500/1.000/1.700

0.976 1.042 0.999 0.927 0.975 1.031 0.837 0.955

0.961 0.947 1.054 0.985 0.993 0.938 1.012 1.024

1.005 0.965 1.004 0.961 0.975 1.007 0.952 1.016

1.030 0.992 1.021 1.014 0.980 1.071 1.058 1.045

1.004 1.019 0.992 0.969 1.028 1.000 0.995 1.022

0.979 1.011 0.934 1.009 0.993 1.008 1.077 1.009

1.008 0.991 0.997 0.996 1.003 1.076 1.023 0.944

0.996 1.009 0.982 0.903 1.002 0.995 0.989 0.997

0.996 0.981 0.984 1.036 1.009 1.008 1.038 1.014

1.015 0.952 0.895 1.013 1.036 0.968 1.002 1.049

1.000 0.983 0.955 1.004 1.003 0.977 1.046 1.025

0.960 1.000 0.973 0.973 1.010 1.020 1.038 0.921

0.986 0.985 0.924 0.946 1.003 1.074 1.017 0.995

Sensor Time Delay Factor

-2.000/0/2.000 us

0.224 0.275 0.335 0.068 -0.068 -0.256 -0.108 -0.354

0.185 0.296 0.346 0.159 -0.262 -0.358 -0.375 -0.159

0.180 0.046 0.079 -0.046 -0.201 -0.283 -0.149 0.157

0.174 -0.020 -0.034 -0.112 -0.091 0.047 0.212 0.064

0.169 -0.017 -0.123 -0.048 -0.111 0.106 -0.005 0.078

0.064 -0.263 -0.366 0.004 -0.085 0.164 0.230 -0.001

-0.242 -0.613 -0.261 0.110 0.367 0.281 0.333 -0.110

-0.070 -0.372 -0.275 -0.046 0.484 0.546 0.593 0.023

-0.206 -0.622 -0.694 -0.212 0.411 0.522 0.483 0.186

-0.262 -0.602 -0.653 -0.229 0.207 0.541 0.419 0.208

-0.433 -0.885 -0.339 0.013 0.209 0.474 0.246 -0.013

-0.393 -0.524 -0.314 -0.095 0.678 0.747 0.437 0.095

-0.465 -0.670 -0.500 -0.178 0.384 0.656 0.493 0.178

Sensor Sensitivity Correction Factor Low Frequency to High Frequency Ratio

0.900/1.000/1.700

1.067 1.052 0.996 0.965 0.943 1.004 1.028 1.062

1.045 1.011 0.971 0.935 0.918 0.962 1.027 1.031

1.068 1.024 0.979 0.946 0.947 0.991 1.026 1.053

1.033 1.014 0.978 0.933 0.941 0.997 1.048 1.040

1.055 1.025 0.979 0.957 0.949 0.990 1.037 1.059

1.073 1.005 0.976 0.961 0.971 0.996 1.068 1.088

0.999 1.019 1.031 0.996 1.002 0.994 0.997 0.982

1.002 0.999 0.985 1.003 1.001 1.001 1.001 1.007

0.991 0.995 0.992 0.972 0.999 1.004 1.001 0.988

0.984 0.992 0.974 0.987 1.008 1.031 1.016 1.004

0.998 1.017 0.990 0.992 1.002 1.028 1.043 1.014

0.991 1.002 0.993 1.027 1.017 1.023 1.010 1.004



0.999 0.990 0.984 1.004 1.034 1.048 1.007 0.991

Sensor Sensitivity Correction Transmitter Failure Flag

0/0/0

0

0

Sensor Sensitivity Correction High Frequency Diagnostic Failure Flag

0/0/0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Sensor Sensitivity Correction Low Frequency Diagnostic Failure Flag

0/0/0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Sensor Sensitivity Correction High Frequency Normalized Amplitudes

-----/1.000/-----

1.000 0.936 0.976 1.052 1.000 0.947 1.166 1.022

1.029 1.044 0.938 1.004 0.996 1.054 0.977 0.966

0.985 1.025 0.985 1.030 1.015 0.982 1.040 0.974

0.996 1.033 1.004 1.011 1.046 0.957 0.969 0.981

0.999 0.983 1.011 1.034 0.974 1.003 1.007 0.981

1.028 0.997 1.079 0.998 1.014 1.000 0.935 0.999



0.993 1.010 1.004 1.005 0.998 0.930 0.978 1.061

0.998 0.985 1.012 1.101 0.992 0.999 1.004 0.997

1.011 1.027 1.024 0.972 0.999 0.999 0.970 0.993

0.991 1.057 1.123 0.993 0.971 1.039 1.004 0.959

1.002 1.019 1.049 0.998 0.998 1.025 0.957 0.978

1.028 0.986 1.014 1.014 0.977 0.967 0.951 1.071

1.005 1.005 1.071 1.047 0.987 0.922 0.974 0.995

Sensor Sensitivity Correction Low Frequency Normalized Amplitudes

-----/1.000/-----

1.067 0.985 0.972 1.015 0.943 0.950 1.199 1.086

1.075 1.056 0.911 0.938 0.914 1.014 1.004 0.996

1.051 1.050 0.965 0.974 0.961 0.973 1.067 1.026

1.028 1.048 0.982 0.943 0.984 0.954 1.016 1.021

1.053 1.008 0.990 0.989 0.925 0.992 1.044 1.038

1.104 1.002 1.052 0.960 0.985 0.995 0.998 1.087

0.992 1.030 1.035 1.000 1.000 0.924 0.976 1.042

1.000 0.985 0.997 1.104 0.993 1.000 1.006 1.005

1.003 1.022 1.016 0.945 0.997 1.003 0.971 0.981

0.976 1.048 1.094 0.980 0.978 1.071 1.020 0.963

0.999 1.036 1.039 0.991 1.001 1.054 0.998 0.991

1.018 0.989 1.007 1.041 0.993 0.989 0.961 1.075

1.004 0.996 1.054 1.051 1.020 0.966 0.981 0.986

Sensor Sensitivity Correction Transmitter-Receiver Spacing

-----/4.000/----- ft

4.000

4.000

Sensor Sensitivity Transit Time from Monopole Upper Transmitter High Frequency Firing

0/0/5000.000 us

501.183 501.132 501.072 501.339 501.475 501.663 501.515 501.761

472.208 472.097 472.047 472.234 472.655 472.751 472.768 472.552

443.235 443.369 443.336 443.460 443.616 443.698 443.564 443.258

414.443 414.576 414.596 414.686 414.686 414.524 414.443 414.578

385.417 385.580 385.660 385.568 385.603 385.442 385.612 385.514

356.469 356.651 356.785 356.465 356.537 356.337 356.230 356.536

327.708 328.061 327.756 327.370 327.122 327.278 327.180 327.592

298.674 298.994 298.862 298.706 298.157 298.213 298.062 298.720

269.746 270.097 270.252 269.706 269.179 269.070 269.139 269.331

240.881 241.170 241.296 240.955 240.487 240.162 240.257 240.453

211.836 212.241 212.088 211.779 211.499 211.308 211.360 211.548

183.009 183.092 182.963 182.729 182.241 182.065 182.397 182.627

153.461 153.751 153.660 152.988 152.776 152.623 152.737 152.879

Sensor Sensitivity Transit Time from Monopole Lower Transmitter High Frequency Firing

0/0/5000.000 us



153.385 153.500 153.204 153.590 153.754 153.871 153.695 153.982

182.675 182.633 182.643 182.772 182.986 183.080 182.999 182.835

211.491 211.706 211.757 211.922 212.041 211.955 211.759 211.416

240.512 240.767 240.775 240.841 240.800 240.686 240.437 240.598

269.472 269.684 269.815 269.756 269.848 269.574 269.626 269.558

298.526 298.998 299.069 298.651 298.757 298.458 298.433 298.590

327.770 328.160 327.759 327.405 327.138 327.155 327.147 327.621

356.917 357.201 357.138 356.837 356.326 356.146 356.202 356.684

385.652 386.131 386.121 385.702 384.984 384.871 384.881 385.281

414.837 415.227 415.204 414.695 414.292 413.949 414.100 414.324

443.739 444.192 443.646 443.293 443.097 442.833 443.060 443.319

472.888 473.020 472.809 472.591 471.817 471.749 472.058 472.400

501.845 502.049 501.880 501.557 500.996 500.724 500.887 501.202

Sensor Sensitivity First Break Amplitude from Monopole Upper Transmitter High Frequency Firing

-50000.000/0/50000.000

4507.605 4222.371 4402.557 4744.605 4512.021 4268.549 5259.079 4608.239

4826.661 4899.370 4402.959 4709.940 4675.067 4945.391 4585.374 4533.873

4870.376 5069.571 4872.789 5094.870 5020.022 4858.086 5143.499 4819.227

5065.419 5260.386 5133.935 5161.897 5346.495 4875.214 4955.968 4999.725

5405.679 5326.395 5477.429 5580.042 5246.642 5400.138 5463.174 5314.423

5795.386 5582.709 6034.740 5622.995 5701.700 5633.866 5276.671 5627.033

5987.278 6040.256 6008.141 6027.465 6043.059 5621.069 5893.850 6401.126

6366.186 6266.095 6428.403 7024.047 6348.691 6431.239 6442.597 6387.909

6957.226 7064.719 7009.779 6699.491 6856.741 6891.033 6705.937 6883.796

7104.276 7554.755 8045.367 7176.270 6948.025 7454.026 7203.922 6863.323

7771.527 7758.367 7934.220 7575.500 7559.851 7760.966 7265.167 7553.376

8314.220 7980.540 8060.728 7912.827 7600.041 7473.508 7522.072 8553.265

7910.922 7846.935 8215.998 7688.075 7188.631 6630.495 7194.500 7618.495

Sensor Sensitivity First Break Amplitude from Monopole Lower Transmitter High Frequency Firing

-50000.000/0/50000.000

7549.672 6877.998 6912.885 7543.682 7361.254 7152.127 8980.305 7881.357

7995.414 7910.902 6929.390 7493.401 7418.496 7909.528 7527.572 7463.151

7217.222 7325.784 7057.681 7425.619 7324.090 7124.584 7560.469 7142.064

6765.022 7015.827 6793.112 6848.029 7079.709 6495.153 6550.158 6658.407

6643.493 6535.880 6715.807 6901.042 6518.320 6703.131 6688.574 6515.972

6478.897 6315.363 6843.949 6293.365 6404.236 6295.692 5880.260 6290.930

5887.404 6041.455 5999.047 5991.923 5892.855 5504.140 5806.654 6289.604

5649.600 5598.309 5757.796 6234.401 5600.265 5607.415 5657.864 5625.816

5150.970 5228.035 5239.118 4945.735 5097.346 5077.119 4918.509 5022.328

4838.217 5170.768 5487.414 4806.407 4746.750 5062.349 4893.609 4683.457

4700.160 4781.286 4922.617 4683.591 4683.923 4811.463 4492.353 4587.586

4621.818 4436.215 4558.689 4559.308 4394.365 4350.974 4275.958 4816.874

4249.505 4251.803 4531.216 4428.653 4175.025 3900.151 4117.348 4208.458

Sensor Sensitivity First Break Amplitude from Monopole Upper Transmitter Low Frequency Firing



Sensor Sensitivity First Break Amplitude from Monopole Upper Transmitter Low Frequency Firing

-50000.000/0/50000.000

-7273.563 -6632.298 -6518.828 -6694.265 -6058.899 -5987.300 -7686.347 -7324.053

-8159.435 -8178.702 -6972.342 -7030.210 -6658.506 -7031.705 -7153.907 -7359.780

-8798.347 -9059.409 -8268.715 -8176.974 -7831.670 -7727.660 -8544.470 -8231.005

-9368.756 -9926.332 -9236.463 -8686.481 -8819.963 -8450.432 -8718.353 -8970.107

-10569.410 -10532.180 -10592.600 -10722.170 -9575.334 -10174.530 -10221.690 -10103.330

-12790.230 -11918.350 -13046.360 -11984.370 -11882.110 -11328.400 -11254.710 -12307.400

-17734.040 -18408.360 -18498.650 -17888.250 -17870.430 -16528.720 -17445.980 -18638.830

-16855.400 -16600.250 -16807.140 -18619.780 -16748.960 -16864.940 -16959.270 -16937.960

-18021.950 -18370.080 -18256.240 -16984.380 -17930.590 -18037.140 -17462.160 -17634.120

-18300.500 -19652.700 -20525.250 -18385.840 -18348.570 -20076.960 -19122.320 -18052.340

-19200.920 -19911.950 -19956.550 -19032.690 -19227.590 -20252.060 -19181.160 -19044.630

-21649.250 -21019.260 -21404.690 -22132.360 -21120.420 -21037.840 -20425.560 -22862.000

-24346.130 -24139.000 -25552.150 -25485.610 -24736.170 -23426.250 -23778.410 -23899.860

Sensor Sensitivity First Break Amplitude from Monopole Lower Transmitter Low Frequency Firing

-50000.000/0/50000.000

-24248.910 -22391.600 -22108.150 -23077.310 -21443.970 -21598.480 -27250.480 -24679.550

-22140.650 -21756.040 -18777.070 -19331.490 -18839.800 -20892.870 -20682.450 -20522.280

-18629.430 -18602.190 -17096.120 -17264.890 -17024.710 -17240.650 -18914.900 -18178.160

-16465.210 -16776.340 -15731.670 -15105.310 -15762.630 -15275.600 -16266.820 -16345.520

-14965.610 -14316.740 -14060.580 -14051.700 -13138.100 -14095.490 -14834.590 -14748.390

-16804.770 -15248.620 -16019.770 -14611.480 -14994.530 -15154.060 -15198.290 -16546.030

-11254.100 -11004.710 -10950.530 -10989.320 -10983.070 -10222.120 -11366.730 -12221.110

-10448.630 -9910.541 -9963.225 -10971.660 -9998.103 -10270.750 -10567.880 -10382.360

-9561.228 -9688.889 -9481.811 -8782.680 -9551.740 -9474.894 -9353.265 -9213.055

-8547.539 -9240.911 -9857.054 -8881.117 -8830.985 -9496.991 -9027.340 -8319.826

-8115.155 -8497.604 -8947.875 -8712.098 -8884.756 -8884.948 -8122.850 -7930.816

-7998.681 -7986.097 -8559.705 -9022.929 -8618.354 -8136.804 -7773.074 -8359.528

-6837.387 -7046.516 -7787.707 -7912.417 -7726.405 -6825.934 -6775.576 -6643.824

PPC-B Element is used for usual logging at wellsite and  
check/diagnostics.

PPC-B 8132

PPC-B Element is used for usual logging at wellsite and  
check/diagnostics.

PPC-B 8132

ZERO_REF (Small Size Ring) 3.500

PLUS_REF (Large Size Ring) 8.000

Caliper Arm Equipment Type for PPC PPC_CAL_STD

Before (Measured): 17:34:57 17-Feb-2021



Positive Analog Voltage V Before 7 8.66543 9

Minus Analog Voltage V Before -9 -8.65869 -7

Digital Voltage V Before 3.15 3.37646 3.45

Digital Voltage for Analog Digital Converter V Before 4.5 4.99365 5.5

Status Word of Analog Digital Converter Offset Before -8 0 8

Before (Measured): 17:34:57 17-Feb-2021

Cartridge Temperature degF Before -58 64.5732 482

Before (Measured): 17:34:57 17-Feb-2021

LVDT5 Caliper Open Position in Before -1.28076

LVDT5 Full Power Position in Before 1.42859

Master:

Caliper-arm 1, radius raw - 0 in Master ----- ----- ----- -----

Caliper-arm 2, radius raw - 0 in Master ----- ----- ----- -----

Caliper-arm 3, radius raw - 0 in Master ----- ----- ----- -----

Caliper-arm 4, radius raw - 0 in Master ----- ----- ----- -----

Power Control LVDT - 0 in Master ----- ----- ----- -----

LVDT excitation - 0 V Master ----- ----- ----- -----

Master:

Positive Analog Voltage - 0 V Master ----- ----- ----- -----

Minus Analog Voltage - 0 V Master ----- ----- ----- -----

Digital Voltage - 0 V Master ----- ----- ----- -----

Digital Voltage for Analog Digital Converter - 0 V Master ----- ----- ----- -----

Status Word of Analog Digital Converter Offset -  
0

Master ----- ----- ----- -----

Master:

Relative Bearing - 0 deg Master ----- ----- ----- -----

Potentiometer Excitation - 0 V Master ----- ----- ----- -----

Master:

Cartridge Temperature - 0 degF Master ----- ----- ----- -----

Master:

LVDT5 Caliper Open Position - 0 in Master ----- ----- ----- -----

LVDT5 Full Power Position - 0 in Master ----- ----- ----- -----

Master (EEPROM): 15:43:00 16-Feb-2021

CCS in Master -1.51 -1.71 -1.45874 -1.31

COP in Master -1.31 -1.55 -1.28076 -1.07

CPW in Master 1.41 1.2 1.42859 1.61

Before (EEPROM): 15:43:00 16-Feb-2021

RD1_GAIN Before 1 0.85 1.02234 1.15

RD2_GAIN Before 1 0.85 0.974132 1.15



RD2_GAIN Before 1 0.85 0.974132 1.15

RD3_GAIN Before 1 0.85 1.02502 1.15

RD4_GAIN Before 1 0.85 1.01424 1.15

RD1_OFFSET in Before 0 -2.2 -0.791211 2.6

RD2_OFFSET in Before 0 -2.2 -0.14497 2.6

RD3_OFFSET in Before 0 -2.2 -0.687372 2.6

RD4_OFFSET in Before 0 -2.2 -0.28854 2.6

Before (EEPROM): 15:43:00 16-Feb-2021

Caliper 1 Zero Radius in Before 3.5 1.2 4.19745 5.6

Caliper 2 Zero Radius in Before 3.5 1.2 3.74176 5.6

Caliper 3 Zero Radius in Before 3.5 1.2 4.08517 5.6

Caliper 4 Zero Radius in Before 3.5 1.2 3.73536 5.6

Caliper 1 Plus Radius in Before 8 6.1 8.59912 9.7

Caliper 2 Plus Radius in Before 8 6.1 8.36126 9.7

Caliper 3 Plus Radius in Before 8 6.1 8.47535 9.7

Caliper 4 Plus Radius in Before 8 6.1 8.1722 9.7

EDTC-B EDTC-B 8437

Plus Reference (Jig minus background reference) 165

Before (Measured):

AZ Vertical Measurement ft/s2 Before 32.19 31.53 31.54 32.84

Master (EEPROM): 17:33:19 17-Feb-2021

Initial PMT HV V Master 1515.000

Accelerometer Serial Number Master 580

Accelerometer Coefficients - 0 Master ----- ----- 3.032E+000 -----

Accelerometer Coefficients - 1 Master ----- ----- 3.387E-004 -----

Accelerometer Coefficients - 2 Master ----- ----- -4.036E-007 -----

Accelerometer Coefficients - 3 Master ----- ----- -9.753E-008 -----

Accelerometer Coefficients - 4 Master ----- ----- 2.363E-009 -----

Accelerometer Coefficients - 5 Master ----- ----- -1.798E-011 -----

Accelerometer Coefficients - 6 Master ----- ----- 4.607E-014 -----

Accelerometer Coefficients - 7 Master ----- ----- -8.596E-003 -----

Accelerometer Coefficients - 8 Master ----- ----- 6.136E-005 -----

Accelerometer Coefficients - 9 Master ----- ----- 1.184E-008 -----

Accelerometer Coefficients - 10 Master ----- ----- 2.611E-010 -----

Accelerometer Coefficients - 11 Master ----- ----- -2.798E-012 -----

Gamma-Ray Detector Serial Number Master 7670

Before (Measured): 15:43:07 16-Feb-2021

Gamma Ray Gain Before 1.000 0.900 1.086 1.100

Before (Measured): 15:43:07 16-Feb-2021

RGR Zero Measurement gAPI Before 0 53.529 120.000

RGR Plus Measurement gAPI Before 165.000 150.000 151.952 180.000



Company: Water Replenishment District

Well: Montebello #2

Field: Montebello

County: Los Angeles

State: California

MODULAR ACOUSTIC SCANNING PLATFORM

GR



1A Log[5]:Up Up 600.68 ft 889.10 ft 17-Feb-2021
 2:56:14 PM

17-Feb-2021
 3:14:10 PM

ON 0.00 ft No

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1A: Log[5]:Up:S008

Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 15:39:36 

Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

TIME_1900 - Time Marked every 60.00 (s)

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Bit Size (BS) RT

6 16in

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Capillary Bound Fluid Porosity

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7

Log Quality Control Display (LQC_DISPLAY) CMRT-B

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning

550



600

650

700

750

800

ECGR_EDTC

TENS

CFF2

CFF3

CFF4

CFF5

CFF6

TCMR

BS

KSDR

CMFF

CMRP_3MS

TCMR

T2LM

T2CUTOFF



850

Description: CMRTB Depth Log Main Format    Format: Log ( CMRTB Depth Log Main-bins )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: 

Measured Depth    Creation Date: 17-Feb-2021 15:39:36 

Gamma Ray

(ECGR_EDT

C) EDTC-B

0 150gAPI

Cable

Tension

(TENS)

10000 0

lbf

TIME_1900 - Time Marked every 60.00 (s)

T2 < 3 ms

3 ms < T2 < 10 ms

10 ms < T2 < 33 ms

33 ms < T2 < 100 ms

100 ms < T2 < 300 ms

T2 > 300 ms

Magnetic Resonance Free Fluid

Volume from Cutoff 2 (CFF2)

CMRT-B

0.4 0ft3/ft3

Bit Size (BS) RT

6 16in

Timur/Coates Permeability

(KTIM) CMRT-B

0.001 100mD

SDR Permeability (KSDR)

CMRT-B

0.001 100mD

Capillary Bound Fluid Porosity

Small Pore Porosity

Free Fluid Volume (CMFF)

CMRT-B

0.4 0ft3/ft3

Free Fluid Volume using 3-ms

Cutoff (CMRP_3MS) CMRT-B

0.4 0ft3/ft3

Magnetic Resonance Porosity

(TCMR) CMRT-B

0.4 0ft3/ft3

T2 Distribution (Diffusion

Included)

0.02

ft3/ft3

-0.02

0 63

Logarithmic Mean of T2

Distribution (Diffusion Included)

(T2LM) CMRT-B

0.3 3000ms

T2 Cutoff (T2CUTOFF) CMRT-B

0.3 3000ms

Log

Quality

Control

Display

(LQC_DI

SPLAY)

CMRT-B

1 7

Log Quality Control Display (LQC_DISPLAY) CMRT-B

1 - BHS - Bad Hole Flag : Good Bad

2 - IWT - Wait Time : OK Insufficient

3 - DB0 - Delta B0 : OK Warning Error

4 - EEN - Early Echo Noise : OK Warning Error

5 - HVL - High Voltage : Normal Too Low

6 - ATS - Auto Tuning : ALF Ant Temp Off

7 - ATTS - AT Tracking : OK Warning

1A: Parameters



Barite Mud Presence FlagBARI(ISSBAR) Borehole No

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bit SizeBS WLSESSION 8.5 in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Cement DensityCDEN EDTC-B 2 g/cm3

Drilling Fluid DensityDFD Borehole 9.1 lbm/gal

Regularization FactorsGAMMA_REG CMRT-B [1.5, 1.5, 0, 0, 0, 0]

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Job IdentificationJOBID WLSESSION water well

Number of Stacking LevelsDDFL CMRT-B 3

Polarization Correction SwitchPOLC_SW CMRT-B Yes

T1 Cutoff between BFV and FFVT1CUT CMRT-B 50 ms

T1/T2 Ratio InputT1T2R_IN CMRT-B 2

T1/T2 Ratio MaximumT1T2R_MAX CMRT-B 3

T1/T2 Ratio MinimumT1T2R_MIN CMRT-B 1

T2 Cutoff between BFV and FFVT2CUT CMRT-B 100 ms

Start of Tapered T2 CutoffT2CUT_TAPER CMRT-B 25 ms

1A: Parameters

Acquisition Method OptionACQ_METHOD_OPT CMRT-B SEQ

Average of Auto-Larmor-Frequency Phase Difference during 
LFST

LFST_ALF_OFFSET CMRT-B 0.45 deg

Standard Deviation of Auto-Larmor-Frequency Phase 
Difference during LFST

LFST_ALF_OFFSET_SD CMRT-B 0.12 deg

DH Controller Code VersionDHC_VERS CMRT-B 17

Depth Log Sample RateDLSR CMRT-B 7.5 in

DH Signal Processing Code VersionDSP_VERS CMRT-B 14

Enhanced Precision Mode OptionEPM_OPT CMRT-B On

Operating Frequency, prior to new LFST, at LFST 
Temperature

FREQ_OP_PREV CMRT-B 2190 kHz

LFST Central FrequencyLFST_CENTER_FREQ CMRT-B 2200 kHz

LFST FrequencyLFST_SEARCH_FREQ CMRT-B 2201 kHz

LFST TemperatureLFST_TEMP CMRT-B 85 degF

LFST Temperature VariationLFST_TEMP_DELTA CMRT-B 32.42 degF

LFST Tune Table OffsetLFST_TT_OFFSET CMRT-B 1.5 kHz

Logging DirectionCMR_LOG_DIRECTION CMRT-B Up

Logging Mode for CMRPPSS CMRT-B DEPTH_B_MODE_CARBON
ATE

Optimal Logging SpeedCMR_LOG_SPEED CMRT-B 1200 ft/h

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h

Maximum service speed allowed for, or attained by, a logging  
tool.

MAX_TOOL_SPEED CMRT-B 1440 ft/h

Number of Echo Amplitudes VectorNECH_V CMRT-B [1800, 30, 0, 0, 0, 0]

Number of Wait TimesNWT CMRT-B 2

Polarization Times VectorPT_V CMRT-B [4.8, 0.02, 0, 0, 0, 0] s

Number of Repetitions VectorRPTN_V CMRT-B [1, 10, 0, 0, 0, 0]

Station Log Sample RateSLUINT CMRT-B 0 s

Echo Spacings VectorTCP_V CMRT-B [200, 200, 0, 0, 0, 0] us

Wait Times VectorWT_V CMRT-B [1.25, 0.02, 0, 0, 0, 0] s



ICV Integrated Cement Volume GCSE_UP_PASS, FCD 118.69 ft3

IHV Integrated Hole Volume GCSE_UP_PASS 130.83 ft3

Maxwell 2020.1 10.1.205256.3100

Application Patch Wireline_Hotfix-Mandatory-2020.1_10.1.211158

1A Log[5]:Up Up 600.68 ft 889.10 ft 17-Feb-2021
 2:56:14 PM

17-Feb-2021
 3:14:10 PM

ON 0.00 ft No

All depths are referenced to toolstring zero

Company:Water Replenishment District        Well:Montebello #2

1A: Log[5]:Up:S008

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 15:35:49 

Spontaneous Potential (SP) AIT-M

-80 20mV

Caliper (HCAL) HDRS-H

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Array Induction Two Foot Resistivity A10 (AT10) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT-M

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT-M

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf

540

560

550



570

580

590

610

620

630

640

660

670

680

690

710

720

730

740

760

770

780

600

650

700

750

SP

HCAL

GR_EDTC

AT10

AT20

AT30

AT60

AT90

AMF

TENS



790

810

820

830

840

860

870

880

890

800

850

Description: AIT Basic Log Two    Format: Log ( AIT Basic Log Two_1 )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured Depth    Creation 
Date: 17-Feb-2021 15:35:49 

Spontaneous Potential (SP) AIT-M

-80 20mV

Caliper (HCAL) HDRS-H

6 16in

Calibrated Gamma Ray (GR_EDTC) EDTC-B

0 150gAPI

TIME_1900 - Time Marked every 60.00 (s)

IHV - Integrated Hole Volume every 10.00 (ft3)

IHV - Integrated Hole Volume every 100.00 (ft3)

ICV - Integrated Cement Volume every 10.00 (ft3)

ICV - Integrated Cement Volume every 100.00 (ft3)

Array Induction Two Foot Resistivity A10 (AT10) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A20 (AT20) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A30 (AT30) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A60 (AT60) AIT-M

0.2 2000ohm.m

Array Induction Two Foot Resistivity A90 (AT90) AIT-M

0.2 2000ohm.m

Array Induction Mud Resistivity Fully Calibrated (AMF) AIT-M

0.02 200ohm.m

Cable Tension (TENS)

10000 0lbf

1A: Parameters



Array Induction Borehole Correction ModeABHM AIT-M Compute Standoff

Borehole Status (Open or Cased Hole)BHS Borehole Open

Bottom Hole TemperatureBHT Borehole 90 degF

Bit SizeBS WLSESSION 8.5 in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0 in

Casing Bottom (Logger)CBLO WLSESSION 20 ft

Drilling Fluid TypeDFT_CATEGORY Borehole Water

Elevation of Derrick Floor Above Permanent DatumEDF WLSESSION 6 ft

Elevation of Permanent Datum (PDAT) above Mean Sea  
Level

EPD WLSESSION 174 ft

Future Casing (Outer) DiameterFCD WLSESSION 2.5 in

Generalized Caliper Selection for WL Log Down PassesGCSE_DOWN_PASS Borehole BS(RT)

Generalized Caliper Selection for WL Log Up PassesGCSE_UP_PASS Borehole CALI

Geothermal GradientGGRD Borehole 1 0.01 degF/ft

Generalized Mud Resistivity Selection, from Measured or  
Computed Mud Resistivity

GRSE Borehole AMF

Generalized Temperature Selection, from Measured or  
Computed Temperature

GTSE Borehole GTEM_LINEST(RT)

Mud Sample TemperatureMST Borehole 68 degF

Permanent DatumPDAT WLSESSION GL

Resistivity of Mud SampleRMS Borehole 2.71 ohm.m

Surface Hole TemperatureSHT Borehole 66 degF

SP Drift Per FootSPDR AIT-M 0 mV/ft

Total Measured DepthTD Borehole 890 ft

1A: Parameters

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 1440 ft/h
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 4040 Paramount Boulevard 

Lakewood, CA 90712 

Telephone: 562-921-5521 

 

CHANGE ORDER NO. 01 

DATE:  January 28, 2021   

PROJECT: 
Installation of a Deep Nested Groundwater 
Monitoring Well (Montebello #2) 

 CONTRACTOR: 
ABC Liovin Drilling, Inc. 
1180 E. Burnett Street 
Signal Hill, CA 90755 

 
The Construction Contract (Contract No. 1107) ("Contract") between Water Replenishment 
District of Southern California ("WRD") and ABC Liovin Drilling, Inc., ("Contractor") is amended 
as set forth in this Change Order No. 01 (Change Order). 

PROPOSED ADJUSTMENTS 

The Contractor is hereby directed to make the following change(s) to Contract No. 1107: 
 

1. Financial Adjustments: 
 

Original Contract Price:  $344,000.00 
Previous Change Orders: $0.00 
This Change Order (increase): $0.00 
NEW TOTAL CONTRACT PRICE IS: $344,000.00 

 
2.  No adjustment to the Contract Time 
It is understood and agreed by and between WRD and Contractor that the changes described 
herein do not impact or delay the Contract Time, except as specifically and expressly stated 
otherwise in this Change Order, and that such understanding and agreement is a material 
inducement to WRD, the Owner, entering into this change order agreement. 
3. Description of CORs and Other Items.  
This Change Order shall constitute full compensation to the Contractor for all costs incurred by 
the Contractor and its subcontractors to perform the following: 

Item 
# 

Appendix Description 

1 A 

The shallowest borehole reaming diameter of 17” will be extended to approximately 
500 feet below ground surface (ft bgs); thereby eliminating the 14 ¾” diameter 
section between 300 ft bgs and 500 ft bgs. A revised typical well construction detail 
drawing is provided in Appendix A. 

2 A 

The contractor may use a sand/bentonite mixture as an annular seal material 
between each well screen with the exception of the shallowest seal, which will be a 
cement/bentonite sealing material as specified in Contract No. 1107.  Updates are 
provided in the typical well construction details (Appendix A) and Section 33 11 
53.06 (Appendix B). 
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ACCEPTANCE STATEMENT 
 

Contractor agrees to furnish all labor and materials and perform all of the above described work in 
compliance with the applicable sections of the Contract Documents.  It is understood that this Change 
Order shall be effective when executed by the below Authorized Representatives. 
 
The compensation (time and cost) set forth in this Change Order comprises the total compensation for the 
Contractor, all Subcontractors, and all Suppliers, for the Work or change defined in this Change Order, 
including impact on unchanged work.  By signing this Change Order, the Contractor acknowledges and 
agrees on behalf of himself, all Subcontractors, and all Suppliers, that the stipulated compensation 
includes payment for all work contained in the Change Order, plus all payment for interruption of schedule, 
extended field overhead costs, delay, and all impact, ripple effect of cumulative impact(s) on all other 
work under this Contract. The signing of this Change Order constitutes full mutual accord and satisfaction 
for the change, and that the time and/or cost under the Change Order constitutes the total equitable 
adjustment owed the Contactor, all Subcontractors, and all Suppliers, agrees to waive all rights, without 
exception or reservation of any kind whatsoever, to file any further claim related to this Change Order. No 
further claim or request for equitable adjustment of any type for any reasonably foreseeable cause shall 
arise out of or a result of this Change Order or the impact of this Change Order on the remainder of the 
Work under this Contract. 
 
Contractor and WRD Waiver of Civil Code §1542.  The Contractor and WRD acknowledge and represent 
that they are or have been informed of the contents and meaning of the provisions of California Civil 
Code §1542, which provides as follows: “A general release does not extend to claims which the creditor 
does not know or suspect to exist in his favor at the time of executing the release, which if known by him 
must have materially affected his settlement with the debtor.”  The Contractor and WRD, by executing 
this Change order incorporating the mutual release set forth above, hereby waive any and all rights or 
benefits conferred under California Civil Code §1542 for any further, additional or different adjustment of 
the Contract Time or the Contract Price on account of this Change Order.  
 

 
Accepted:      Approved: 

 
Contractor      WRD     
     

 
___________________________   _____________________________  
Project Manager     Manager of Hydrogeology 

        
 

___________________________   _____________________________  
Date       Date 

01/28/21 01/28/21
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REVISED TYPICAL WELL CONSTRUCTION DETAIL DRAWING 
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Materials:

2.5‐inch Sch 80 PVC CASING

Note:  Anticipated depths may be adjusted based 

on actual geologic conditions encoutered while 

drilling pilot boring.

EXPLANATION

Reaming:

14‐3/4" 300' to 500'

12‐1/4" 500' to 700'

8"

Hydrated Bentonite Chip

Cement Grout with 

Bentonite (up to 5%)

Project No. 0110735 (NGWMN)

700' to 800'

Filter Pack with 

Anticipated Screen Interval

17" 0' to 300'

DRAWING A

TYPICAL WELL CONSTRUCTION DETAIL

(REVISION 1)

2.5‐inch Machine Slotted SCREEN, 

Schedule 80 PVC, flush threaded, ASTM F480

\\wrd.local\wrd\Projects\Internal Services\Procurement\RFBs posted\200220_(RFB_19_003)_RFB for NGWMN\E‐Addendum\Addendum No.1\Drawing A‐‐Well Detail Modified to include 17 inch ream (PRINT 11X17) Sheet1

and/or bentonite chip/sand mixture

/sand mixture

500'

 
REVISED 28 January 2021 

Bentonite chip/
sand mixture

Bentonite chip/
sand mixture

Cement/bentonite 
grout

Bentonite chip/
sand mixture

Bentonite chip/
sand mixture

Bentonite chip/
sand mixture
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UPDATE TO SECTION 33 11 53.06 



WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA 
INSTALLATION OF A DEEP NESTED GROUNDWATER MONITORING WELL 

Water Well Grouting and Borehole Plugging 33 11 53.06-1 March 2020 

SECTION 33 11 53.06 
WATER WELL GROUTING AND BOREHOLE PLUGGING 

PART 1 - GENERAL 

1.01 REFERENCES 

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

1. ASTM International (ASTM):
a. C150, Standard Specification for Portland Cement.
b. C494/C494M, Standard Specifications for Chemical Admixtures for

Concrete.
2. International Association of Drilling Contractors (IADC): API-Approved Official

Daily Drilling Report Form.
3. NSF International (NSF): 61, Drinking Water System Components—Health

Effects.
4. California Well Standards, Bulletin 74-81 and 74-90.

1.02 SUBMITTALS 

A. Action Submittals: Grout mix design.

B. Informational Submittals:

1. Grout composition for each grout batch for each well.
2. Record of volume of grout used. Volume shall not be less than calculated

volume of the annular space between well casing and reamed borehole.

C. The submittals shall be made in accordance with the General Conditions.

1.03 QUALITY ASSURANCE 

A. Regulatory Requirements:

1. Comply with applicable permits, laws, and regulations in disposing of drilling
fluids, drill cuttings, and water generated during grouting. The permits, laws
and regulations shall include, but not be limited to, the following:
a. Federal, state, and local laws, regulations, and ordinances related to

disposing of materials generated in constructing wells.
2. Comply with permitting agency well installation requirements

PART 2 - PRODUCTS 

2.01 GROUT 

A. Cement-bentonite Grout:

1. Neat Portland cement mixture with approximately 5 % bentonite by weight

01/28/21 - a sand/bentonite mixture may also 
be used as outlined in Change Order No. 1.



 

 4040 Paramount Boulevard 

Lakewood, CA 90712 

Telephone: 562-921-5521 

 

CHANGE ORDER NO. 02 

DATE: Thursday, May 6th, 2021 
 
PROJECT: 
Installation of a Deep Nested Groundwater 
Monitoring Well (Montebello #2) 

 CONTRACTOR: 
ABC Liovin Drilling, Inc. 
1180 E. Burnett Street 
Signal Hill, CA 90755 

  
The Construction Contract (Contract No. 1107) ("Contract") between Water Replenishment 
District of Southern California ("WRD") and ABC Liovin Drilling, Inc, ("Contractor") is amended as 
set forth in this Change Order No. 02, as summarized in the table below. 
 

PROPOSED ADJUSTMENTS 

The Contractor is hereby directed to make the following change(s) to Contract No. 1107: 
1. Financial Adjustments (No Change): 

 
Original Contract Price:  $344,000.00 
Previous Change Orders: $0.00 
This Change Order (increase): $0.00 
NEW TOTAL CONTRACT PRICE IS: $344,000.00 

 
2.  Change to Contract Time 
Changes to the contract time are summarized as follows: 
Original Contract Duration 90 Days 
Original Contract Completion Date 05/08/21 
Previous Contract Time Extensions 0 Days 
Contract Time Extension 14 Days 
Revised Contract Period 02/08/21 to 05/21/21 
Revised Contract Completion Date 05/21/21 

 
3. Description of CORs and Other Items.  
A change ordered was requested for a 14 calendar days contract time extension to install a hinged 
lid well vault and for the completion of the project. 
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ACCEPTANCE STATEMENT 
 

Contractor agrees to furnish all labor and materials and perform all of the above described work in 
compliance with the applicable sections of the Contract Documents.  It is understood that this Change 
Order shall be effective when executed by the below Authorized Representatives. 
 
The compensation (time and cost) set forth in this Change Order comprises the total compensation for the 
Contractor, all Subcontractors, and all Suppliers, for the Work or change defined in this Change Order, 
including impact on unchanged work.  By signing this Change Order, the Contractor acknowledges and 
agrees on behalf of himself, all Subcontractors, and all Suppliers, that the stipulated compensation 
includes payment for all work contained in the Change Order, plus all payment for interruption of schedule, 
extended field overhead costs, delay, and all impact, ripple effect of cumulative impact(s) on all other 
work under this Contract. The signing of this Change Order constitutes full mutual accord and satisfaction 
for the change, and that the time and/or cost under the Change Order constitutes the total equitable 
adjustment owed the Contactor, all Subcontractors, and all Suppliers, agrees to waive all rights, without 
exception or reservation of any kind whatsoever, to file any further claim related to this Change Order. No 
further claim or request for equitable adjustment of any type for any reasonably foreseeable cause shall 
arise out of or a result of this Change Order or the impact of this Change Order on the remainder of the 
Work under this Contract. 
 
Contractor and WRD Waiver of Civil Code §1542.  The Contractor and WRD acknowledge and represent 
that they are or have been informed of the contents and meaning of the provisions of California Civil 
Code §1542, which provides as follows: “A general release does not extend to claims which the creditor 
does not know or suspect to exist in his favor at the time of executing the release, which if known by him 
must have materially affected his settlement with the debtor.”  The Contractor and WRD, by executing 
this Change order incorporating the mutual release set forth above, hereby waive any and all rights or 
benefits conferred under California Civil Code §1542 for any further, additional or different adjustment of 
the Contract Time or the Contract Price on account of this Change Order.  
 

 
Accepted:      Approved: 

 
Contractor      WRD     
     

 
___________________________   _____________________________  
Project Manager     Manager of Hydrogeology 

        
 

___________________________   _____________________________  
Date       Date 
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Pacific Surveys – Downhole Geophysical Logs 
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Pemco Well Vault Design Specifications 
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Figures 4 and 5: Product Drawings/Cut-Sheets for the Replacement Well Vault (to be installed) 
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The dimensions of the new vault will be 24” (wide) x 36” (long) x 24” (skirt). 
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State of California

Well Completion Report
Form DWR 188 In Review 8/3/2021

WCR2021-009352

Owner's Well Number Date Work Began MW#2 Quintuple nest  02/08/2021 Date Work Ended  03/16/2021

Local Permit Agency  LA County Department of Public Health, Department of Health Services, Drinking Water Program

Secondary Permit Agency Permit Number  SR0243715 Permit Date  01/29/2021

Well Location

 628 Rea DR Address

 Montebello City  90640Zip  Los AngelesCounty

 34 Latitude  0  59.0399

Deg. Min. Sec.

N  -118Longitude  5  29.76

Deg. Min. Sec.

W

 Dec. Lat.  34.0164 Dec. Long.  -118.0916

 Vertical Datum  Horizontal Datum  WGS84

 Location Accuracy  Location Determination Method  

 5272-001-912APN

 02 STownship

 12 WRange

 12Section

 San BernardinoBaseline Meridian

 Ground Surface Elevation

 Elevation Accuracy

 Elevation Determination Method

Geologic Log - Free Form
Depth from 

Surface
Feet to Feet

 
 Description

0 7 Silty Sand

7 23 Poorly Graded Sand

23 33 Poorly Graded Gravel with Sand

33 43 Clayey Sand with Gravel

43 48 Poorly Graded Sand With Gravel 

48 68 Sandy Silt

68 73 Clayey Sand 

73 88 Poorly Graded Sand with Gravel 

88 93 Poorly Graded Gravel With Sand 

93 97 Sandy Lean Clay

97 118 Poorly Graded Sand With Gravel 

118 127 Silt

127 133 Silt With Sand 

133 138 Sandy Silt 

138 158 Poorly Graded Sand 

Well Owner (must remain confidential pursuant to Water Code 13752)
 WATER REPLENISHMENT DISTRICT OF SOUTHERN CALIFORNIA,   Name 

 Mailing Address  4040 Paramount Blvd

 

 Lakewood City  CAState  90712Zip

Planned Use and Activity

 Planned Use

 Activity

 Monitoring

 New Well

Borehole Information

 Drilling Method

 Orientation

 Total Depth of Boring  890

 Direct Rotary

 Vertical

 780 Total Depth of Completed Well

Drilling Fluid  Bentonite

 Feet

 Feet

 Specify  

Water Level and Yield of Completed Well
 Depth to first water

Depth to Static

 Water Level

 Estimated Yield*

 Test Length

*May not be representative of a well's long term yield.

(Feet below surface)

(Feet)

(GPM)

(Hours)

Date Measured  

 Test Type

Total Drawdown  (feet)

Page  1  of  3 Form DWR 188 rev. 12/19/2017

13
2 743



158 163 Poorly Graded Sand With Gravel 

163 178 Clayey Gravel With Sand 

178 208 Poorly Graded Gravel With Sand 

208 218 Poorly Graded Sand With Gravel 

218 224 Sandy Silt 

224 253 Lean Clay

253 267 Lean Clay with Sand 

267 284 Lean Clay 

284 303 Lean Clay With Sand 

303 418 Lean Clay 

418 428 Sandy Lean Clean 

428 773 Lean Clay 

773 783 Clayey Sand With Gravel 

783 890 Lean Clay 

Casings

Casing 
#

Depth from Surface
Feet to Feet Casing Type Material Casings Specificatons

Wall 
Thickness 

(inches)

Outside
Diameter
(inches)

Screen
Type

Slot Size 
if any

(inches)
Description

1 0 790 Screen PVC OD: 2.875 in. | SDR: 
SCH 80 | Thickness: 
0.276 in.

0.276 2.875 Milled 
Slots

0.02

2 0 435 Screen PVC OD: 2.875 in. | SDR: 
SCH 80 | Thickness: 
0.276 in.

0.276 2.875 Milled 
Slots

0.02

3 0 260 Screen PVC OD: 2.875 in. | SDR: 
SCH 80 | Thickness: 
0.276 in.

0.276 2.875 Milled 
Slots

0.02

4 0 200 Screen PVC OD: 2.875 in. | SDR: 
SCH 80 | Thickness: 
0.276 in.

0.276 2.875 Milled 
Slots

0.02

5 0 115 Screen PVC OD: 2.875 in. | SDR: 
SCH 80 | Thickness: 
0.276 in.

0.276 2.875 Milled 
Slots

0.02

Annular Material

Depth from 
Surface

Feet to Feet
Fill Fill Type Details Filter Pack Size Description

0 85 Bentonite Other Bentonite Cement Bentonite Grout 

85 95 Bentonite Other Bentonite Bentonite Chips 

95 120 Filter Pack 8 x 20

120 172 Bentonite Other Bentonite Medium Bentonite Chips and 8x20 
Sand

172 205 Filter Pack 8 x 20

205 240 Bentonite Other Bentonite Medium Bentonite Chips and 8x20 
Sand 

240 245 Bentonite Other Bentonite Medium Bentonite Chips

245 265 Filter Pack 8 x 20

265 405 Other Fill See description. Medium Bentonite Chips and 8 x 20 
Sand 

405 440 Filter Pack 8 x 20

440 735 Other Fill See description. Medium Bentonite Chips and 8 x 20 
Sand 

735 790 Filter Pack 8 x 20

790 890 Other Fill See description. Medium Bentonite Chips and 8 x 20 
Sand
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Other Observations: 

Certification Statement
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

Name A B C LIOVIN DRILLING INC

 Person, Firm or Corporation

1180 E BURNETT STREET SIGNAL HILL 90755CA

 Address City  State Zip

Signed  electronic signature received
C-57 Licensed Water Well Contractor

07/26/2021

Date Signed

422904

C-57 License Number

DWR Use Only
CSG # State Well Number Site Code Local Well Number

N

Latitude Deg/Min/Sec Longitude Deg/Min/Sec

TRS:

APN:

W

Borehole Specifications

Depth from 
Surface

Feet to Feet
Borehole Diameter (inches)

0 18.5 22.5

18.5 210 17

210 450 14.75

450 890 8.5

Page  3  of  3 Form DWR 188 rev. 12/19/2017



 
GSI Job No.: 5699 
Issued:  3 August 2021  
 

 
GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 
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ELAP 2960

February 18, 2021

ABC Liovin Drilling, Inc.

Signal Hill, CA 90755

1180 East Burnett Street

Enclosed are the results of analyses for samples received by our laboratory on 2/11/2021. The contents of 

this report apply to the sample(s) analyzed in accordance with the chain-of-custody document supplied with 

the sample(s).

Re: WRD-Montebello

Dear Ivan Liovin

Work Order: P102013

Project No. : WRD-Montebello

No duplication of this report is allowed, except in its entirety.  Please do not hesitate to call if you have any 

questions and thank you very much for using Performance Analytical Laboratories for your analytical needs.

[TOC_1]Cover Letter[

Regards, 

Marycarol Valenzuela

Project Manager

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Samples in this Report

Sample Lab ID Matrix Date Sampled Date ReceivedQualifier

Soil SolidP102013-01 02/11/202102/11/2021

Drill Mud SolidP102013-02 02/11/202102/11/2021

[TOC_1]Samples in Report[TOC]

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil P102013-01 (Solid)

DF

 Carbon Chain Analysis (C7-C40)  (Batch ID: B1B0026)      

ND 9.83mg/kg EPA 8015B (M)02/12/2021C7-C8 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C9-C10 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C11-C12 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C13-C14 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C15-C16 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C17-C18 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C19-C20 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C21-C22 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C23-C24 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C25-C27 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C28-C33 1

ND 9.83mg/kg EPA 8015B (M)02/12/2021C34-C40 1

82.2%Surrogate: n-Octacosane (c28) 60-140 EPA 8015B (M)02/12/2021

 Mercury  (Batch ID: B1B0020)      

ND 0.227mg/kg EPA 7471A02/15/2021Mercury 1

 Metals, CA Title 22  (Batch ID: B1B0027)      

ND 5.11mg/kg EPA 6010B02/16/2021Antimony 1

7.48 2.04mg/kg EPA 6010B02/16/2021Arsenic 1

81.2 6.13mg/kg EPA 6010B02/16/2021Barium 1

ND 2.04mg/kg EPA 6010B02/16/2021Beryllium 1

ND 2.04mg/kg EPA 6010B02/16/2021Cadmium 1

21.0 6.13mg/kg EPA 6010B02/16/2021Chromium 1

8.19 3.07mg/kg EPA 6010B02/16/2021Cobalt 1

20.6 2.04mg/kg EPA 6010B02/16/2021Copper 1

ND 5.11mg/kg EPA 6010B02/16/2021Lead 1

ND 2.04mg/kg EPA 6010B02/16/2021Molybdenum 1

15.1 2.04mg/kg EPA 6010B02/16/2021Nickel 1

ND 5.11mg/kg EPA 6010B02/16/2021Selenium 1

ND 1.02mg/kg EPA 6010B02/16/2021Silver 1

ND 3.07mg/kg EPA 6010B02/16/2021Thallium 1

39.7 5.11mg/kg EPA 6010B02/16/2021Vanadium 1

[TOC_1]Sample Results[TOC]

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Metals, CA Title 22  (Batch ID: B1B0027)   (Continued)    

45.6 3.07mg/kg EPA 6010B02/16/2021Zinc 1

 PCBs_Subcontract  (Batch ID: 85222)      

ND 16µg/Kg EPA 808202/13/2021Aroclor 1016 1

ND 33µg/Kg EPA 808202/13/2021Aroclor 1221 1

ND 16µg/Kg EPA 808202/13/2021Aroclor 1232 1

ND 16µg/Kg EPA 808202/13/2021Aroclor 1242 1

ND 16µg/Kg EPA 808202/13/2021Aroclor 1248 1

ND 16µg/Kg EPA 808202/13/2021Aroclor 1254 1

ND 16µg/Kg EPA 808202/13/2021Aroclor 1260 1

92.2%Surrogate: Decachlorobiphenyl 29-116 EPA 808202/13/2021

78.6%Surrogate: Tetrachloro-m-xylene 25-118 EPA 808202/13/2021

 Pesticides_Subcontract  (Batch ID: 85246)      

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDD 1

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDE 1

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDT 1

ND 1.0µg/Kg EPA 8081A02/16/2021Aldrin 1

ND 1.0µg/Kg EPA 8081A02/16/2021alpha-BHC 1

ND 1.0µg/Kg EPA 8081A02/16/2021alpha-Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021beta-BHC 1

ND 8.5µg/Kg EPA 8081A02/16/2021Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021delta-BHC 1

ND 2.0µg/Kg EPA 8081A02/16/2021Dieldrin 1

ND 1.0µg/Kg EPA 8081A02/16/2021Endosulfan I 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endosulfan II 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endosulfan sulfate 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin aldehyde 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin ketone 1

ND 1.0µg/Kg EPA 8081A02/16/2021gamma-BHC 1

ND 1.0µg/Kg EPA 8081A02/16/2021gamma-Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021Heptachlor 1

ND 1.0µg/Kg EPA 8081A02/16/2021Heptachlor epoxide 1

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Pesticides_Subcontract  (Batch ID: 85246)   (Continued)    

ND 8.5µg/Kg EPA 8081A02/16/2021Methoxychlor 1

ND 85µg/Kg EPA 8081A02/16/2021Toxaphene 1

47.4%Surrogate: Decachlorobiphenyl 26-104 EPA 8081A02/16/2021

48.0%Surrogate: Tetrachloro-m-xylene 32-100 EPA 8081A02/16/2021

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)      

ND 330µg/Kg EPA 8270C02/15/20211,2,4-Trichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,2-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,3-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,4-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20212,4,5-Trichlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4,6-Trichlorophenol 1

ND 1600µg/Kg EPA 8270C02/15/20212,4-Dichlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4-Dimethylphenol 1

ND 1600µg/Kg EPA 8270C02/15/20212,4-Dinitrophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4-Dinitrotoluene 1

ND 330µg/Kg EPA 8270C02/15/20212,6-Dinitrotoluene 1

ND 330µg/Kg EPA 8270C02/15/20212-Chloronaphthalene 1

ND 330µg/Kg EPA 8270C02/15/20212-Chlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212-Methylnaphthalene 1

ND 330µg/Kg EPA 8270C02/15/20212-Methylphenol 1

ND 1600µg/Kg EPA 8270C02/15/20212-Nitroaniline 1

ND 330µg/Kg EPA 8270C02/15/20212-Nitrophenol 1

ND 660µg/Kg EPA 8270C02/15/20213,3´-Dichlorobenzidine 1

ND 1600µg/Kg EPA 8270C02/15/20213-Nitroaniline 1

ND 1600µg/Kg EPA 8270C02/15/20214,6-Dinitro-2-methylphenol 1

ND 330µg/Kg EPA 8270C02/15/20214-Bromophenyl-phenylether 1

ND 660µg/Kg EPA 8270C02/15/20214-Chloro-3-methylphenol 1

ND 660µg/Kg EPA 8270C02/15/20214-Chloroaniline 1

ND 330µg/Kg EPA 8270C02/15/20214-Chlorophenyl-phenylether 1

ND 330µg/Kg EPA 8270C02/15/20214-Methylphenol 1

ND 1600µg/Kg EPA 8270C02/15/20214-Nitroaniline 1

ND 1600µg/Kg EPA 8270C02/15/20214-Nitrophenol 1

ND 330µg/Kg EPA 8270C02/15/2021Acenaphthene 1

ND 330µg/Kg EPA 8270C02/15/2021Acenaphthylene 1

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)   (Continued)    

ND 330µg/Kg EPA 8270C02/15/2021Anthracene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(a)anthracene 1

ND 200µg/Kg EPA 8270C02/15/2021Benzo(a)pyrene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(b)fluoranthene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(g,h,i)perylene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(k)fluoranthene 1

ND 1600µg/Kg EPA 8270C02/15/2021Benzoic acid 1

ND 660µg/Kg EPA 8270C02/15/2021Benzyl alcohol 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroethoxy)methane 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroethyl)ether 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroisopropyl)ether 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-ethylhexyl)phthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Butylbenzylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Chrysene 1

ND 330µg/Kg EPA 8270C02/15/2021Di-n-butylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Di-n-octylphthalate 1

ND 200µg/Kg EPA 8270C02/15/2021Dibenz(a,h)anthracene 1

ND 330µg/Kg EPA 8270C02/15/2021Dibenzofuran 1

ND 330µg/Kg EPA 8270C02/15/2021Diethylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Dimethylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Fluoranthene 1

ND 330µg/Kg EPA 8270C02/15/2021Fluorene 1

ND 330µg/Kg EPA 8270C02/15/2021Hexachlorobenzene 1

ND 660µg/Kg EPA 8270C02/15/2021Hexachlorocyclopentadiene 1

ND 330µg/Kg EPA 8270C02/15/2021Hexachloroethane 1

ND 330µg/Kg EPA 8270C02/15/2021Indeno(1,2,3-cd)pyrene 1

ND 330µg/Kg EPA 8270C02/15/2021Isophorone 1

ND 330µg/Kg EPA 8270C02/15/2021N-Nitrosodi-n-propylamine 1

ND 330µg/Kg EPA 8270C02/15/2021N-Nitrosodiphenylamine 1

ND 330µg/Kg EPA 8270C02/15/2021Naphthalene 1

ND 330µg/Kg EPA 8270C02/15/2021Nitrobenzene 1

ND 1600µg/Kg EPA 8270C02/15/2021Pentachlorophenol 1

ND 330µg/Kg EPA 8270C02/15/2021Phenanthrene 1

ND 330µg/Kg EPA 8270C02/15/2021Phenol 1

ND 330µg/Kg EPA 8270C02/15/2021Pyrene 1

ND 1600µg/Kg EPA 8270C02/15/2021Pyridine 1

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)   (Continued)    

75.0%Surrogate: 1,2-Dichlorobenzene-d4 22-107 EPA 8270C02/15/2021

82.7%Surrogate: 2,4,6-Tribromophenol 17-125 EPA 8270C02/15/2021

83.7%Surrogate: 2-Chlorophenol-d4 24-113 EPA 8270C02/15/2021

73.5%Surrogate: 2-Fluorobiphenyl 26-104 EPA 8270C02/15/2021

81.3%Surrogate: 2-Fluorophenol 22-117 EPA 8270C02/15/2021

108%Surrogate: 4-Terphenyl-d14 25-134 EPA 8270C02/15/2021

75.7%Surrogate: Nitrobenzene-d5 20-109 EPA 8270C02/15/2021

83.0%Surrogate: Phenol-d5 23-109 EPA 8270C02/15/2021

 Volatile Organic Compounds  (Batch ID: B1B0041)      

ND 20.1µg/Kg EPA 8260B02/17/2021Acetone 1

ND 50.3µg/Kg EPA 8260B02/17/2021Acetonitrile 1

ND 1.01µg/Kg EPA 8260B02/17/2021Allyl Chloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021Benzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromochloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromodichloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromoform 1

ND 5.03µg/Kg EPA 8260B02/17/2021Bromomethane 1

ND 20.1µg/Kg EPA 8260B02/17/20212-Butanone (Methyl Ethyl Ketone - MEK) 1

ND 1.01µg/Kg EPA 8260B02/17/2021n-Butylbenzene 1

ND 5.03µg/Kg EPA 8260B02/17/2021Carbon Disulfide 1

ND 1.01µg/Kg EPA 8260B02/17/2021Carbon Tetrachloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chlorobenzene 1

ND 5.03µg/Kg EPA 8260B02/17/2021Chloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chloroform 1

ND 5.03µg/Kg EPA 8260B02/17/2021Chloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chloroprene 1

ND 1.01µg/Kg EPA 8260B02/17/20212-Chlorotoluene 1

ND 1.01µg/Kg EPA 8260B02/17/20214-Chlorotoluene 1

ND 5.03µg/Kg EPA 8260B02/17/20211,2-Dibromo-3-Chloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dibromochloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dibromoethane (EDB) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dibromomethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021cis-1,4-dichloro-2-butene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,4-Dichloro-2-Butene 1

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Volatile Organic Compounds  (Batch ID: B1B0041)   (Continued)    

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,4-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dichlorodifluoromethane (Freon 12) 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021c-1,2-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021c-1,3-Dichloropropene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,2-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20212,2-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloropropene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,3-Dichloropropene 1

ND 5.03µg/Kg EPA 8260B02/17/2021Diethyl Ether 1

ND 1.01µg/Kg EPA 8260B02/17/2021Diisopropyl Ether (DIPE) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Ethylbenzene 1

ND 5.03µg/Kg EPA 8260B02/17/2021Ethyl Methacrylate 1

ND 1.01µg/Kg EPA 8260B02/17/2021Ethyl-tert-butyl-ether (ETBE) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Hexachloro-1,3-Butadiene 1

ND 5.03µg/Kg EPA 8260B02/17/20212-Hexanone 1

ND 1.01µg/Kg EPA 8260B02/17/2021Isopropylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021p-Isopropyltoluene 1

ND 5.03µg/Kg EPA 8260B02/17/2021Methacrylonitrile 1

ND 20.1µg/Kg EPA 8260B02/17/2021Methylene Chloride 1

ND 5.03µg/Kg EPA 8260B02/17/2021Methyl Methacrylate 1

ND 20.1µg/Kg EPA 8260B02/17/20214-Methyl-2-Pentanone 1

ND 1.01µg/Kg EPA 8260B02/17/2021Methyl-t-Butyl Ether (MTBE) 1

ND 10.1µg/Kg EPA 8260B02/17/2021Naphthalene 1

ND 20.1µg/Kg EPA 8260B02/17/2021Propionitrile 1

ND 1.01µg/Kg EPA 8260B02/17/2021n-Propylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021sec-Butylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Styrene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Tert-amyl-Methyl Ether (TAME) 1

ND 25.2µg/Kg EPA 8260B02/17/2021Tert-Butyl Alcohol (TBA) 1

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Soil  (Continued) P102013-01 (Solid)

DF

 Volatile Organic Compounds  (Batch ID: B1B0041)   (Continued)    

ND 1.01µg/Kg EPA 8260B02/17/2021tert-Butylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,1,2-Tetrachloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2,2-Tetrachloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Tetrachloroethene 1

ND 20.1µg/Kg EPA 8260B02/17/2021Tetrahydrofuran 1

ND 1.01µg/Kg EPA 8260B02/17/2021Toluene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,3-Trichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,4-Trichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,1-Trichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2-Trichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Trichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Trichlorofluoromethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,3-Trichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2-Trichloro-1,2,2-Trifluoroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,4-Trimethylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3,5-Trimethylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Vinyl Chloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021o-Xylene 1

ND 2.01µg/Kg EPA 8260B02/17/2021p/m-Xylene 1

ND 3.02µg/Kg EPA 8260B02/17/2021Total Xylenes 1

101%Surrogate: Dibromofluoromethane 60-140 EPA 8260B02/17/2021

93.7%Surrogate: 4-Bromofluorobenzene 60-140 EPA 8260B02/17/2021

107%Surrogate: 1,2-Dichloroethane-d4 60-140 EPA 8260B02/17/2021

99.8%Surrogate: Toluene-d8 60-140 EPA 8260B02/17/2021
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud P102013-02 (Solid)

DF

 Carbon Chain Analysis (C7-C40)  (Batch ID: B1B0026)      

ND 9.94mg/kg EPA 8015B (M)02/12/2021C7-C8 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C9-C10 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C11-C12 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C13-C14 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C15-C16 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C17-C18 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C19-C20 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C21-C22 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C23-C24 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C25-C27 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C28-C33 1

ND 9.94mg/kg EPA 8015B (M)02/12/2021C34-C40 1

87.6%Surrogate: n-Octacosane (c28) 60-140 EPA 8015B (M)02/12/2021

 Mercury  (Batch ID: B1B0020)      

ND 0.155mg/kg EPA 7471A02/15/2021Mercury 1

 Metals, CA Title 22  (Batch ID: B1B0027)      

ND 5.17mg/kg EPA 6010B02/16/2021Antimony 1

2.79 2.07mg/kg EPA 6010B02/16/2021Arsenic 1

44.5 6.20mg/kg EPA 6010B02/16/2021Barium 1

ND 2.07mg/kg EPA 6010B02/16/2021Beryllium 1

ND 2.07mg/kg EPA 6010B02/16/2021Cadmium 1

ND 6.20mg/kg EPA 6010B02/16/2021Chromium 1

ND 3.10mg/kg EPA 6010B02/16/2021Cobalt 1

8.37 2.07mg/kg EPA 6010B02/16/2021Copper 1

ND 5.17mg/kg EPA 6010B02/16/2021Lead 1

ND 2.07mg/kg EPA 6010B02/16/2021Molybdenum 1

4.53 2.07mg/kg EPA 6010B02/16/2021Nickel 1

ND 5.17mg/kg EPA 6010B02/16/2021Selenium 1

ND 1.03mg/kg EPA 6010B02/16/2021Silver 1

ND 3.10mg/kg EPA 6010B02/16/2021Thallium 1

11.7 5.17mg/kg EPA 6010B02/16/2021Vanadium 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Metals, CA Title 22  (Batch ID: B1B0027)   (Continued)    

15.5 3.10mg/kg EPA 6010B02/16/2021Zinc 1

 PCBs_Subcontract  (Batch ID: 85282-A)      

ND 17µg/Kg EPA 808202/18/2021Aroclor 1016 1

ND 33µg/Kg EPA 808202/18/2021Aroclor 1221 1

ND 17µg/Kg EPA 808202/18/2021Aroclor 1232 1

ND 17µg/Kg EPA 808202/18/2021Aroclor 1242 1

ND 17µg/Kg EPA 808202/18/2021Aroclor 1248 1

ND 17µg/Kg EPA 808202/18/2021Aroclor 1254 1

ND 17µg/Kg EPA 808202/18/2021Aroclor 1260 1

91.4%Surrogate: Decachlorobiphenyl 29-116 EPA 808202/18/2021

81.8%Surrogate: Tetrachloro-m-xylene 25-118 EPA 808202/18/2021

 Pesticides_Subcontract  (Batch ID: 85246)      

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDD 1

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDE 1

ND 2.0µg/Kg EPA 8081A02/16/20214,4´-DDT 1

ND 1.0µg/Kg EPA 8081A02/16/2021Aldrin 1

ND 1.0µg/Kg EPA 8081A02/16/2021alpha-BHC 1

ND 1.0µg/Kg EPA 8081A02/16/2021alpha-Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021beta-BHC 1

ND 8.5µg/Kg EPA 8081A02/16/2021Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021delta-BHC 1

ND 2.0µg/Kg EPA 8081A02/16/2021Dieldrin 1

ND 1.0µg/Kg EPA 8081A02/16/2021Endosulfan I 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endosulfan II 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endosulfan sulfate 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin aldehyde 1

ND 2.0µg/Kg EPA 8081A02/16/2021Endrin ketone 1

ND 1.0µg/Kg EPA 8081A02/16/2021gamma-BHC 1

ND 1.0µg/Kg EPA 8081A02/16/2021gamma-Chlordane 1

ND 1.0µg/Kg EPA 8081A02/16/2021Heptachlor 1

ND 1.0µg/Kg EPA 8081A02/16/2021Heptachlor epoxide 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Pesticides_Subcontract  (Batch ID: 85246)   (Continued)    

ND 8.5µg/Kg EPA 8081A02/16/2021Methoxychlor 1

ND 85µg/Kg EPA 8081A02/16/2021Toxaphene 1

82.6%Surrogate: Decachlorobiphenyl 26-104 EPA 8081A02/16/2021

81.1%Surrogate: Tetrachloro-m-xylene 32-100 EPA 8081A02/16/2021

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)      

ND 330µg/Kg EPA 8270C02/15/20211,2,4-Trichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,2-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,3-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20211,4-Dichlorobenzene 1

ND 330µg/Kg EPA 8270C02/15/20212,4,5-Trichlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4,6-Trichlorophenol 1

ND 1700µg/Kg EPA 8270C02/15/20212,4-Dichlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4-Dimethylphenol 1

ND 1700µg/Kg EPA 8270C02/15/20212,4-Dinitrophenol 1

ND 330µg/Kg EPA 8270C02/15/20212,4-Dinitrotoluene 1

ND 330µg/Kg EPA 8270C02/15/20212,6-Dinitrotoluene 1

ND 330µg/Kg EPA 8270C02/15/20212-Chloronaphthalene 1

ND 330µg/Kg EPA 8270C02/15/20212-Chlorophenol 1

ND 330µg/Kg EPA 8270C02/15/20212-Methylnaphthalene 1

ND 330µg/Kg EPA 8270C02/15/20212-Methylphenol 1

ND 1700µg/Kg EPA 8270C02/15/20212-Nitroaniline 1

ND 330µg/Kg EPA 8270C02/15/20212-Nitrophenol 1

ND 660µg/Kg EPA 8270C02/15/20213,3´-Dichlorobenzidine 1

ND 1700µg/Kg EPA 8270C02/15/20213-Nitroaniline 1

ND 1700µg/Kg EPA 8270C02/15/20214,6-Dinitro-2-methylphenol 1

ND 330µg/Kg EPA 8270C02/15/20214-Bromophenyl-phenylether 1

ND 660µg/Kg EPA 8270C02/15/20214-Chloro-3-methylphenol 1

ND 660µg/Kg EPA 8270C02/15/20214-Chloroaniline 1

ND 330µg/Kg EPA 8270C02/15/20214-Chlorophenyl-phenylether 1

ND 330µg/Kg EPA 8270C02/15/20214-Methylphenol 1

ND 1700µg/Kg EPA 8270C02/15/20214-Nitroaniline 1

ND 1700µg/Kg EPA 8270C02/15/20214-Nitrophenol 1

ND 330µg/Kg EPA 8270C02/15/2021Acenaphthene 1

ND 330µg/Kg EPA 8270C02/15/2021Acenaphthylene 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)   (Continued)    

ND 330µg/Kg EPA 8270C02/15/2021Anthracene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(a)anthracene 1

ND 200µg/Kg EPA 8270C02/15/2021Benzo(a)pyrene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(b)fluoranthene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(g,h,i)perylene 1

ND 330µg/Kg EPA 8270C02/15/2021Benzo(k)fluoranthene 1

ND 1700µg/Kg EPA 8270C02/15/2021Benzoic acid 1

ND 660µg/Kg EPA 8270C02/15/2021Benzyl alcohol 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroethoxy)methane 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroethyl)ether 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-chloroisopropyl)ether 1

ND 330µg/Kg EPA 8270C02/15/2021Bis(2-ethylhexyl)phthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Butylbenzylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Chrysene 1

ND 330µg/Kg EPA 8270C02/15/2021Di-n-butylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Di-n-octylphthalate 1

ND 200µg/Kg EPA 8270C02/15/2021Dibenz(a,h)anthracene 1

ND 330µg/Kg EPA 8270C02/15/2021Dibenzofuran 1

ND 330µg/Kg EPA 8270C02/15/2021Diethylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Dimethylphthalate 1

ND 330µg/Kg EPA 8270C02/15/2021Fluoranthene 1

ND 330µg/Kg EPA 8270C02/15/2021Fluorene 1

ND 330µg/Kg EPA 8270C02/15/2021Hexachlorobenzene 1

ND 660µg/Kg EPA 8270C02/15/2021Hexachlorocyclopentadiene 1

ND 330µg/Kg EPA 8270C02/15/2021Hexachloroethane 1

ND 330µg/Kg EPA 8270C02/15/2021Indeno(1,2,3-cd)pyrene 1

ND 330µg/Kg EPA 8270C02/15/2021Isophorone 1

ND 330µg/Kg EPA 8270C02/15/2021N-Nitrosodi-n-propylamine 1

ND 330µg/Kg EPA 8270C02/15/2021N-Nitrosodiphenylamine 1

ND 330µg/Kg EPA 8270C02/15/2021Naphthalene 1

ND 330µg/Kg EPA 8270C02/15/2021Nitrobenzene 1

ND 1700µg/Kg EPA 8270C02/15/2021Pentachlorophenol 1

ND 330µg/Kg EPA 8270C02/15/2021Phenanthrene 1

ND 330µg/Kg EPA 8270C02/15/2021Phenol 1

ND 330µg/Kg EPA 8270C02/15/2021Pyrene 1

ND 1700µg/Kg EPA 8270C02/15/2021Pyridine 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Semivolatile Organic Compounds_Subcontract  (Batch ID: 85225)   (Continued)    

68.2%Surrogate: 1,2-Dichlorobenzene-d4 22-107 EPA 8270C02/15/2021

77.9%Surrogate: 2,4,6-Tribromophenol 17-125 EPA 8270C02/15/2021

75.9%Surrogate: 2-Chlorophenol-d4 24-113 EPA 8270C02/15/2021

68.1%Surrogate: 2-Fluorobiphenyl 26-104 EPA 8270C02/15/2021

76.0%Surrogate: 2-Fluorophenol 22-117 EPA 8270C02/15/2021

101%Surrogate: 4-Terphenyl-d14 25-134 EPA 8270C02/15/2021

69.9%Surrogate: Nitrobenzene-d5 20-109 EPA 8270C02/15/2021

76.9%Surrogate: Phenol-d5 23-109 EPA 8270C02/15/2021

 Volatile Organic Compounds  (Batch ID: B1B0041)      

ND 20.2µg/Kg EPA 8260B02/17/2021Acetone 1

ND 50.4µg/Kg EPA 8260B02/17/2021Acetonitrile 1

ND 1.01µg/Kg EPA 8260B02/17/2021Allyl Chloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021Benzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromochloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromodichloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Bromoform 1

ND 5.04µg/Kg EPA 8260B02/17/2021Bromomethane 1

ND 20.2µg/Kg EPA 8260B02/17/20212-Butanone (Methyl Ethyl Ketone - MEK) 1

ND 1.01µg/Kg EPA 8260B02/17/2021n-Butylbenzene 1

ND 5.04µg/Kg EPA 8260B02/17/2021Carbon Disulfide 1

ND 1.01µg/Kg EPA 8260B02/17/2021Carbon Tetrachloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chlorobenzene 1

ND 5.04µg/Kg EPA 8260B02/17/2021Chloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chloroform 1

ND 5.04µg/Kg EPA 8260B02/17/2021Chloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Chloroprene 1

ND 1.01µg/Kg EPA 8260B02/17/20212-Chlorotoluene 1

ND 1.01µg/Kg EPA 8260B02/17/20214-Chlorotoluene 1

ND 5.04µg/Kg EPA 8260B02/17/20211,2-Dibromo-3-Chloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dibromochloromethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dibromoethane (EDB) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dibromomethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021cis-1,4-dichloro-2-butene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,4-Dichloro-2-Butene 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Volatile Organic Compounds  (Batch ID: B1B0041)   (Continued)    

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,4-Dichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Dichlorodifluoromethane (Freon 12) 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021c-1,2-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021c-1,3-Dichloropropene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,2-Dichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20212,2-Dichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1-Dichloropropene 1

ND 1.01µg/Kg EPA 8260B02/17/2021t-1,3-Dichloropropene 1

ND 5.04µg/Kg EPA 8260B02/17/2021Diethyl Ether 1

ND 1.01µg/Kg EPA 8260B02/17/2021Diisopropyl Ether (DIPE) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Ethylbenzene 1

ND 5.04µg/Kg EPA 8260B02/17/2021Ethyl Methacrylate 1

ND 1.01µg/Kg EPA 8260B02/17/2021Ethyl-tert-butyl-ether (ETBE) 1

ND 1.01µg/Kg EPA 8260B02/17/2021Hexachloro-1,3-Butadiene 1

ND 5.04µg/Kg EPA 8260B02/17/20212-Hexanone 1

ND 1.01µg/Kg EPA 8260B02/17/2021Isopropylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021p-Isopropyltoluene 1

ND 5.04µg/Kg EPA 8260B02/17/2021Methacrylonitrile 1

ND 20.2µg/Kg EPA 8260B02/17/2021Methylene Chloride 1

ND 5.04µg/Kg EPA 8260B02/17/2021Methyl Methacrylate 1

ND 20.2µg/Kg EPA 8260B02/17/20214-Methyl-2-Pentanone 1

ND 1.01µg/Kg EPA 8260B02/17/2021Methyl-t-Butyl Ether (MTBE) 1

ND 10.1µg/Kg EPA 8260B02/17/2021Naphthalene 1

ND 20.2µg/Kg EPA 8260B02/17/2021Propionitrile 1

ND 1.01µg/Kg EPA 8260B02/17/2021n-Propylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021sec-Butylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Styrene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Tert-amyl-Methyl Ether (TAME) 1

ND 25.2µg/Kg EPA 8260B02/17/2021Tert-Butyl Alcohol (TBA) 1
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Sample:  

ResultAnalyte

Reporting

Limit

Date 

Analyzed Method Qual Units

Drill Mud  (Continued) P102013-02 (Solid)

DF

 Volatile Organic Compounds  (Batch ID: B1B0041)   (Continued)    

ND 1.01µg/Kg EPA 8260B02/17/2021tert-Butylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,1,2-Tetrachloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2,2-Tetrachloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Tetrachloroethene 1

ND 20.2µg/Kg EPA 8260B02/17/2021Tetrahydrofuran 1

ND 1.01µg/Kg EPA 8260B02/17/2021Toluene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,3-Trichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,4-Trichlorobenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,1-Trichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2-Trichloroethane 1

ND 1.01µg/Kg EPA 8260B02/17/2021Trichloroethene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Trichlorofluoromethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,3-Trichloropropane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,1,2-Trichloro-1,2,2-Trifluoroethane 1

ND 1.01µg/Kg EPA 8260B02/17/20211,2,4-Trimethylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/20211,3,5-Trimethylbenzene 1

ND 1.01µg/Kg EPA 8260B02/17/2021Vinyl Chloride 1

ND 1.01µg/Kg EPA 8260B02/17/2021o-Xylene 1

ND 2.02µg/Kg EPA 8260B02/17/2021p/m-Xylene 1

ND 3.02µg/Kg EPA 8260B02/17/2021Total Xylenes 1

99.6%Surrogate: Dibromofluoromethane 60-140 EPA 8260B02/17/2021

98.1%Surrogate: 4-Bromofluorobenzene 60-140 EPA 8260B02/17/2021

105%Surrogate: 1,2-Dichloroethane-d4 60-140 EPA 8260B02/17/2021

98.7%Surrogate: Toluene-d8 60-140 EPA 8260B02/17/2021
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD
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Carbon Chain Analysis (C7-C40)

Batch:  B1B0026
Prepared & Analyzed: 02/12/2021Blank (B1B0026-BLK1)

C7-C8 ND 9.97 mg/kg

C9-C10 ND 9.97 mg/kg

C11-C12 ND 9.97 mg/kg

C13-C14 ND 9.97 mg/kg

C15-C16 ND 9.97 mg/kg

C17-C18 ND 9.97 mg/kg

C19-C20 ND 9.97 mg/kg

C21-C22 ND 9.97 mg/kg

C23-C24 ND 9.97 mg/kg

C25-C27 ND 9.97 mg/kg

C28-C33 ND 9.97 mg/kg

C34-C40 ND 9.97 mg/kg

2.01 60-140Surrogate: n-Octacosane (c28) 75.51.52 mg/kg

Prepared & Analyzed: 02/12/2021LCS (B1B0026-BS1)

Diesel 37.4 9.97 49.9 70-13075.0mg/kg

2.01 60-140Surrogate: n-Octacosane (c28) 86.21.74 mg/kg

Prepared & Analyzed: 02/12/2021LCS Dup (B1B0026-BSD1)

Diesel 39.8 9.96 49.8 2070-13079.9 6.23mg/kg

2.01 60-140Surrogate: n-Octacosane (c28) 87.81.77 mg/kg
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Mercury

Batch:  B1B0020
Prepared: 02/12/2021 Analyzed: 02/15/2021Blank (B1B0020-BLK1)

Mercury ND 0.211 mg/kg

Prepared: 02/12/2021 Analyzed: 02/15/2021LCS (B1B0020-BS1)

Mercury 0.888 0.209 0.831 75-125107mg/kg

Prepared: 02/12/2021 Analyzed: 02/15/2021Source: P102011-01Matrix Spike (B1B0020-MS1)

QM-01Mercury 1.13 0.200 0.794 0.0694 75-125133mg/kg

Prepared: 02/12/2021 Analyzed: 02/15/2021Source: P102011-01Matrix Spike Dup (B1B0020-MSD1)

QM-01Mercury 1.12 0.205 0.812 0.0694 2075-125129 0.800mg/kg
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Metals, CA Title 22

Batch:  B1B0027
Prepared: 02/15/2021 Analyzed: 02/16/2021Blank (B1B0027-BLK1)

Antimony ND 5.01 mg/kg

Arsenic ND 2.00 mg/kg

Barium ND 6.01 mg/kg

Beryllium ND 2.00 mg/kg

Cadmium ND 2.00 mg/kg

Chromium ND 6.01 mg/kg

Cobalt ND 3.00 mg/kg

Copper ND 2.00 mg/kg

Lead ND 5.01 mg/kg

Molybdenum ND 2.00 mg/kg

Nickel ND 2.00 mg/kg

Selenium ND 5.01 mg/kg

Silver ND 1.00 mg/kg

Thallium ND 3.00 mg/kg

Vanadium ND 5.01 mg/kg

Zinc ND 3.00 mg/kg

Prepared: 02/15/2021 Analyzed: 02/16/2021LCS (B1B0027-BS1)

Antimony 92.0 5.01 100 75-12591.9mg/kg

Arsenic 102 2.00 100 75-125102mg/kg

Barium 29.6 6.01 25.0 75-125118mg/kg

Beryllium 104 2.00 100 75-125104mg/kg

Cadmium 106 2.00 100 75-125106mg/kg

Chromium 111 6.01 100 75-125111mg/kg

Cobalt 108 3.00 100 75-125108mg/kg

Copper 109 2.00 100 75-125109mg/kg

Lead 110 5.01 100 75-125110mg/kg

Molybdenum 103 2.00 100 75-125103mg/kg

Nickel 107 2.00 100 75-125107mg/kg

Selenium 99.0 5.01 100 75-12598.9mg/kg

Silver 26.4 1.00 25.0 75-125105mg/kg

Thallium 104 3.00 100 75-125104mg/kg

Vanadium 106 5.01 100 75-125106mg/kg

Zinc 106 3.00 100 75-125106mg/kg
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Metals, CA Title 22 (Continued)

Batch:  B1B0027 (Continued)
Prepared: 02/15/2021 Analyzed: 02/16/2021Source: P102013-01Matrix Spike (B1B0027-MS1)

QM-01Antimony 21.3 4.98 99.6 ND 75-12521.4mg/kg

Arsenic 111 1.99 99.6 7.48 75-125104mg/kg

Barium 103 5.98 24.9 81.2 75-12588.8mg/kg

Beryllium 103 1.99 99.6 ND 75-125104mg/kg

Cadmium 101 1.99 99.6 ND 75-125101mg/kg

Chromium 126 5.98 99.6 21.0 75-125105mg/kg

Cobalt 109 2.99 99.6 8.19 75-125101mg/kg

Copper 134 1.99 99.6 20.6 75-125114mg/kg

Lead 106 4.98 99.6 5.00 75-125102mg/kg

Molybdenum 98.2 1.99 99.6 ND 75-12598.6mg/kg

Nickel 114 1.99 99.6 15.1 75-12599.8mg/kg

Selenium 101 4.98 99.6 ND 75-125102mg/kg

Silver 25.7 0.996 24.9 ND 75-125103mg/kg

Thallium 96.1 2.99 99.6 ND 75-12596.5mg/kg

Vanadium 149 4.98 99.6 39.7 75-125109mg/kg

Zinc 144 2.99 99.6 45.6 75-12598.4mg/kg

Prepared: 02/15/2021 Analyzed: 02/16/2021Source: P102013-01Matrix Spike Dup (B1B0027-MSD1)

QM-01Antimony 22.0 4.94 98.8 ND 2075-12522.3 3.41mg/kg

Arsenic 110 1.98 98.8 7.48 2075-125104 0.762mg/kg

Barium 107 5.93 24.7 81.2 2075-125103 3.25mg/kg

Beryllium 102 1.98 98.8 ND 2075-125103 0.819mg/kg

Cadmium 98.6 1.98 98.8 ND 2075-12599.8 2.05mg/kg

Chromium 124 5.93 98.8 21.0 2075-125105 1.11mg/kg

Cobalt 107 2.96 98.8 8.19 2075-125100 1.84mg/kg

Copper 133 1.98 98.8 20.6 2075-125114 0.586mg/kg

Lead 104 4.94 98.8 5.00 2075-125100 2.39mg/kg

Molybdenum 96.5 1.98 98.8 ND 2075-12597.7 1.78mg/kg

Nickel 112 1.98 98.8 15.1 2075-12598.4 1.85mg/kg

Selenium 99.7 4.94 98.8 ND 2075-125101 1.56mg/kg

Silver 25.6 0.988 24.7 ND 2075-125104 0.297mg/kg

Thallium 94.2 2.96 98.8 ND 2075-12595.3 2.02mg/kg

Vanadium 147 4.94 98.8 39.7 2075-125108 1.26mg/kg

Zinc 143 2.96 98.8 45.6 2075-12598.0 0.781mg/kg

Performance Analytical Laboratories, Inc.   2702 E. Willow Street, Signal Hill, California 90755

Page 21 of 43

Table of Contents



Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

PCBs_Subcontract

Batch:  85222
Prepared & Analyzed: 02/12/2021BLK (85222 BLK)

Aroclor 1016 ND 16 -µg/Kg

Aroclor 1221 ND 33 -µg/Kg

Aroclor 1232 ND 16 -µg/Kg

Aroclor 1242 ND 16 -µg/Kg

Aroclor 1248 ND 16 -µg/Kg

Aroclor 1254 ND 16 -µg/Kg

Aroclor 1260 ND 16 -µg/Kg

16.67 29-116Surrogate: Decachlorobiphenyl 103103 µg/Kg

16.67 25-118Surrogate: Tetrachloro-m-xylene 86.686.6 µg/Kg

Prepared & Analyzed: 02/12/2021LCS (85222 LCS)

Aroclor 1016 160.736 16 166.7 39-12696.4µg/Kg

Aroclor 1260 167.208 16 166.7 45-122100µg/Kg

16.67 29-116Surrogate: Decachlorobiphenyl 97.097.0 µg/Kg

16.67 25-118Surrogate: Tetrachloro-m-xylene 85.085.0 µg/Kg

Prepared & Analyzed: 02/12/2021MS (85222 MS)

Aroclor 1016 192.321 19 189.7 38-130101µg/Kg dry

Aroclor 1260 188.980 19 189.7 27-12699.6µg/Kg dry

18.97 29-116Surrogate: Decachlorobiphenyl 98.698.6 µg/Kg dry

18.97 25-118Surrogate: Tetrachloro-m-xylene 87.687.6 µg/Kg dry

Prepared & Analyzed: 02/12/2021MSD (85222 MSD)

Aroclor 1016 186.886 19 189.3 2038-13098.7 2.87µg/Kg dry

Aroclor 1260 197.018 19 189.3 2027-126104 4.17µg/Kg dry

18.94 29-116Surrogate: Decachlorobiphenyl 99.799.7 µg/Kg dry

18.94 25-118Surrogate: Tetrachloro-m-xylene 93.793.7 µg/Kg dry
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PCBs_Subcontract (Continued)

Batch:  85282-A
Prepared & Analyzed: 02/18/2021BLK (85282-A BLK)

Aroclor 1016 ND 16 -µg/Kg

Aroclor 1221 ND 33 -µg/Kg

Aroclor 1232 ND 16 -µg/Kg

Aroclor 1242 ND 16 -µg/Kg

Aroclor 1248 ND 16 -µg/Kg

Aroclor 1254 ND 16 -µg/Kg

Aroclor 1260 ND 16 -µg/Kg

16.67 29-116Surrogate: Decachlorobiphenyl 93.593.5 µg/Kg

16.67 25-118Surrogate: Tetrachloro-m-xylene 87.187.1 µg/Kg

Prepared & Analyzed: 02/18/2021LCS (85282-A LCS)

Aroclor 1016 114.321 16 166.7 39-12668.6µg/Kg

Aroclor 1260 129.565 16 166.7 45-12277.7µg/Kg

16.67 29-116Surrogate: Decachlorobiphenyl 78.778.7 µg/Kg

16.67 25-118Surrogate: Tetrachloro-m-xylene 69.169.1 µg/Kg

Prepared & Analyzed: 02/18/2021MS (85282-A MS)

Aroclor 1016 138.127 16 165.6 38-13083.4µg/Kg

Aroclor 1260 149.103 16 165.6 27-12690.1µg/Kg

16.56 29-116Surrogate: Decachlorobiphenyl 90.290.2 µg/Kg

16.56 25-118Surrogate: Tetrachloro-m-xylene 65.365.3 µg/Kg

Prepared & Analyzed: 02/18/2021MSD (85282-A MSD)

Aroclor 1016 142.246 16 166.0 2038-13085.7 2.94µg/Kg

Aroclor 1260 151.703 16 166.0 2027-12691.4 1.73µg/Kg

16.60 29-116Surrogate: Decachlorobiphenyl 91.591.5 µg/Kg

16.60 25-118Surrogate: Tetrachloro-m-xylene 79.479.4 µg/Kg
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Pesticides_Subcontract

Batch:  85246
Prepared & Analyzed: 02/16/2021BLK (85246 BLK)

4,4´-DDD ND 2.0 -µg/Kg

4,4´-DDE ND 2.0 -µg/Kg

4,4´-DDT ND 2.0 -µg/Kg

Aldrin ND 1.0 -µg/Kg

alpha-BHC ND 1.0 -µg/Kg

alpha-Chlordane ND 1.0 -µg/Kg

beta-BHC ND 1.0 -µg/Kg

Chlordane ND 8.5 -µg/Kg

delta-BHC ND 1.0 -µg/Kg

Dieldrin ND 2.0 -µg/Kg

Endosulfan I ND 1.0 -µg/Kg

Endosulfan II ND 2.0 -µg/Kg

Endosulfan sulfate ND 2.0 -µg/Kg

Endrin ND 2.0 -µg/Kg

Endrin aldehyde ND 2.0 -µg/Kg

Endrin ketone ND 2.0 -µg/Kg

gamma-BHC ND 1.0 -µg/Kg

gamma-Chlordane ND 1.0 -µg/Kg

Heptachlor ND 1.0 -µg/Kg

Heptachlor epoxide ND 1.0 -µg/Kg

Methoxychlor ND 8.5 -µg/Kg

Toxaphene ND 85 -µg/Kg

16.67 26-104Surrogate: Decachlorobiphenyl 83.283.2 µg/Kg

16.67 32-100Surrogate: Tetrachloro-m-xylene 71.671.6 µg/Kg

Prepared & Analyzed: 02/16/2021LCS (85246 LCS)

4,4´-DDD 12.967 2.0 16.67 35-11777.8µg/Kg

4,4´-DDE 12.235 2.0 16.67 44-11873.4µg/Kg

4,4´-DDT 10.922 2.0 16.67 37-11465.5µg/Kg

Aldrin 11.187 1.0 16.67 35-12867.1µg/Kg

alpha-BHC 11.782 1.0 16.67 38-12370.7µg/Kg

alpha-Chlordane 11.567 1.0 16.67 39-11869.4µg/Kg

beta-BHC 11.145 1.0 16.67 34-10966.9µg/Kg

delta-BHC 11.870 1.0 16.67 40-10771.2µg/Kg

Dieldrin 12.395 2.0 16.67 39-12974.4µg/Kg

Endosulfan I 12.472 1.0 16.67 39-11874.8µg/Kg

Endosulfan II 12.647 2.0 16.67 34-13975.9µg/Kg

Endosulfan sulfate 13.240 2.0 16.67 49-11479.4µg/Kg

Endrin 12.798 2.0 16.67 47-13076.8µg/Kg

Endrin aldehyde 11.975 2.0 16.67 42-11671.8µg/Kg

Endrin ketone 13.863 2.0 16.67 43-11483.2µg/Kg

gamma-BHC 12.073 1.0 16.67 35-12472.4µg/Kg

gamma-Chlordane 11.855 1.0 16.67 33-11771.1µg/Kg
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Pesticides_Subcontract (Continued)

Batch:  85246 (Continued)
Prepared & Analyzed: 02/16/2021LCS (85246 LCS)

Heptachlor 11.487 1.0 16.67 44-12668.9µg/Kg

Heptachlor epoxide 11.353 1.0 16.67 37-11868.1µg/Kg

Methoxychlor 12.203 8.5 16.67 49-12173.2µg/Kg

16.67 26-104Surrogate: Decachlorobiphenyl 72.472.4 µg/Kg

16.67 32-100Surrogate: Tetrachloro-m-xylene 61.661.6 µg/Kg

Prepared & Analyzed: 02/16/2021MS (85246 MS)

4,4´-DDD 15.677 2.0 16.64 33-10494.2µg/Kg

4,4´-DDE 14.930 2.0 16.64 27-10489.7µg/Kg

4,4´-DDT 12.858 2.0 16.64 16-10377.3µg/Kg

Aldrin 13.917 1.0 16.64 27-10183.7µg/Kg

alpha-BHC 14.955 1.0 16.64 30-10089.9µg/Kg

alpha-Chlordane 13.980 1.0 16.64 32-10084.0µg/Kg

beta-BHC 13.508 1.0 16.64 24-10081.2µg/Kg

delta-BHC 14.726 1.0 16.64 32-10088.5µg/Kg

Dieldrin 15.253 2.0 16.64 30-10091.7µg/Kg

Endosulfan I 15.186 1.0 16.64 26-10091.3µg/Kg

Endosulfan II 14.932 2.0 16.64 26-10089.8µg/Kg

Endosulfan sulfate 16.209 2.0 16.64 26-10097.4µg/Kg

Endrin 15.644 2.0 16.64 37-10294.0µg/Kg

Endrin aldehyde 13.734 2.0 16.64 15-10082.6µg/Kg

Endrin ketone 13.787 2.0 16.64 19-10082.9µg/Kg

gamma-BHC 14.968 1.0 16.64 30-10090.0µg/Kg

gamma-Chlordane 14.587 1.0 16.64 24-10287.7µg/Kg

Heptachlor 14.393 1.0 16.64 30-10686.5µg/Kg

Heptachlor epoxide 13.944 1.0 16.64 28-10083.8µg/Kg

Methoxychlor 14.779 8.5 16.64 21-12288.8µg/Kg

16.64 26-104Surrogate: Decachlorobiphenyl 76.276.2 µg/Kg

16.64 32-100Surrogate: Tetrachloro-m-xylene 73.473.4 µg/Kg
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Pesticides_Subcontract (Continued)

Batch:  85246 (Continued)
Prepared & Analyzed: 02/16/2021MSD (85246 MSD)

4,4´-DDD 15.346 2.0 16.61 2033-10492.4 2.14µg/Kg

4,4´-DDE 14.581 2.0 16.61 2027-10487.8 2.36µg/Kg

4,4´-DDT 11.261 2.0 16.61 2016-10367.8 13.2µg/Kg

Aldrin 13.821 1.0 16.61 2027-10183.2 0.696µg/Kg

alpha-BHC 14.686 1.0 16.61 2030-10088.4 1.82µg/Kg

alpha-Chlordane 13.824 1.0 16.61 2032-10083.2 1.13µg/Kg

beta-BHC 13.427 1.0 16.61 2024-10080.8 0.602µg/Kg

delta-BHC 14.523 1.0 16.61 2032-10087.4 1.38µg/Kg

Dieldrin 14.741 2.0 16.61 2030-10088.7 3.41µg/Kg

Endosulfan I 14.890 1.0 16.61 2026-10089.6 1.97µg/Kg

Endosulfan II 14.429 2.0 16.61 2026-10086.8 3.43µg/Kg

Endosulfan sulfate 15.317 2.0 16.61 2026-10092.2 5.66µg/Kg

Endrin 15.570 2.0 16.61 2037-10293.7 0.474µg/Kg

Endrin aldehyde 14.191 2.0 16.61 2015-10085.4 3.27µg/Kg

Endrin ketone 15.055 2.0 16.61 2019-10090.6 8.79µg/Kg

gamma-BHC 14.321 1.0 16.61 2030-10086.2 4.42µg/Kg

gamma-Chlordane 14.224 1.0 16.61 2024-10285.6 2.52µg/Kg

Heptachlor 13.424 1.0 16.61 2030-10680.8 6.97µg/Kg

Heptachlor epoxide 13.865 1.0 16.61 2028-10083.5 0.563µg/Kg

Methoxychlor 13.118 8.5 16.61 2021-12279.0 11.9µg/Kg

16.61 26-104Surrogate: Decachlorobiphenyl 80.380.3 µg/Kg

16.61 32-100Surrogate: Tetrachloro-m-xylene 75.675.6 µg/Kg
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Semivolatile Organic Compounds_Subcontract

Batch:  85225
Prepared & Analyzed: 02/15/2021BLK (85225 BLK)

1,2,4-Trichlorobenzene ND 330 -µg/Kg

1,2-Dichlorobenzene ND 330 -µg/Kg

1,3-Dichlorobenzene ND 330 -µg/Kg

1,4-Dichlorobenzene ND 330 -µg/Kg

2,4,5-Trichlorophenol ND 330 -µg/Kg

2,4,6-Trichlorophenol ND 330 -µg/Kg

2,4-Dichlorophenol ND 1600 -µg/Kg

2,4-Dimethylphenol ND 330 -µg/Kg

2,4-Dinitrophenol ND 1600 -µg/Kg

2,4-Dinitrotoluene ND 330 -µg/Kg

2,6-Dinitrotoluene ND 330 -µg/Kg

2-Chloronaphthalene ND 330 -µg/Kg

2-Chlorophenol ND 330 -µg/Kg

2-Methylnaphthalene ND 330 -µg/Kg

2-Methylphenol ND 330 -µg/Kg

2-Nitroaniline ND 1600 -µg/Kg

2-Nitrophenol ND 330 -µg/Kg

3,3´-Dichlorobenzidine ND 660 -µg/Kg

3-Nitroaniline ND 1600 -µg/Kg

4,6-Dinitro-2-methylphenol ND 1600 -µg/Kg

4-Bromophenyl-phenylether ND 330 -µg/Kg

4-Chloro-3-methylphenol ND 660 -µg/Kg

4-Chloroaniline ND 660 -µg/Kg

4-Chlorophenyl-phenylether ND 330 -µg/Kg

4-Methylphenol ND 330 -µg/Kg

4-Nitroaniline ND 1600 -µg/Kg

4-Nitrophenol ND 1600 -µg/Kg

Acenaphthene ND 330 -µg/Kg

Acenaphthylene ND 330 -µg/Kg

Anthracene ND 330 -µg/Kg

Benzo(a)anthracene ND 330 -µg/Kg

Benzo(a)pyrene ND 200 -µg/Kg

Benzo(b)fluoranthene ND 330 -µg/Kg

Benzo(g,h,i)perylene ND 330 -µg/Kg

Benzo(k)fluoranthene ND 330 -µg/Kg

Benzoic acid ND 1600 -µg/Kg

Benzyl alcohol ND 660 -µg/Kg

Bis(2-chloroethoxy)methane ND 330 -µg/Kg

Bis(2-chloroethyl)ether ND 330 -µg/Kg

Bis(2-chloroisopropyl)ether ND 330 -µg/Kg

Bis(2-ethylhexyl)phthalate ND 330 -µg/Kg

Butylbenzylphthalate ND 330 -µg/Kg

Chrysene ND 330 -µg/Kg

Di-n-butylphthalate ND 330 -µg/Kg
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Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021BLK (85225 BLK)

Di-n-octylphthalate ND 330 -µg/Kg

Dibenz(a,h)anthracene ND 200 -µg/Kg

Dibenzofuran ND 330 -µg/Kg

Diethylphthalate ND 330 -µg/Kg

Dimethylphthalate ND 330 -µg/Kg

Fluoranthene ND 330 -µg/Kg

Fluorene ND 330 -µg/Kg

Hexachlorobenzene ND 330 -µg/Kg

Hexachlorocyclopentadiene ND 660 -µg/Kg

Hexachloroethane ND 330 -µg/Kg

Indeno(1,2,3-cd)pyrene ND 330 -µg/Kg

Isophorone ND 330 -µg/Kg

N-Nitrosodi-n-propylamine ND 330 -µg/Kg

N-Nitrosodiphenylamine ND 330 -µg/Kg

Naphthalene ND 330 -µg/Kg

Nitrobenzene ND 330 -µg/Kg

Pentachlorophenol ND 1600 -µg/Kg

Phenanthrene ND 330 -µg/Kg

Phenol ND 330 -µg/Kg

Pyrene ND 330 -µg/Kg

Pyridine ND 1600 -µg/Kg

5000 22-107Surrogate: 1,2-Dichlorobenzene-d4 65.065.0 µg/Kg

5000 17-125Surrogate: 2,4,6-Tribromophenol 77.377.3 µg/Kg

5000 24-113Surrogate: 2-Chlorophenol-d4 76.376.3 µg/Kg

5000 26-104Surrogate: 2-Fluorobiphenyl 67.467.4 µg/Kg

5000 22-117Surrogate: 2-Fluorophenol 74.874.8 µg/Kg

5000 25-134Surrogate: 4-Terphenyl-d14 105105 µg/Kg

5000 20-109Surrogate: Nitrobenzene-d5 68.268.2 µg/Kg

5000 23-109Surrogate: Phenol-d5 76.876.8 µg/Kg
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(Continued)

Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021LCS (85225 LCS)

1,2,4-Trichlorobenzene 3664.500 330 5000 27-10173.3µg/Kg

1,2-Dichlorobenzene 3456.000 330 5000 27-10069.1µg/Kg

1,3-Dichlorobenzene 3379.000 330 5000 25-10067.6µg/Kg

1,4-Dichlorobenzene 3539.000 330 5000 27-10070.8µg/Kg

2,4,5-Trichlorophenol 4176.000 330 5000 48-10883.5µg/Kg

2,4,6-Trichlorophenol 4287.000 330 5000 44-10785.7µg/Kg

2,4-Dichlorophenol 4101.500 1600 5000 50-10482.0µg/Kg

2,4-Dimethylphenol 3756.000 330 5000 40-10575.1µg/Kg

2,4-Dinitrophenol 3771.500 1600 5000 25-10075.4µg/Kg

2,4-Dinitrotoluene 4363.000 330 5000 34-11587.3µg/Kg

2,6-Dinitrotoluene 4923.000 330 5000 36-11398.5µg/Kg

2-Chloronaphthalene 3840.000 330 5000 31-10076.8µg/Kg

2-Chlorophenol 3630.000 330 5000 45-10172.6µg/Kg

2-Methylnaphthalene 3910.500 330 5000 29-10078.2µg/Kg

2-Methylphenol 3751.000 330 5000 45-10875.0µg/Kg

2-Nitroaniline 4346.000 1600 5000 45-11986.9µg/Kg

2-Nitrophenol 3777.500 330 5000 31-10775.6µg/Kg

3,3´-Dichlorobenzidine 4550.500 660 7500 46-10560.7µg/Kg

3-Nitroaniline 4232.000 1600 5000 49-12084.6µg/Kg

4,6-Dinitro-2-methylphenol 4399.000 1600 5000 41-12188.0µg/Kg

4-Bromophenyl-phenylether 4248.500 330 5000 51-11285.0µg/Kg

4-Chloro-3-methylphenol 4364.500 660 5000 46-10887.3µg/Kg

4-Chloroaniline 3455.000 660 5000 40-10069.1µg/Kg

4-Chlorophenyl-phenylether 4126.500 330 5000 45-11282.5µg/Kg

4-Methylphenol 3855.000 330 5000 49-10477.1µg/Kg

4-Nitroaniline 4151.000 1600 5000 48-11583.0µg/Kg

4-Nitrophenol 4232.500 1600 5000 23-12584.7µg/Kg

Acenaphthene 4023.500 330 5000 47-10080.5µg/Kg

Acenaphthylene 4008.000 330 5000 49-10280.2µg/Kg

Anthracene 4187.500 330 5000 42-11583.8µg/Kg

Benzo(a)anthracene 4471.000 330 5000 48-11689.4µg/Kg

Benzo(a)pyrene 4069.000 200 5000 46-11181.4µg/Kg

Benzo(b)fluoranthene 4664.000 330 5000 57-12293.3µg/Kg

Benzo(g,h,i)perylene 4500.000 330 5000 44-13590.0µg/Kg

Benzo(k)fluoranthene 4493.500 330 5000 53-11989.9µg/Kg

Benzoic acid 3523.000 1600 5000 31-11170.5µg/Kg

Benzyl alcohol 4195.500 660 5000 29-10683.9µg/Kg

Bis(2-chloroethoxy)methane 3977.000 330 5000 49-10779.5µg/Kg

Bis(2-chloroethyl)ether 3600.000 330 5000 42-10772.0µg/Kg

Bis(2-chloroisopropyl)ether 3509.500 330 5000 24-12070.2µg/Kg

Bis(2-ethylhexyl)phthalate 5565.500 330 5000 42-143111µg/Kg

Butylbenzylphthalate 5409.500 330 5000 41-138108µg/Kg

Chrysene 4301.000 330 5000 49-11786.0µg/Kg

Di-n-butylphthalate 4880.500 330 5000 47-12797.6µg/Kg

Di-n-octylphthalate 5728.500 330 5000 36-152115µg/Kg

Dibenz(a,h)anthracene 4391.500 200 5000 45-12887.8µg/Kg
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(Continued)

Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021LCS (85225 LCS)

Dibenzofuran 4311.000 330 5000 41-10086.2µg/Kg

Diethylphthalate 4555.500 330 5000 49-11591.1µg/Kg

Dimethylphthalate 4686.500 330 5000 54-11993.7µg/Kg

Fluoranthene 4118.000 330 5000 48-11082.4µg/Kg

Fluorene 4304.000 330 5000 48-10686.1µg/Kg

Hexachlorobenzene 4602.000 330 5000 41-10192.0µg/Kg

Hexachlorocyclopentadiene 3427.000 660 5000 31-10068.5µg/Kg

Hexachloroethane 3515.500 330 5000 31-10070.3µg/Kg

Indeno(1,2,3-cd)pyrene 4605.500 330 5000 46-13192.1µg/Kg

Isophorone 5860.500 330 5000 52-120117µg/Kg

N-Nitrosodi-n-propylamine 3880.000 330 5000 17-10877.6µg/Kg

N-Nitrosodiphenylamine 4279.500 330 5000 49-11485.6µg/Kg

Naphthalene 3433.000 330 5000 43-10068.7µg/Kg

Nitrobenzene 3702.500 330 5000 35-10074.1µg/Kg

Pentachlorophenol 4822.000 1600 5000 47-11196.4µg/Kg

Phenanthrene 4186.500 330 5000 51-10983.7µg/Kg

Phenol 3730.000 330 5000 43-10174.6µg/Kg

Pyrene 4054.000 330 5000 48-10881.1µg/Kg

Pyridine 2375.500 1600 5000 27-10047.5µg/Kg

5000 22-107Surrogate: 1,2-Dichlorobenzene-d4 69.269.2 µg/Kg

5000 17-125Surrogate: 2,4,6-Tribromophenol 101101 µg/Kg

5000 24-113Surrogate: 2-Chlorophenol-d4 78.578.5 µg/Kg

5000 26-104Surrogate: 2-Fluorobiphenyl 76.576.5 µg/Kg

5000 22-117Surrogate: 2-Fluorophenol 79.379.3 µg/Kg

5000 25-134Surrogate: 4-Terphenyl-d14 115115 µg/Kg

5000 20-109Surrogate: Nitrobenzene-d5 74.074.0 µg/Kg

5000 23-109Surrogate: Phenol-d5 81.181.1 µg/Kg
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Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021MS (85225 MS)

1,2,4-Trichlorobenzene 4255.362 330 4988 27-10185.3µg/Kg

1,2-Dichlorobenzene 3877.307 330 4988 27-10077.7µg/Kg

1,3-Dichlorobenzene 3879.800 330 4988 25-10077.8µg/Kg

1,4-Dichlorobenzene 4006.484 330 4988 27-10080.3µg/Kg

2,4,5-Trichlorophenol 4786.534 330 4988 48-10896.0µg/Kg

2,4,6-Trichlorophenol 4957.107 330 4988 44-10799.4µg/Kg

2,4-Dichlorophenol 4649.875 1600 4988 50-10493.2µg/Kg

2,4-Dimethylphenol 4696.758 330 4988 40-10594.2µg/Kg

2,4-Dinitrophenol 3527.182 1600 4988 25-10070.7µg/Kg

2,4-Dinitrotoluene 4573.067 330 4988 34-11591.7µg/Kg

2,6-Dinitrotoluene 5381.546 330 4988 36-113108µg/Kg

2-Chloronaphthalene 4435.910 330 4988 31-10088.9µg/Kg

2-Chlorophenol 4108.728 330 4988 45-10182.4µg/Kg

2-Methylnaphthalene 4363.092 330 4988 29-10087.5µg/Kg

2-Methylphenol 4216.958 330 4988 45-10884.6µg/Kg

2-Nitroaniline 4922.195 1600 4988 45-11998.7µg/Kg

2-Nitrophenol 4421.446 330 4988 31-10788.7µg/Kg

3,3´-Dichlorobenzidine 5101.247 660 7481 46-10568.2µg/Kg

3-Nitroaniline 4829.925 1600 4988 49-12096.8µg/Kg

4,6-Dinitro-2-methylphenol 4646.883 1600 4988 41-12193.2µg/Kg

4-Bromophenyl-phenylether 5011.471 330 4988 51-112100µg/Kg

4-Chloro-3-methylphenol 4768.579 660 4988 46-10895.6µg/Kg

4-Chloroaniline 3649.875 660 4988 40-10073.2µg/Kg

4-Chlorophenyl-phenylether 4561.596 330 4988 45-11291.5µg/Kg

4-Methylphenol 4250.374 330 4988 49-10485.2µg/Kg

4-Nitroaniline 4407.980 1600 4988 48-11588.4µg/Kg

4-Nitrophenol 4563.591 1600 4988 23-12591.5µg/Kg

Acenaphthene 4500.249 330 4988 47-10090.2µg/Kg

Acenaphthylene 4528.678 330 4988 49-10290.8µg/Kg

Anthracene 4694.763 330 4988 42-11594.1µg/Kg

Benzo(a)anthracene 5080.299 330 4988 48-116102µg/Kg

Benzo(a)pyrene 4487.781 200 4988 46-11190.0µg/Kg

Benzo(b)fluoranthene 5076.808 330 4988 57-122102µg/Kg

Benzo(g,h,i)perylene 4106.234 330 4988 44-13582.3µg/Kg

Benzo(k)fluoranthene 4955.112 330 4988 53-11999.4µg/Kg

Benzoic acid 2222.444 1600 4988 31-11144.6µg/Kg

Benzyl alcohol 4563.591 660 4988 29-10691.5µg/Kg

Bis(2-chloroethoxy)methane 4650.873 330 4988 49-10793.3µg/Kg

Bis(2-chloroethyl)ether 4085.287 330 4988 42-10781.9µg/Kg

Bis(2-chloroisopropyl)ether 3728.180 330 4988 24-12074.8µg/Kg

Bis(2-ethylhexyl)phthalate 6206.983 330 4988 42-143124µg/Kg

Butylbenzylphthalate 5950.125 330 4988 41-138119µg/Kg

Chrysene 4863.342 330 4988 49-11797.5µg/Kg

Di-n-butylphthalate 5410.474 330 4988 47-127108µg/Kg

Di-n-octylphthalate 6024.439 330 4988 36-152121µg/Kg

Dibenz(a,h)anthracene 4229.925 200 4988 45-12884.8µg/Kg
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Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021MS (85225 MS)

Dibenzofuran 4787.032 330 4988 41-10096.0µg/Kg

Diethylphthalate 4854.863 330 4988 49-11597.3µg/Kg

Dimethylphthalate 5127.182 330 4988 54-119103µg/Kg

Fluoranthene 4485.786 330 4988 48-11089.9µg/Kg

Fluorene 4675.312 330 4988 48-10693.7µg/Kg

SHexachlorobenzene 5194.514 330 4988 41-101104µg/Kg

Hexachlorocyclopentadiene 3732.668 660 4988 31-10074.8µg/Kg

Hexachloroethane 3957.606 330 4988 31-10079.4µg/Kg

Indeno(1,2,3-cd)pyrene 4374.564 330 4988 46-13187.7µg/Kg

SIsophorone 6663.840 330 4988 52-120134µg/Kg

N-Nitrosodi-n-propylamine 4256.359 330 4988 17-10885.3µg/Kg

N-Nitrosodiphenylamine 4947.631 330 4988 49-11499.2µg/Kg

Naphthalene 3971.571 330 4988 43-10079.6µg/Kg

Nitrobenzene 4292.768 330 4988 35-10086.1µg/Kg

Pentachlorophenol 5446.883 1600 4988 47-111109µg/Kg

Phenanthrene 4714.214 330 4988 51-10994.5µg/Kg

Phenol 4072.818 330 4988 43-10181.7µg/Kg

Pyrene 4456.359 330 4988 48-10889.4µg/Kg

Pyridine 2640.898 1600 4988 27-10053.0µg/Kg

4988 22-107Surrogate: 1,2-Dichlorobenzene-d4 75.875.8 µg/Kg

4988 17-125Surrogate: 2,4,6-Tribromophenol 106106 µg/Kg

4988 24-113Surrogate: 2-Chlorophenol-d4 84.784.7 µg/Kg

4988 26-104Surrogate: 2-Fluorobiphenyl 86.286.2 µg/Kg

4988 22-117Surrogate: 2-Fluorophenol 85.785.7 µg/Kg

4988 25-134Surrogate: 4-Terphenyl-d14 114114 µg/Kg

4988 20-109Surrogate: Nitrobenzene-d5 82.982.9 µg/Kg

4988 23-109Surrogate: Phenol-d5 86.086.0 µg/Kg
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Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021MSD (85225 MSD)

1,2,4-Trichlorobenzene 3867.500 330 5000 2027-10177.4 9.55µg/Kg

1,2-Dichlorobenzene 3527.500 330 5000 2027-10070.6 9.45µg/Kg

1,3-Dichlorobenzene 3496.500 330 5000 2025-10069.9 10.4µg/Kg

1,4-Dichlorobenzene 3628.000 330 5000 2027-10072.6 9.92µg/Kg

2,4,5-Trichlorophenol 4475.000 330 5000 2048-10889.5 6.73µg/Kg

2,4,6-Trichlorophenol 4602.000 330 5000 2044-10792.0 7.43µg/Kg

2,4-Dichlorophenol 4300.000 1600 5000 2050-10486.0 7.82µg/Kg

2,4-Dimethylphenol 4392.000 330 5000 2040-10587.8 6.71µg/Kg

2,4-Dinitrophenol 3263.000 1600 5000 2025-10065.3 7.78µg/Kg

2,4-Dinitrotoluene 4327.000 330 5000 2034-11586.5 5.53µg/Kg

2,6-Dinitrotoluene 5045.500 330 5000 2036-113101 6.45µg/Kg

2-Chloronaphthalene 4085.000 330 5000 2031-10081.7 8.24µg/Kg

2-Chlorophenol 3748.000 330 5000 2045-10175.0 9.18µg/Kg

2-Methylnaphthalene 4004.000 330 5000 2029-10080.1 8.58µg/Kg

2-Methylphenol 3932.500 330 5000 2045-10878.6 6.98µg/Kg

2-Nitroaniline 4510.000 1600 5000 2045-11990.2 8.74µg/Kg

2-Nitrophenol 3997.500 330 5000 2031-10780.0 10.1µg/Kg

3,3´-Dichlorobenzidine 4574.500 660 7500 2046-10561.0 10.9µg/Kg

3-Nitroaniline 4568.000 1600 5000 2049-12091.4 5.57µg/Kg

4,6-Dinitro-2-methylphenol 4331.000 1600 5000 2041-12186.6 7.04µg/Kg

4-Bromophenyl-phenylether 4541.500 330 5000 2051-11290.8 9.84µg/Kg

4-Chloro-3-methylphenol 4552.000 660 5000 2046-10891.0 4.65µg/Kg

4-Chloroaniline 3571.500 660 5000 2040-10071.4 2.17µg/Kg

4-Chlorophenyl-phenylether 4275.000 330 5000 2045-11285.5 6.49µg/Kg

4-Methylphenol 3956.000 330 5000 2049-10479.1 7.17µg/Kg

4-Nitroaniline 4197.000 1600 5000 2048-11583.9 4.90µg/Kg

4-Nitrophenol 4282.500 1600 5000 2023-12585.7 6.36µg/Kg

Acenaphthene 4138.500 330 5000 2047-10082.8 8.38µg/Kg

Acenaphthylene 4194.000 330 5000 2049-10283.9 7.67µg/Kg

Anthracene 4340.500 330 5000 2042-11586.8 7.84µg/Kg

Benzo(a)anthracene 4635.000 330 5000 2048-11692.7 9.17µg/Kg

Benzo(a)pyrene 4142.000 200 5000 2046-11182.8 8.01µg/Kg

Benzo(b)fluoranthene 4861.500 330 5000 2057-12297.2 4.33µg/Kg

Benzo(g,h,i)perylene 3557.000 330 5000 2044-13571.1 14.3µg/Kg

Benzo(k)fluoranthene 4669.500 330 5000 2053-11993.4 5.94µg/Kg

Benzoic acid 2382.500 1600 5000 2031-11147.6 6.95µg/Kg

Benzyl alcohol 4194.000 660 5000 2029-10683.9 8.44µg/Kg

Bis(2-chloroethoxy)methane 4185.500 330 5000 2049-10783.7 10.5µg/Kg

Bis(2-chloroethyl)ether 3762.000 330 5000 2042-10775.2 8.24µg/Kg

Bis(2-chloroisopropyl)ether 3348.000 330 5000 2024-12067.0 10.7µg/Kg

Bis(2-ethylhexyl)phthalate 5716.500 330 5000 2042-143114 8.23µg/Kg

Butylbenzylphthalate 5401.000 330 5000 2041-138108 9.68µg/Kg

Chrysene 4442.500 330 5000 2049-11788.8 9.04µg/Kg

Di-n-butylphthalate 5089.000 330 5000 2047-127102 6.12µg/Kg

Di-n-octylphthalate 5584.000 330 5000 2036-152112 7.59µg/Kg

Dibenz(a,h)anthracene 3730.000 200 5000 2045-12874.6 12.6µg/Kg
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Semivolatile Organic Compounds_Subcontract (Continued)

Batch:  85225 (Continued)
Prepared & Analyzed: 02/15/2021MSD (85225 MSD)

Dibenzofuran 4427.500 330 5000 2041-10088.6 7.80µg/Kg

Diethylphthalate 4609.500 330 5000 2049-11592.2 5.18µg/Kg

Dimethylphthalate 4748.500 330 5000 2054-11995.0 7.67µg/Kg

Fluoranthene 4227.500 330 5000 2048-11084.6 5.93µg/Kg

Fluorene 4340.500 330 5000 2048-10686.8 7.43µg/Kg

Hexachlorobenzene 4837.500 330 5000 2041-10196.8 7.12µg/Kg

RHexachlorocyclopentadiene 2882.500 660 5000 2031-10057.7 25.7µg/Kg

Hexachloroethane 3561.000 330 5000 2031-10071.2 10.5µg/Kg

Indeno(1,2,3-cd)pyrene 3841.500 330 5000 2046-13176.8 13.0µg/Kg

SIsophorone 6092.000 330 5000 2052-120122 8.97µg/Kg

N-Nitrosodi-n-propylamine 3932.500 330 5000 2017-10878.6 7.91µg/Kg

N-Nitrosodiphenylamine 4525.000 330 5000 2049-11490.5 8.92µg/Kg

Naphthalene 3622.000 330 5000 2043-10072.4 9.21µg/Kg

Nitrobenzene 3946.000 330 5000 2035-10078.9 8.42µg/Kg

Pentachlorophenol 5070.500 1600 5000 2047-111101 7.16µg/Kg

Phenanthrene 4349.000 330 5000 2051-10987.0 8.06µg/Kg

Phenol 3787.500 330 5000 2043-10175.8 7.26µg/Kg

Pyrene 4188.000 330 5000 2048-10883.8 6.21µg/Kg

Pyridine 2516.500 1600 5000 2027-10050.3 4.82µg/Kg

5000 22-107Surrogate: 1,2-Dichlorobenzene-d4 67.067.0 µg/Kg

5000 17-125Surrogate: 2,4,6-Tribromophenol 99.899.8 µg/Kg

5000 24-113Surrogate: 2-Chlorophenol-d4 76.576.5 µg/Kg

5000 26-104Surrogate: 2-Fluorobiphenyl 77.877.8 µg/Kg

5000 22-117Surrogate: 2-Fluorophenol 76.876.8 µg/Kg

5000 25-134Surrogate: 4-Terphenyl-d14 102102 µg/Kg

5000 20-109Surrogate: Nitrobenzene-d5 75.075.0 µg/Kg

5000 23-109Surrogate: Phenol-d5 79.279.2 µg/Kg
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Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Organic Compounds

Batch:  B1B0041
Prepared & Analyzed: 02/17/2021Blank (B1B0041-BLK1)

Acetone ND 20.0 µg/Kg

Acetonitrile ND 50.0 µg/Kg

Allyl Chloride ND 1.00 µg/Kg

Benzene ND 1.00 µg/Kg

Bromobenzene ND 1.00 µg/Kg

Bromochloromethane ND 1.00 µg/Kg

Bromodichloromethane ND 1.00 µg/Kg

Bromoform ND 1.00 µg/Kg

Bromomethane ND 5.00 µg/Kg

2-Butanone (Methyl Ethyl Ketone - 

MEK)

ND 20.0 µg/Kg

n-Butylbenzene ND 1.00 µg/Kg

Carbon Disulfide ND 5.00 µg/Kg

Carbon Tetrachloride ND 1.00 µg/Kg

Chlorobenzene ND 1.00 µg/Kg

Chloroethane ND 5.00 µg/Kg

Chloroform ND 1.00 µg/Kg

Chloromethane ND 5.00 µg/Kg

Chloroprene ND 1.00 µg/Kg

2-Chlorotoluene ND 1.00 µg/Kg

4-Chlorotoluene ND 1.00 µg/Kg

1,2-Dibromo-3-Chloropropane ND 5.00 µg/Kg

Dibromochloromethane ND 1.00 µg/Kg

1,2-Dibromoethane (EDB) ND 1.00 µg/Kg

Dibromomethane ND 1.00 µg/Kg

cis-1,4-dichloro-2-butene ND 1.00 µg/Kg

t-1,4-Dichloro-2-Butene ND 1.00 µg/Kg

1,2-Dichlorobenzene ND 1.00 µg/Kg

1,3-Dichlorobenzene ND 1.00 µg/Kg

1,4-Dichlorobenzene ND 1.00 µg/Kg

Dichlorodifluoromethane (Freon 12) ND 1.00 µg/Kg

1,1-Dichloroethane ND 1.00 µg/Kg

1,2-Dichloroethane ND 1.00 µg/Kg

1,1-Dichloroethene ND 1.00 µg/Kg

c-1,2-Dichloroethene ND 1.00 µg/Kg

c-1,3-Dichloropropene ND 1.00 µg/Kg

t-1,2-Dichloroethene ND 1.00 µg/Kg

1,2-Dichloropropane ND 1.00 µg/Kg

1,3-Dichloropropane ND 1.00 µg/Kg

2,2-Dichloropropane ND 1.00 µg/Kg

1,1-Dichloropropene ND 1.00 µg/Kg

t-1,3-Dichloropropene ND 1.00 µg/Kg

Diethyl Ether ND 5.00 µg/Kg

Diisopropyl Ether (DIPE) ND 1.00 µg/Kg
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Organic Compounds (Continued)

Batch:  B1B0041 (Continued)
Prepared & Analyzed: 02/17/2021Blank (B1B0041-BLK1)

Ethylbenzene ND 1.00 µg/Kg

Ethyl Methacrylate ND 5.00 µg/Kg

Ethyl-tert-butyl-ether (ETBE) ND 1.00 µg/Kg

Hexachloro-1,3-Butadiene ND 1.00 µg/Kg

2-Hexanone ND 5.00 µg/Kg

Isopropylbenzene ND 1.00 µg/Kg

p-Isopropyltoluene ND 1.00 µg/Kg

Methacrylonitrile ND 5.00 µg/Kg

Methylene Chloride ND 20.0 µg/Kg

Methyl Methacrylate ND 5.00 µg/Kg

4-Methyl-2-Pentanone ND 20.0 µg/Kg

Methyl-t-Butyl Ether (MTBE) ND 1.00 µg/Kg

Naphthalene ND 10.0 µg/Kg

Propionitrile ND 20.0 µg/Kg

n-Propylbenzene ND 1.00 µg/Kg

sec-Butylbenzene ND 1.00 µg/Kg

Styrene ND 1.00 µg/Kg

Tert-amyl-Methyl Ether (TAME) ND 1.00 µg/Kg

Tert-Butyl Alcohol (TBA) ND 25.0 µg/Kg

tert-Butylbenzene ND 1.00 µg/Kg

1,1,1,2-Tetrachloroethane ND 1.00 µg/Kg

1,1,2,2-Tetrachloroethane ND 1.00 µg/Kg

Tetrachloroethene ND 1.00 µg/Kg

Tetrahydrofuran ND 20.0 µg/Kg

Toluene ND 1.00 µg/Kg

1,2,3-Trichlorobenzene ND 1.00 µg/Kg

1,2,4-Trichlorobenzene ND 1.00 µg/Kg

1,1,1-Trichloroethane ND 1.00 µg/Kg

1,1,2-Trichloroethane ND 1.00 µg/Kg

Trichloroethene ND 1.00 µg/Kg

Trichlorofluoromethane ND 1.00 µg/Kg

1,2,3-Trichloropropane ND 1.00 µg/Kg

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 1.00 µg/Kg

1,2,4-Trimethylbenzene ND 1.00 µg/Kg

1,3,5-Trimethylbenzene ND 1.00 µg/Kg

Vinyl Chloride ND 1.00 µg/Kg

o-Xylene ND 1.00 µg/Kg

p/m-Xylene ND 2.00 µg/Kg

Total Xylenes ND 3.00 µg/Kg

50.0 60-140Surrogate: Dibromofluoromethane 10250.8 µg/Kg

50.0 60-140Surrogate: 4-Bromofluorobenzene 95.948.0 µg/Kg

50.0 60-140Surrogate: 1,2-Dichloroethane-d4 10653.2 µg/Kg

50.0 60-140Surrogate: Toluene-d8 99.249.6 µg/Kg
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Organic Compounds (Continued)

Batch:  B1B0041 (Continued)
Prepared & Analyzed: 02/17/2021LCS (B1B0041-BS1)

Allyl Chloride 36.6 1.00 40.0 60-14091.5µg/Kg

Benzene 37.6 1.00 40.0 70-13094.0µg/Kg

Bromobenzene 37.7 1.00 40.0 70-13094.2µg/Kg

Bromodichloromethane 36.5 1.00 40.0 70-13091.2µg/Kg

Bromoform 34.6 1.00 40.0 70-13086.4µg/Kg

Chlorobenzene 36.5 1.00 40.0 70-13091.3µg/Kg

Chloroethane 37.6 5.00 40.0 70-13093.9µg/Kg

Chloroform 37.0 1.00 40.0 70-13092.4µg/Kg

4-Chlorotoluene 37.5 1.00 40.0 70-13093.8µg/Kg

Dibromomethane 35.6 1.00 40.0 70-13089.0µg/Kg

1,2-Dichlorobenzene 37.4 1.00 40.0 70-13093.4µg/Kg

1,1-Dichloroethene 37.4 1.00 40.0 70-13093.6µg/Kg

1,2-Dichloropropane 36.4 1.00 40.0 70-13090.9µg/Kg

2,2-Dichloropropane 36.3 1.00 40.0 70-13090.7µg/Kg

1,1-Dichloropropene 38.6 1.00 40.0 70-13096.6µg/Kg

Diethyl Ether 36.9 5.00 40.0 70-13092.2µg/Kg

Diisopropyl Ether (DIPE) 36.9 1.00 40.0 70-13092.3µg/Kg

Ethylbenzene 37.5 1.00 40.0 70-13093.8µg/Kg

Hexachloro-1,3-Butadiene 38.2 1.00 40.0 70-13095.5µg/Kg

Methylene Chloride 39.3 20.0 40.0 70-13098.3µg/Kg

Methyl-t-Butyl Ether (MTBE) 38.2 1.00 40.0 70-13095.5µg/Kg

Naphthalene 37.7 10.0 40.0 70-13094.2µg/Kg

Styrene 38.2 1.00 40.0 70-13095.6µg/Kg

tert-Butylbenzene 38.6 1.00 40.0 70-13096.6µg/Kg

Tetrachloroethene 36.6 1.00 40.0 70-13091.6µg/Kg

Toluene 36.8 1.00 40.0 70-13091.9µg/Kg

1,2,3-Trichlorobenzene 39.6 1.00 40.0 70-13099.1µg/Kg

Trichloroethene 37.3 1.00 40.0 70-13093.2µg/Kg

1,3,5-Trimethylbenzene 38.5 1.00 40.0 70-13096.2µg/Kg

Vinyl Chloride 39.0 1.00 40.0 70-13097.6µg/Kg

50.0 60-140Surrogate: Dibromofluoromethane 10150.3 µg/Kg

50.0 60-140Surrogate: 4-Bromofluorobenzene 10050.2 µg/Kg

50.0 60-140Surrogate: 1,2-Dichloroethane-d4 10251.1 µg/Kg

50.0 60-140Surrogate: Toluene-d8 10150.3 µg/Kg
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Organic Compounds (Continued)

Batch:  B1B0041 (Continued)
Prepared & Analyzed: 02/17/2021LCS Dup (B1B0041-BSD1)

Allyl Chloride 36.0 1.00 40.0 2060-14090.1 1.60µg/Kg

Benzene 36.3 1.00 40.0 2070-13090.7 3.60µg/Kg

Bromobenzene 36.6 1.00 40.0 2070-13091.5 2.85µg/Kg

Bromodichloromethane 35.2 1.00 40.0 2070-13088.0 3.46µg/Kg

Bromoform 35.2 1.00 40.0 2070-13088.1 1.92µg/Kg

Chlorobenzene 36.1 1.00 40.0 2070-13090.4 1.02µg/Kg

Chloroethane 39.0 5.00 40.0 2070-13097.5 3.81µg/Kg

Chloroform 35.5 1.00 40.0 2070-13088.8 3.95µg/Kg

4-Chlorotoluene 36.4 1.00 40.0 2070-13091.0 3.14µg/Kg

Dibromomethane 33.6 1.00 40.0 2070-13084.0 5.69µg/Kg

1,2-Dichlorobenzene 36.3 1.00 40.0 2070-13090.8 2.90µg/Kg

1,1-Dichloroethene 36.6 1.00 40.0 2070-13091.6 2.11µg/Kg

1,2-Dichloropropane 35.6 1.00 40.0 2070-13088.9 2.23µg/Kg

2,2-Dichloropropane 35.6 1.00 40.0 2070-13089.0 1.84µg/Kg

1,1-Dichloropropene 37.7 1.00 40.0 2070-13094.4 2.38µg/Kg

Diethyl Ether 34.3 5.00 40.0 2070-13085.6 7.34µg/Kg

Diisopropyl Ether (DIPE) 35.5 1.00 40.0 2070-13088.7 3.98µg/Kg

Ethylbenzene 37.5 1.00 40.0 2070-13093.8 0.00µg/Kg

Hexachloro-1,3-Butadiene 37.6 1.00 40.0 2070-13093.9 1.64µg/Kg

Methylene Chloride 38.2 20.0 40.0 2070-13095.4 3.00µg/Kg

Methyl-t-Butyl Ether (MTBE) 36.8 1.00 40.0 2070-13092.0 3.76µg/Kg

Naphthalene 38.6 10.0 40.0 2070-13096.4 2.41µg/Kg

Styrene 38.4 1.00 40.0 2070-13096.1 0.522µg/Kg

tert-Butylbenzene 38.6 1.00 40.0 2070-13096.4 0.259µg/Kg

Tetrachloroethene 37.1 1.00 40.0 2070-13092.8 1.41µg/Kg

Toluene 36.1 1.00 40.0 2070-13090.2 1.95µg/Kg

1,2,3-Trichlorobenzene 39.6 1.00 40.0 2070-13098.9 0.152µg/Kg

Trichloroethene 36.3 1.00 40.0 2070-13090.7 2.75µg/Kg

1,3,5-Trimethylbenzene 37.7 1.00 40.0 2070-13094.3 1.94µg/Kg

Vinyl Chloride 39.4 1.00 40.0 2070-13098.6 0.968µg/Kg

50.0 60-140Surrogate: Dibromofluoromethane 99.349.6 µg/Kg

50.0 60-140Surrogate: 4-Bromofluorobenzene 10150.3 µg/Kg

50.0 60-140Surrogate: 1,2-Dichloroethane-d4 99.249.6 µg/Kg

50.0 60-140Surrogate: Toluene-d8 99.549.8 µg/Kg
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Project:

Project Number:

Project Manager:

ABC Liovin Drilling, Inc.

1180 East Burnett Street

Signal Hill, CA  90755

WRD-Montebello

WRD-Montebello

Ivan Liovin

ELAP 2960

Notes and Definitions 

Item Definition

Spike recovery for this QC sample is outside of established control limits due to sample matrix interference.QM-01

%RPD out of criteriaR

Out of recovery criteriaS

Dry Sample results reported on a dry weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

RPD Relative Percent Difference

%REC Percent Recovery

Source Sample that was matrix spiked or duplicated.

(R)                   Re-run for dilution or confirmation.

[TOC_1]Qualifiers and 

Definitions[TOC]
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Sample ID Client Sample ID Date Collected

Date Received:

Date Due Matrix Test No

WORK ORDER Summary 12-Feb-21

WorkOrder: N044134

Comments:

Client ID: PERAN01

Project: P102013 QC Level: RTNE

Hld MS Sub

2/11/2021

Test Name

ASSET Laboratories

Storage

N044134-001A P102013-01 2/11/2021 7:00:00 AM 2/18/2021 Solid EPA 3546 Microwave Extraction WS

2/18/2021 EPA 3546 Microwave Extraction WS

2/18/2021 EPA 3546 Microwave Extraction WS

2/18/2021 EPA 8081A ORGANOCHLORINE PESTICIDES BY 
GC/ECD

WS

2/18/2021 EPA 8082 PCBs BY GC/ECD WS

2/18/2021 EPA 8270C SEMIVOLATILE ORGANIC 
COMPOUNDS BY GC/MS

WS

N044134-002A P102013-02 2/18/2021 EPA 3546 Microwave Extraction WS

2/18/2021 EPA 3546 Microwave Extraction WS

2/18/2021 EPA 3546 Microwave Extraction WS

2/18/2021 EPA 8081A ORGANOCHLORINE PESTICIDES BY 
GC/ECD

WS

2/18/2021 EPA 8082 PCBs BY GC/ECD WS

2/18/2021 EPA 8270C SEMIVOLATILE ORGANIC 
COMPOUNDS BY GC/MS

WS

N044134-003A FOLDER 2/18/2021 2/18/2021 Folder Folder LAB

2/18/2021 Folder Folder LAB

1 of 1Page
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GSI Job No.: 5699 
Issued:  3 August 2021  
 

 
GROUNDWATER MONITORING WELL INSTALLATION REPORT - MONTEBELLO #2 

Grant Rea Park 
628 Rea Drive, Montebello, California 90640 

Attachment P 
 

Bill of Lading 



STRAIGHT BILL OF LADING-SHORT FORM A -B3876, 9013, 9014 T-3841, L3841, 3843 1-11

STRAIGHT BILL OF LADING - SHORT FORM 
Dat.e 03- OS-- 2/ NOTICE Shippers of hazardous materials must enter 24-hour emergency 

response telephonernumber under "Emergency Response Phone Number. 

Shipping Order ac Uc C/c//72 � /4c 

Bill of Lading No. 0 3 - OG-2/-02

Shipper No._&�0,_,:,,9�-----
Canier No.--'-///=-</4-"�-'--------

[Name of Canier) 

TO: 
Consignee 

Street 

Destination 

Route: 

• If the shipment moves between two ports by a REMIT 
carrier by wmer, the law requires that the bilf of lading C.O. 0. 10: 
state whether weight is •carrier's or shipper's weight". ADDRESS 

C.O.D. 

Amt. $ 

C.O.O. FEE: 
PfEPAD□ 
Cil.LECTO $ 

Rate or Class 

TOTAL 

CHARGES: $ 

CHARGES 

Note-Where the rate is dependent on value, shippers are required to 
state specifically in writing the agreed or declared value of the property. 

Subject to Section 7 of the coodiDons, if this shipmen; is to be delivered to the consignee without 
recourse on the consignor. the consignor shaft 591 the following statement. 

FREIGHT CHARGES 
Check Appropriate Box: The agreed or declared value of the property is hereby specifically stated 

by the shipper to be not exceeding 
The carrier shall not make delivery of this shipment without payment of freight and all other 
charges. D Freight prepaid 

D Collect $ ________ per _ _ __________ _ (� of Consigmr) 
RECE1VED, subject to the classifications and lawfully filed tariffs in effect on the elate of the issue of this Bill of I.Bd'mg. the propen,,- described at,o,,e in apparent good order, except as noted (contents 

�
nd 

��� 
o
i� ��;;sig� �c
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�';.,,����".'.:��e::'��
e
�n��r:ire�

d

to
d
�lD as����� ��if��.�:�� r:;�5,,ti,�"";,,

c
�;; :•�!"\;,�gr/';��

destination. It is mutually agreed as to each canier of all or any of, said property over all or any portion a( said route to deslination and as to each party at any time interested in all or any of said prop
erty. that every service to be performed hereunder shall be subject to all the terms and conditions of the Uniform Domestic Straight Bil of lading set fllf1h [1) in Unform Freight Classifications in effect on 
the date hereof, if this is a rail or a rail-water shipment or (2) in the applicable mota canier classification or tariff, ff this is a motor carrier shipment. Shipper hereby certifies that he is familiar with all 
the terms and conditions of the said bill of lading, set forth in the classilication or tariff which governs the transportation of this shipment:, and the said terms and conditions are hereby agreed to by the 
shipper and accepted for himsetf and his assigns. 

� with t=G. if appropriate to designate Hazardous Materials as defined in the U.S. Department al 
Transportation Regulations governing the transportation of hazardous marerials. 1he use of this column is 
an optional method for identifying hazardous materials on Bills of Lading per 172.201(aJ1J (ii) ol Title 49 
Code of Federal Regulations. Also when shipping hazardous materials, the shipper's certification � 
prescribed in section 172.204(aJ of the Federal Regulations. as indicated on the Bil ol La<ing does apply. 
urvess a n from the requirement is provided in the Regulation for a particuf,ar material 

/ 
.,,,,,-

This to certify that th above named materials are properly classified, padaged. 
marked, and labeled. and are in proper condition for transportation according to the 
applicable regulations of the U.S. Department of Transportation. 

Toe fonnaL and anent o1 hazardous mn ist is the responsibility o1 indMdlJal com
pany irurprelai:,n ol req,a-ements as described in 49 Code ol Federal Regulations 
172. Subpen C-Shipping Paper.;. Strl> dest:ri¢o,l consists of the fobring per Sec
oms 172.201 (Hma-dous Material T-J and Sections 172.202 and 172.203: 
Proper shipping name, hazardous class. UN ide«ificalion runber. padcing group, 
and subsiliary cfass(es]. 

CARRIER 

PER 

Note: Liability limitation for loss 
or damage in this shipment 
may be applicable. See 49 
United States Code, Sections 
147O6[c (1 )[A) and [BJ. 

Carrier receipt any required rrier certifies emergency response informa-
ban was made er · has the U.S. IJepartment of Transportation emergency response guidebook 
er equivalent doct.mentatiori W!hide. Property described above is received in good order. except as noted. 



STRAIGHT BILL OF LADING-SHORT FORM A-83876, 9013, 9014 T-3841. L3841, 3843 1-11 

STRAIGHT BILL OF LADING - SHORT FORM 
NOTICE: Shippers of hazardous materials must enter 24--hour emergency 
response telephone number under "Emergency Response Phone Number. 

Shipping Order 

Date �O.,c_c'.3=----�o=---s_- =2�/ ____ Bill of Lading No. 03' -0£-2 /- o / 

[Name of Gamer) 

Shipper No __ #.�/4�,;,,,�-----

C,anier No.�/1/�-/4���------

Destination Zi Code 92tf>�_3 

Route: Vehicle No. 

+HM 
Units 

00/ 

*If the stipnent RllMlS between two ports by a REMIT 
carrier by-.ar, the law requires that the bilf of lading C.0.0. m:
state whether w,ij:,t is "amer's or shipper's weight": ADDRESS 

C.0.0. FEE: 
PFEPADO 
aJl..LECTO $ 

Rate or Class 

TOTAL 

CHARG:S: $ 

CHARGES 

Note-Where the .-- is dependent on value, shippers are required to 
state specifically in writing the agreed or declared value of the property. 

Subject to Section 7 of the conditions, if this shipment is to be delivered to the consignee withoot 
recourse on the consignor: the consignor shal sign the following stateme,1;. 

FREIGHT CHARGES 
Check Appropriate Box: The ag-eed er declared value of the property is hereby specifically stated 

by the shipper to be not exceeding 
The carrier shall not make delivery of this shipment without Jl'¥Tl"flt of freq,t and all other 
charges. D Freight prepaid 

D Collect $ ________ per __________ __ [Signanre of Consignor) 
fHEl,IED, subject to the classifications and lawfully filed tariffs in effect on the date of the issue of this Bill of lading. the propert:y described above in apparent good order, except as noted [contents 
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deswlation. It is .mu1>.Jally agreed as to each carrier of all or any of, said property over all or any portio:;;?' said roulE to destination and as to each party at any time interested in all or any of said prop
erty, dlat e,ery service to be perto,med hereunder shall be subject to all the terms and conditions of the Unifonn Domestic Straight Bill of l..adinQ set forth (1 J in Uniform Freight aassifications in effect on 
the date hereof. a this is a rail or a rail-water shipment or (2) in the applicable motor carrier classification or tariff, if this is a motor camer shipment. Shipper hereby certifies that he is familiar with all 
the terms and condilions ol the said bill of lading, set forth in the classification or tariff which governs the transportation of this shipment, and the said terms and conditions are hereby agreed to by the 
shipper and accepted for himself and his assigns. 
Mart with � if � to desagnate Hazardous Materials as defined in the U.S. Department or 
Tt a. tSjJ0t tatic.1 � goven,ing the tTansportation of hazardous matenals. The use of this column is 
an Opbonal ,ne,nod for oe<1llfyir,g hazardous matenals on Bills of Lading per 172..201(a)[1] [iilJ of Title 49 
Code of FederaJ Regcjations. Also when shipping hazardous materials, the shipper's certification statement 
presaiJed in sectJDn 172. a) of the Federal Regulations, as indicated on the 81II of Lading does apply, 
unless a 

· 
the requirement is provided in the Regulation for a particular material. 

PER 
is to the above named materials are properly classified, packaged, 

• and labeled, and are in proper condition for transportation according to the 
appilcable regulations of the U.S. Department of Transportation. 

" 

The format and oontent of hazardous item list ,s the responsitJili:y of - com
pany ""'" ,. etatic>, .Jf requn,men<s as desaibed in 49 Qxle of N!deral Regulations 
172, Subpan: CShipping Pape,-s. Such � a,nsists of the ftJlowing per Sec
tions 172.201 [Hazardous Material Table] and Seaioos 172.202 and 172.203: 
Proper shipping name, hazardous dass, UN identificatioo 11LOT"ber, packing group. 
and subsi<f,aoy class(es]. 

CARRIER 

Note: Liability limitation for loss 
or damage in this shipment 
may be applicable. See 49 
United States Code, Sections 

)470 (c (1)[AJ and [BJ. 

and any required placards. Carrier certifies emergency response informs
has the U.S. Department of Transportation emergency response guidebook 

. Property described above is received in good order. except as noted. 



StRAIGHT BILL OF LADING - ORIGINAL - NOT NEGOTIABLE
Shipper's No. 

Carrier Nieto and Sons Truckin , Inc. 
Carrier's No. ------------,::-r.::-c=-=�----1 

3 S 2021

TO: 

SCAC 
FROM: 
Shipper 
Street 
Origin 

Date 

Grant Roo Park / WRD Montebello 
528 Rae Drive 
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Vincent Robino

From: Benny Chong <bchong@wrd.org>
Sent: Tuesday, July 27, 2021 11:31 AM
To: Vincent Robino; Bill Borgo
Cc: Brian Partington
Subject: FW: [EXTERNAL] OPUS-RS solution : base TR8031648671022  MONT #2
Attachments: base173t.21o.xml; 20210622_145840.jpg; MTB2_IMG_43451.jpg; Montebello2 USGS Well Survey Form_Draft.pdf

Hi Guys,  

So sorry it’s taken this long to get the well survey data to you. Please see below for the final data, please remember to use the Lat/W Long and Ortho Height for 
your values. 

“Data collection was completed using a Trimble R7 base station receiver, Zephyr geodetic antenna, Seco 2‐meter fixed height tripod and TSC‐3 data 
collector.  The data was converted into a OPUS (Online User Position Service) readable format using Trimble Business Center software and uploaded to the OPUS 
website for processing.” 

Benny 

Benny Chong 
Associate Hydrogeologist 
WATER REPLENISHMENT DISTRICT 
4040 PARAMOUNT BLVD, LAKEWOOD, CA 90712 
TEL: 562-275-4242, WEB: WWW.WRD.ORG  

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.

To help protect 
your privacy, 
Micro so ft Office 
prevented 
auto matic  
download of this 
picture from the  
In ternet.

To help protect 
your privacy, 
Micro so ft Office 
prevented 
auto matic  
download of this 
picture from the  
In ternet.

To help protect 
your privacy, 
Micro so ft Office 
prevented 
auto matic  
download of this 
picture from the  
In ternet.

To help protect 
your privacy, 
Micro so ft Office 
prevented 
auto matic  
download of this 
picture from the  
In ternet.

From: Morita, Andrew Y <amorita@usgs.gov>  
Sent: Tuesday, July 27, 2021 10:36 AM 
To: Benny Chong <bchong@wrd.org> 
Cc: Land, Michael T <mtland@usgs.gov> 
Subject: Fw: [EXTERNAL] OPUS‐RS solution : base TR8031648671022 MONT #2 
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MONT #2 

From: opus <opus@ngs.noaa.gov> 
Sent: Tuesday, July 13, 2021 1:02 PM 
To: Morita, Andrew Y <amorita@usgs.gov> 
Subject: [EXTERNAL] OPUS‐RS solution : base TR8031648671022  

 This email has been received from outside of DOI ‐ Use caution before clicking on links, opening attachments, or responding. 

 FILE: base TR8031648671022 

 NGS OPUS‐RS SOLUTION REPORT 
 ======================== 

All computed coordinate accuracies are listed as 1‐sigma RMS values. 
For additional information: 
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ngs.noaa.gov%2FOPUS%2Fabout.jsp%23accuracy&amp;data=04%7C01%7Camorita
%40usgs.gov%7Cbad580762abf47668f7c08d9463956a0%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637618034345005627%7CUnknown%7CTWF
pbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000&amp;sdata=0ZCShzuLkAGbaoZpVj4RxoHiao%2FsKK3%2BXeV
1U8LenVQ%3D&amp;reserved=0 

      USER: amorita@usgs.gov         DATE: July 13, 2021 
RINEX FILE: base173t.21o         TIME: 20:01:39 UTC 

  SOFTWARE: rsgps  1.38 RS92.prl 1.99.3      START: 2021/06/22 19:33:15 
 EPHEMERIS: igs21632.eph [precise]     STOP: 2021/06/22 21:33:00 
  NAV FILE: brdc1730.21n    OBS USED:  9744 / 11392   :  86% 
  ANT NAME: TRM55971.00     NONE    QUALITY IND.  12.81/106.48 
ARP HEIGHT: 2      NORMALIZED RMS:        0.352 

 REF FRAME: NAD_83(2011)(EPOCH:2010.0000)      ITRF2014 (EPOCH:2021.47358) 
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  X:     ‐2492028.928(m)   0.008(m)    ‐2492030.021(m)   0.008(m) 
  Y:     ‐4668807.277(m)   0.014(m)    ‐4668805.671(m)   0.014(m) 
  Z:      3547969.760(m)   0.014(m)     3547969.833(m)   0.014(m) 

  LAT:   34  0 59.18155   0.004(m)   34  0 59.19991     0.004(m)
  E LON:  241 54 30.32359      0.005(m)       241 54 30.25656      0.005(m) 
  W LON:  118  5 29.67641      0.005(m)       118  5 29.74344      0.005(m) 

    EL HGT:           20.735(m)   0.020(m)                20.028(m)   0.020(m) 
 ORTHO HGT:     55.764(m)   0.026(m) [NAVD88 (Computed using GEOID18)] 

 UTM COORDINATES    STATE PLANE COORDINATES 
 UTM (Zone 11)      SPC (0405 CA 5) 

Northing (Y) [meters]     3764515.878      557290.542 
Easting (X)  [meters]      399212.374          1991541.299 
Convergence  [degrees]    ‐0.61071389          ‐0.05220000 
Point Scale                0.99972522          1.00000370 
Combined Factor            0.99972197         1.00000044 

US NATIONAL GRID DESIGNATOR: 11SLT9921264515(NAD 83) 

         BASE STATIONS USED 
PID       DESIGNATION                        LATITUDE    LONGITUDE DISTANCE(m) 
DH7046 EWPP EWPP_SCGN_CS1999 CORS ARP      N340615.101 W1173132.058   53154.4 
DK4141 TRAK BOMMER CANYON CORS ARP         N333704.555 W1174812.318   51629.3 
DL7683 CAT3 CAT3_SCGN_CS2008 CORS ARP     N332644.729 W1182858.772   72955.2 
DN5676 SKYB SKYB_SCGN_CS1999 CORS ARP    N342619.033 W1182843.016   58867.2 
DF9223 ZLA1 LA WAAS 1 CORS ARP    N343612.652 W1180501.969   65134.8 
DM7578 SBCC SBCC_SCGN_CS1999 CORS ARP     N333310.788 W1173941.302   65032.7 
DL7677 BAR1 BAR1_SCGN_CS2002 CORS ARP     N332849.615 W1190147.002  105309.1 
DM7584 TOST TOST_SCGN_CS1999 CORS ARP     N341452.629 W1185011.944   73369.5 

 NEAREST NGS PUBLISHED CONTROL POINT 
EW7228      MONTEBELLO BEACON     N340148.577 W1180543.036    1560.1 

This position and the above vector components were computed without any 
knowledge by the National Geodetic Survey regarding the equipment or 
field operating procedures used. 
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Select Wells 
Water Replenishment District 1 Technical Memorandum –  

Pneumatic Slug Testing 
 

TECHNICAL MEMORANDUM 
 
TO: Benny Chong  
 Associate Hydrogeologist 

Water Replenishment District 
4040 Paramount Blvd, Lakewood, CA 90712 

 
FROM: Anthony Daus, PG 
 Vincent Robino, PG 
       
RE: Pneumatic Slug Testing on Select Water Replenishment District Wells in 

Los Angeles County, California 
  
 
 
On behalf of the Water Replenishment District (WRD) of Southern California, 
GSI Environmental Inc. (GSI) performed hydraulic testing at 17 wells located within Los Angeles 
County, California (Figure 1).  Each of the well locations were completed with multi-nested wells; 
however, only one well casing was selected by WRD for hydraulic testing.   
PNEUMATIC SLUG TESTING 
Between 23 September and 1 October 2021, pneumatic slug testing was performed on each well 
to provide estimated hydraulic conductivity (K) values of the aquifer within the screen interval of 
each well casing.  The pneumatic slug testing activities were performed in accordance with 
methods described by Leap (1984), and Green and Shapiro (1995).  The following sections outline 
the slug test procedure, analysis, and observations.  
Field Procedure   
A pneumatic slug test is performed by quickly displacing the 
water column within a well casing, monitoring the rate of 
recovery from the displacement, and using the recovery data 
to estimate a K value for the aquifer adjacent to the screened 
interval portion of the test well.  Traditionally, a solid slug was 
introduced or removed from the water column in the well to 
create the displacement, but often could not be 
instantaneously and smoothly introduced into or removed 
from the water column.  A pneumatic slug test achieves similar 
displacement by applying pressurized air or gas into the well 
casing until the water level within the well has stabilized, and 
then releasing the pressurized air or gas to monitor the rate of 
water level recovery.  In addition, research has indicated that 
the pneumatic slug test provides more reliable results (Lewis, 
2013). 
The slug testing equipment included several components to 
consistently and precisely apply or release nitrogen gas to the 
test well casing.  A PVC manifold was constructed and affixed 
to the top of a well casing to be tested as shown in Exhibit 1.  

Exhibit 1.  Pneumatic Slug 
Testing Manifold 
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Exhibit 2.  Pre-test Slug Testing Set-up 
 

The PVC manifold consisted of a rubber gasket containing hose clamps that was used to seal the 
connection between the manifold and the well casing, rubber compression fittings to create an 
air-tight seal around the pressure transducer data cables to during each test, an exhaust port 
consisting of a ball valve to either seal off the manifold to the well casing while nitrogen gas was 
being applied (or to release pressure at the end of a slug test), and a quick-connect adapter and 
airline to connect to a nitrogen gas supply line from the manifold to the nitrogen cylinder.  The 
nitrogen gas supply consisted of a large nitrogen tank, main regulator to control the release of 
nitrogen from the tank, secondary regulators, pressure gauges, and pressure release valves to 
control the pressure of nitrogen applied through a quick connect pressure hose that was 
connected to the PVC manifold as shown in Exhibit 2.             

 
The procedures described in the 
remainder of this section were 
performed before, during, and 
after the application of nitrogen 
during the slug test to collect 
reliable slug test data and to 
provide for safe testing 
procedures.  
At each test well, pressure 
transducers (i.e., In-Situ Inc. 
LevelTroll™ 700H) were 
installed inside the rubber 
compression fittings on the PVC 
manifold.  A “wet” pressure 
transducer was installed and suspended at a depth of approximately 25 to 90 feet below the water 
level in the well to accommodate displacement in water column in the well during the slug test.  
Additionally, a ”dry” pressure transducer was installed and suspended inside the dry well casing 
above the water level in the well near ground surface.  The wet pressure transducer was used to 
record total pressure when nitrogen gas was applied to the well casing, and record recovering 
water level when nitrogen gas was released from the well casing.  The dry pressure transducer 
was used to record nitrogen gas pressure only when nitrogen gas was applied to the well casing, 
and ambient air pressure when nitrogen gas was released from the well casing. Prior to each test, 
the pressure reading on the dry pressure transducer was confirmed to read 0 pounds per square 
inch (psi) to avoid drift due to barometric pressure or changes in temperature during testing.  Both 
transducer cables were vented, and the duration of each test was relatively short (approximately 
15 to 30 minutes of applied pressure), so a barometric pressure transducer at the wellhead (i.e., 
In-Situ Inc. BaroTroll™) was not required to collect data for corrections.   
Prior to each test, the internal clocks in the transducers were synchronized to minimize time stamp 
discrepancies during data analysis, and depth to water readings were manually collected in each 
test well.  The depth readings on the wet pressure transducer were recorded.  A data log was 
programmed on each pressure transducer before the start of the slug tests.  Each test well had 
data loggers collecting pressure, temperature, and depth data on a frequency of every 250 
milliseconds (ms), to assist with capturing oscillations in water levels that may be observed due 
to the higher K values anticipated at certain locations.  The main regulator on the nitrogen tank 
was opened to allow nitrogen gas to be applied to the secondary regulator until a desired pressure 
was achieved. The nitrogen gas pressure in the secondary regulator was set to targeted pressure 
setting of approximately 5 psi for each slug test.  Displacement ranged between approximately 
11 and 17 feet, depending on the pressure applied.  
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To begin each slug test, the exhaust port ball valve at the PVC manifold was closed, then the 
pressure release valve on the secondary regulator was opened to apply nitrogen gas to the test 
well casing.  The dry pressure transducer in the test well was monitored to evaluate if the nitrogen 
gas pressure had stabilized in the well casing, indicating that the water level in the well had 
reached the maximum displacement for the nitrogen gas pressure applied.  On each of the 17 
wells and after approximately 10 minutes of applied pressure, the dry pressure transducer had 
stabilized.  At that time the PVC ball valve on the manifold was opened to release the nitrogen 
gas pressure, then the pressure release valve on the secondary regulator was closed.  The 
pressure transducer data logs that were programmed before the application of nitrogen gas to the 
test well casing continued to record data through the water level recovery period.  Data from the 
wet pressure transducer were then monitored to confirm that the water depth over the transducer 
was increasing and approaching the initial pre-test depth, indicating a recovery from the 
displacement of water in the well.  
The water level in each test well achieved a recovery level within 95% of its static water level 
within a few minutes, however recovery data was still recorded for a minimum of 10 additional 
minutes prior to concluding the test.  This testing procedure was performed two to three times on 
each test well, with nitrogen gas pressures targeting a minimum of 5 psi.  
Analysis and Observations 
After completion of each slug test, data were downloaded from each pressure transducer and 
cataloged in the field on a laptop computer and verified.  The time of pressure application and 
release were located within each wet and dry pressure transducer data set for each slug test.  
The recovery period and water level depth data were isolated from each slug test data set.  To 
determine depth of water above the wet pressure transducer, the dry pressure transducer depth 
was subtracted from the wet pressure transducer depth.  The wet pressure transducer recovery 
depth was subtracted from the wet pressure transducer depth at the start of the test to determine 
the initial displacement (H0) at the beginning of the recovery period, and same calculation was 
performed to determine the effective displacement (H) for each remaining observation in the 
recovery data set.  Plots of the recovery data are presented on Figures 2-1 through 2-17. Well 
construction information and testing details for each well are provided in Table 1. 
The slug test analyses were performed using AQTESOLV software (HydroSOLVE, Inc., 2007).  
Every slug test was analyzed as an unconfined aquifer extending to the bottom of each well, using 
the analysis methodology presented by Springer and Gelhar (1991).1   Test wells LosAngeles3_5 
Norwalk1_2, and PM-4_Mariner2 were also analyzed using analysis methodologies described by 
Bouwer and Rice (1976) and Hvorslev (1951).  Each of these analytical methods use the following 
assumptions: 

• Aquifer has infinite areal extent 
• Aquifer is homogeneous and of uniform thickness 
• Test well is fully or partially penetrating 
• Flow to well is quasi-steady state  
• Volume of water, V, is injected into or discharged from the well instantaneously 

  

 
1 For slug test analysis, the unconfined analysis has been shown to be applicable to confined and leaky 
aquifers. 
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The Springer-Gelhar method for slug test analysis may be used to account for oscillations in 
displacement recovery data, as may be present in wells screened in highly permeable aquifers 
due to inertial forces during the test being greater than frictional forces within the formation (an 
example of curve fitting oscillations is shown in Exhibit 3 below from the second slug test 
performed at Cerritos1_2).  This method requires fitting a curved or oscillating line to the 
displacement recovery data to determine hydraulic conductivity and the effective water column 
length in the test well (Le).  Most of the test wells exhibited oscillations in displacement recovery 
data.  

 
 
The Bouwer-Rice and Hvorslev methods are commonly used for analyzing a dampened response 
to slug tests in both unconfined and confined aquifers.  These methods apply a straight-line fit to 
early displacement recovery data on a semi-logarithmic scale (an example of curve fitting/straight-
line graph is shown below for slug test number 1 performed at Norwalk1_2 in Exhibit 4).  Hydraulic 
conductivity and a corresponding displacement-intercept of the fit line (y0, feet) can be 
determined.  

Strong match 
to initial 
oscillation 

Less Precise 
match to 
second peak of 
oscillation 

Exhibit 3.  Curve Fitting - Oscillation 
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Exhibit 5.  AQTESOLV Well 
Construction Specifications Example 

Exhibit 6.  AQTESOLV Well Casing 
and Screen Saturated Interval 

Specifications Example 

 
 
For all tests, the well radius is set equal to the radius of the borehole within the screen interval for 
each well (Exhibit 5), and the height of the effective water level column is calculated as the depth 
of the top of well screen minus the depth to water at the beginning of the slug test2 (Exhibit 6). 
  

 
2 As defined by AQTESOLV, effective water level is the length of the water column between the 
measured depth to water and the top of the well screen interval. 

y0= 13.47 

K determined by slope of 
straight line fit (steeper 
slope = higher K value) 

Exhibit 4.  Curve Fitting – Straight Line 
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A summary of the slug test analyses results is presented in Table 2, and each AQTESOLV type 
curve fit and associated calculations are shown in Attachment A, Figures A-1 through A-50.  

The estimated K values are within anticipated ranges associated with the general lithology and 
geophysical logs of each screened interval (Land et al., 2002). Similar K values were calculated 
from multiple tests at the same location, highlighting the repeatability of the testing method.  Most 
of the test wells exhibited visible oscillations, which were successfully captured with data logging 
at a 250 ms frequency.  These oscillations generally presented good fits using the Springer-
Gelhar method.  Water levels in LosAngeles3_5, Norwalk1_2, and PM-4_Mariner2 did not exhibit 
visible oscillations.  Type curves generated with the Bouwer-Rice and Hvorslev methods, as well 
as the Springer-Gelhar method, fit well to displacement recovery data from these three wells. 
Reasonably consistent K values were calculated across these three methods at each test well.  

ENCLOSURES 
Tables 
Table 1.  Well Testing and Construction Details 
Table 2.  Summary of Slug Testing Results 

Figures 
Figure 1.  WRD Nested Monitoring Locations (provided by WRD) 
Figures 2-1 through 2-17.  Slug Test Recovery Graphs 

Attachment A.  AQTESOLV Fits and Calculated Results (Figures A-1 through A-50). 



GSI Job No.: 5302 
Issued:  15 December 2021  
Page 7 of 7  
 

 

Select Wells 
Water Replenishment District 7 Technical Memorandum –  

Pneumatic Slug Testing 
 

REFERENCES 
Bouwer, H. and R.C. Rice, 1976. A slug test method for determining hydraulic conductivity of 

unconfined aquifers with completely or partially penetrating wells, Water Resources 
Research, vol. 12, no. 3, pp. 423-428. 

Green, E., and Shapiro, A., 1995, Methods of Conducting Air-Pressurized Slug Tests and 
Computation of Type Curves for Estimating Transmissivity and Storativity 

Hvorslev, M.J., 1951. Time Lag and Soil Permeability in Ground-Water Observations, Bull. No. 
36, Waterways Exper. Sta. Corps of Engrs, U.S. Army, Vicksburg, Mississippi, pp. 1-50. 

HydroSOLVE, Inc, 2007.  AQTESOLV® for Windows® 95/98/Me/NT/2000/XP/Vista, Version 
4.50-Professional.  Developed by Glenn M. Duffield, HydroSOLVE, Inc. 
http://www.aqtesolv.com. 

Land, M., Everett, R.R., and Crawford, S.M., 2002, Geologic, Hydrologic, and Water-Quality Data 
From Multiple-Well Monitoring Sites in the Central and West Coast Basins, Los Angeles 
County, California, 1995 – 2000, U. S. Geol. Surv. Rep. 01-277.  

Leap, D., 1984, A Simple Pneumatic Device and Technique for Performing Rising Water Level 
Slug Tests.  

Lewis, M., 2013, A Comparative Analysis of Two Slug Methods in Puget Lowland Glacio-Fluvial 
Sediments near Coupeville, WA., Masters Project, University of Washington. 

Springer, R.K. and L.W. Gelhar, 1991. Characterization of large-scale aquifer heterogeneity in 
glacial outwash by analysis of slug tests with oscillatory response, Cape Cod, Massachusetts, 
U.S. Geol. Surv. Water Res. Invest. Rep. 91-4034, pp. 36-40. 

 
 



GSI Job No.: 5302 
Issued:  15 December 2021 

Tables 

Table 1: Well Testing and Construction Details 
Table 2: Summary of Slug Testing Results 



GSI Job No. 5302
Issued: 15 December 2021
Page 1 of 1

Carson #1 2 100031 Silverado 9/28/2021 2 64.60 74.09 / 32.09 2 760 740 – 760 695
Cerritos #1 2 100871 Silverado 10/1/2021 3 96.02 32.51 / 14.08 2 1020 1000 – 1020 924
Downey #1 3 100013 Silverado 9/30/2021 2 106.35 46.55 / 20.16 2 600 580 – 600 494
Gardena #2 3 101806 Silverado 9/24/2021 2 71.13 67.40 / 29.19 2 630 610 – 630 559

Hawthorne #1 4 100890 Silverado 9/24/2021 2 87.52 41.00 / 17.74 2 420 400 – 420 333
Huntington Park #1 1 100005 Silverado 9/29/2021 2 211.71 43.03 / 18.64 2 910 890 – 910 698

Inglewood #1 3 100093 Silverado 9/24/2021 2 128.96 23.04 / 9.97 2 450 430 – 450 321
Long Beach #2 3 101742 Silverado 9/28/2021 2 88.55 39.79 / 17.23 2 470 450 – 470 381
Long Beach #6 4 101795 Silverado 10/1/2021 2 137.91 64.56 / 27.96 2 500 480 – 500 362
Los Angeles #3 5 102073 Silverado 9/29/2021 3 155.52 45.27 / 19.61 2 350 330 – 350 195
Montebello #1 4 101773 Silverado 9/30/2021 2 142.74 35.61 / 15.42 2 390 370 – 390 247

Norwalk #1 2 101815 Silverado 9/23/2021 2 123.65 29.10 / 12.60 2 1010 990 – 1010 886
PM-4 Mariner 2 100039 Silverado 9/29/2021 2 101.75 51.87 / 22.46 4 550 500 – 540 448
Rio Hondo #1 4 100067 Silverado 10/1/2021 2 117.91 35.53 / 15.39 2 450 430 – 450 332

Whittier #1 4 101738 Silverado 9/23/2021 2 121.51 29.76 / 12.89 2 470 450 – 470 349
Willowbrook #1 2 100017 Silverado 9/24/2021 2 141.52 44.06 / 19.08 2 520 500 – 520 379
Wilmington #2 3 100077 Silverado 9/28/2021 2 47.99 90.19 / 39.06 2 560 540 – 560 512

Notes

in = inches

Manual DTW    
(ft btoc)Well Name Date Tested No. of Tests 

Performed

Transducer 
Submergence Depth 
and Corresponding 
Pressure (ft / psi)

Well Casing 
Diameter (in)

Total Well Depth 
(ft bgs)

Well Screen 
Interval (ft bgs)

Saturated Thickness 
of the Aquifer (ft)  

bgs = below ground surface
btoc = below top of casing
ft = feet

WRD ID 
NumberZone Aquifer 

Designation

Table 1: Well Testing and Construction Details
Water Replenishment District

Los Angeles, California
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K 3 Le 4 y0 5

(feet per day) (feet) (feet)

1 7.5 Springer-Gelhar 51.6 687.2 --
2 7.0 Springer-Gelhar 58.7 670.1 --

1 7.5 Springer-Gelhar 85.0 929.3 --
2 8.5 Springer-Gelhar 74.0 860.2 --
3 8.5 Springer-Gelhar 77.0 922.0 --

1 7.0 Springer-Gelhar 53.4 483.4 --
2 7.5 Springer-Gelhar 56.0 452.7 --

1 7.1 Springer-Gelhar 32.1 539.8 --
2 7.1 Springer-Gelhar 32.3 521.5 --

1 7.2 Springer-Gelhar 45.7 342.4 --
2 7.0 Springer-Gelhar 54.1 342.4 --

1 7.0 Springer-Gelhar 42.9 656.9 --
2 7.0 Springer-Gelhar 44.9 678.6 --

1 5.8 Springer-Gelhar 58.1 303.4 --
2 6.7 Springer-Gelhar 52.9 323.4 --

1 6.9 Springer-Gelhar 52.6 363.8 --
2 6.2 Springer-Gelhar 61.0 319.6 --

1 8.5 Springer-Gelhar 41.5 320.9 --
2 7.5 Springer-Gelhar 41.5 320.9 --

Springer-Gelhar 23.6 284.7 --
Bouwer-Rice 23.9 -- 15.8

Hvorslev 23.8 -- 15.8
Springer-Gelhar 22.6 284.7 --

Bouwer-Rice 22.0 -- 15.1
Hvorslev 21.9 -- 15.1

Springer-Gelhar 21.7 284.7 --
Bouwer-Rice 23.6 -- 15.8

Hvorslev 23.5 -- 15.8

1 5.0 Springer-Gelhar 48.7 244.1 --
2 7.5 Springer-Gelhar 47.7 244.1 --

Springer-Gelhar 12.1 795.9 --
Bouwer-Rice 13.1 -- 13.5

Hvorslev 11.3 -- 13.5
Springer-Gelhar 11.5 734.1 --

Bouwer-Rice 12.5 -- 19.4
Hvorslev 10.9 -- 19.4

Springer-Gelhar 22.2 585.3 --
Bouwer-Rice 23.1 -- 14.8

Hvorslev 22.3 -- 14.8
Springer-Gelhar 21.9 581.2 --

Bouwer-Rice 23.2 -- 14.5
Hvorslev 22.3 -- 14.5

1 8.3 Springer-Gelhar 59.1 319.7 --
2 8.0 Springer-Gelhar 84.4 319.7 --

1 5.5 Springer-Gelhar 46.2 328.8 --
2 5.2 Springer-Gelhar 45.7 348.4 --

1 6.4 Springer-Gelhar 41.7 485.9 --
2 6.4 Springer-Gelhar 36.3 492.3 --

1 5.5 Springer-Gelhar 47.2 358.7 --
2 5.3 Springer-Gelhar 56.6 370.0 --

Notes
1. Slug test analysis results based on water level displacement recovery data.
2. Analysis performed using AQTESOLV version 4.5 (HydroSOLVE Inc., 2007).
3. K = hydraulic conductivity as estimated with AQTESOLV curve fitting method.
4. Springer-Gelhar (1991) estimates Le, the effective water column length in the test well.
5. Bouwer-Rice (19891976) and Hvorslev (1951) methods estimate y0, the y-intercept of the fit line. 

Wilmington2_3

2 5.8

RioHondo1_4

Whittier1_4

Willowbrook1_2

2 7.3

PM-4_Mariner2

1 6.0

3 6.2

Montebello1_4

Norwalk1_2

1 5.1

LongBeach6_4

LosAnglees3_5

1 7.0

2 6.5

Table 2: Summary of Slug Testing Results
Water Replenishment District

Los Angeles, California

Test Number Outlet Pressure (psi) Solution Method 1, 2

Hawthorne1_4

HuntingtonPark1_1

Inglewood1_3

LongBeach2_3

Carson1_2

Cerritos1_2

Downey1_3

Gardena2_3
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FIGURE 2-1 

SLUG TEST RECOVERY GRAPH 
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Water Replenishment District 
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FIGURE 2-2 

SLUG TEST RECOVERY GRAPH 

Cerritos1_2 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-3 

SLUG TEST RECOVERY GRAPH 

Downey1_3 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-4 

SLUG TEST RECOVERY GRAPH 

Gardena2_3 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-5 

SLUG TEST RECOVERY GRAPH 

Hawthorne1_4 SLUG TESTS 
Water Replenishment District 
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Water Replenishment District 
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FIGURE 2-7 

SLUG TEST RECOVERY GRAPH 

Inglewood1_3 SLUG TESTS 
Water Replenishment District 

Los Angeles, California 



-5
-4
-3
-2
-1
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

0 20 40 60 80 100 120 140 160 180 200

D
is

p
la

ce
m

en
t 

(f
ee

t)

Time (seconds)

Displacement Recovery - LongBeach2_3 Slug Test No. 2

 

5302 

15-Dec-2021

BGM 

JMP 

VR 

FIGURE 2-8 

SLUG TEST RECOVERY GRAPH 

LongBeach2_3 SLUG TESTS 
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FIGURE 2-9 

SLUG TEST RECOVERY GRAPH 
LongBeach6_4 SLUG TESTS 

Water Replenishment District 
Los Angeles, California 
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FIGURE 2-10 

SLUG TEST RECOVERY GRAPH 
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FIGURE 2-11 

SLUG TEST RECOVERY GRAPH 

Montebello1_4 SLUG TESTS 
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FIGURE 2-12 

SLUG TEST RECOVERY GRAPH 

Norwalk1_2 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-13 

SLUG TEST RECOVERY GRAPH 

PM-4_Mariner2 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-14 

SLUG TEST RECOVERY GRAPH 

RioHondo1_4 SLUG TESTS 
Water Replenishment District 

Los Angeles, California 



-5

-3

-1

1

3

5

7

9

11

13

0 20 40 60 80 100 120 140 160 180 200

D
is

p
la

ce
m

en
t 

(f
ee

t)

Time (seconds)

Displacement Recovery - Whittier1_4 Slug Test No. 2

-5

-3

-1

1

3

5

7

9

11

13

0 20 40 60 80 100 120 140 160 180 200

D
is

p
la

ce
m

en
t 

(f
ee

t)

Time (seconds)

Displacement Recovery - Whittier1_4 Slug Test No. 1

 

5302 

15-Dec-2021

BGM 

JMP 

VR 

FIGURE 2-15 

SLUG TEST RECOVERY GRAPH 

Whittier1_4 SLUG TESTS 
Water Replenishment District 

Los Angeles, California 
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FIGURE 2-16 

SLUG TEST RECOVERY GRAPH 

Willowbrook1_2 SLUG TESTS 
Water Replenishment District 
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FIGURE 2-17 

SLUG TEST RECOVERY GRAPH 
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CARSON1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Carson1_2
Test Date:  9/28/21

AQUIFER DATA

Saturated Thickness:  695.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Carson1_2)

Initial Displacement:  17.29 ft Static Water Column Height:  695.4 ft
Total Well Penetration Depth:  695.4 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 51.56 ft/day Le = 687.2 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-1
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CARSON1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Carson1_2
Test Date:  9/28/21

AQUIFER DATA

Saturated Thickness:  695.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Carson1_2)

Initial Displacement:  16.08 ft Static Water Column Height:  695.4 ft
Total Well Penetration Depth:  695.4 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 58.66 ft/day Le = 670.1 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-2
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CERRITOS1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Cerritos1_2
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  924. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Cerritos1_2)

Initial Displacement:  11.43 ft Static Water Column Height:  924. ft
Total Well Penetration Depth:  924. ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 84.96 ft/day Le = 929.3 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-3
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CERRITOS1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Cerritos1_2
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  924. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Cerritos1_2)

Initial Displacement:  14.54 ft Static Water Column Height:  924. ft
Total Well Penetration Depth:  924. ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 73.16 ft/day Le = 860.2 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-4
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CERRITOS1_2 SLUG TEST NO. 3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Cerritos1_2
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  924. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Cerritos1_2)

Initial Displacement:  13.85 ft Static Water Column Height:  924. ft
Total Well Penetration Depth:  924. ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 76.99 ft/day Le = 922. ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-5
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DOWNEY1_3 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Downey1_3
Test Date:  09/30/21

AQUIFER DATA

Saturated Thickness:  493.6 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Downey_1_3)

Initial Displacement:  14.05 ft Static Water Column Height:  493.6 ft
Total Well Penetration Depth:  493.6 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 53.36 ft/day Le = 483.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-6
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DOWNEY1_3 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Downey1_3
Test Date:  09/30/21

AQUIFER DATA

Saturated Thickness:  493.6 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Downey_1_3)

Initial Displacement:  13.79 ft Static Water Column Height:  493.6 ft
Total Well Penetration Depth:  493.6 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 55.96 ft/day Le = 452.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-7
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GARDENA2_3 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Gardena2_3
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  558.9 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Gardena2_3)

Initial Displacement:  16.39 ft Static Water Column Height:  558.9 ft
Total Well Penetration Depth:  558.9 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 32.11 ft/day Le = 539.8 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-8
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GARDENA2_3 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Gardena2_3
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  558.9 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Gardena2_3)

Initial Displacement:  16.31 ft Static Water Column Height:  558.9 ft
Total Well Penetration Depth:  558.9 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 32.31 ft/day Le = 521.5 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-9
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HAWTHORNE1_4 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Hawthorne1_4
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  332.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Hawthorne1_4)

Initial Displacement:  16.5 ft Static Water Column Height:  332.5 ft
Total Well Penetration Depth:  332.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 45.73 ft/day Le = 342.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-10
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HAWTHORNE1_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Hawthorne1_4
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  332.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Hawthorne1_4)

Initial Displacement:  16.2 ft Static Water Column Height:  332.5 ft
Total Well Penetration Depth:  332.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 54.09 ft/day Le = 342.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-11
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HUNTINGTONPARK1_1 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  HuntingtonPark1_1
Test Date:  09/29/21

AQUIFER DATA

Saturated Thickness:  698.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (HuntingtonPark1_1)

Initial Displacement:  16.11 ft Static Water Column Height:  698.3 ft
Total Well Penetration Depth:  698.3 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 43.08 ft/day Le = 678.6 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-12
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HUNTINGTONPARK1_1 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  HuntingtonPark1_1
Test Date:  09/29/21

AQUIFER DATA

Saturated Thickness:  698.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (HuntingtonPark1_1)

Initial Displacement:  16.03 ft Static Water Column Height:  698.3 ft
Total Well Penetration Depth:  698.3 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 44.88 ft/day Le = 678.6 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-13
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INGLEWOOD1_3 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Inglewood1_3
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  321. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Inglewood1_3)

Initial Displacement:  13.43 ft Static Water Column Height:  321. ft
Total Well Penetration Depth:  321. ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 58.07 ft/day Le = 303.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-14



0. 40. 80. 120. 160. 200.
-5.

-0.8

3.4

7.6

11.8

16.

Time (sec)

INGLEWOOD1_3 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Inglewood1_3
Test Date:  09/24/21

AQUIFER DATA

Saturated Thickness:  321. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Inglewood1_3)

Initial Displacement:  14.07 ft Static Water Column Height:  321. ft
Total Well Penetration Depth:  321. ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 52.91 ft/day Le = 323.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-15
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LONGBEACH2_3 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LongBeach2_3
Test Date:  09/28/21

AQUIFER DATA

Saturated Thickness:  381.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LongBeach2_3)

Initial Displacement:  15.9 ft Static Water Column Height:  381.4 ft
Total Well Penetration Depth:  381.4 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 52.56 ft/day Le = 363.8 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-16
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LONGBEACH2_3 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LongBeach2_3
Test Date:  09/28/21

AQUIFER DATA

Saturated Thickness:  381.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LongBeach2_3)

Initial Displacement:  13.96 ft Static Water Column Height:  381.4 ft
Total Well Penetration Depth:  381.4 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 61. ft/day Le = 319.6 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-17
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LONGBEACH6_4 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LongBeach6_4
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  362.1 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LongBeach6_4)

Initial Displacement:  17.38 ft Static Water Column Height:  362.1 ft
Total Well Penetration Depth:  362.1 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 41.5 ft/day Le = 320.9 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-18
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LONGBEACH6_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LongBeach6_4
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  362.1 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LongBeach6_4)

Initial Displacement:  15.68 ft Static Water Column Height:  362.1 ft
Total Well Penetration Depth:  362.1 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 41.5 ft/day Le = 320.9 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-19
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LOSANGELES3_5 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.67 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 23.92 ft/day y0 = 15.83 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-20



0. 40. 80. 120. 160. 200.
1.0E-5

1.0E-4

0.001

0.01

0.1

1.

10.

100.

Time (sec)

LOSANGELES3_5 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.67 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 23.79 ft/day y0 = 15.83 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-21
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LOSANGELES3_5 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.67 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 23.92 ft/day Le = 284.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-18
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LOSANGELES3_5 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.3 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 22.04 ft/day y0 = 15.05 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-23
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LOSANGELES3_5 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.3 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 21.92 ft/day y0 = 15.05 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-24
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LOSANGELES3_5 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.3 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 21.49 ft/day Le = 284.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-25
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LOSANGELES3_5 SLUG TEST NO. 3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.18 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 23.59 ft/day y0 = 15.78 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-26
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LOSANGELES3_5 SLUG TEST NO. 3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.18 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 23.47 ft/day y0 = 15.78 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-27
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LOSANGELES3_5 SLUG TEST NO. 3

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  LosAngeles3_5
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  194.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (LosAngeles3_5)

Initial Displacement:  14.18 ft Static Water Column Height:  194.5 ft
Total Well Penetration Depth:  194.5 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 21.74 ft/day Le = 284.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-28
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MONTEBELLO1_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Montebello1_4
Test Date:  9/30/21

AQUIFER DATA

Saturated Thickness:  247.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Montebello1_4)

Initial Displacement:  11.7 ft Static Water Column Height:  247.3 ft
Total Well Penetration Depth:  247.3 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 49.38 ft/day Le = 244.1 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-29
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MONTEBELLO1_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Montebello1_4
Test Date:  9/30/21

AQUIFER DATA

Saturated Thickness:  247.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Montebello1_4)

Initial Displacement:  14.34 ft Static Water Column Height:  247.3 ft
Total Well Penetration Depth:  247.3 ft Screen Length:  20. ft
Casing Radius:  0.08333 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 47.69 ft/day Le = 244.1 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-30
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NORWALK1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  11.65 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 13.05 ft/day y0 = 13.47 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-31
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NORWALK1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  11.65 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 11.33 ft/day y0 = 13.47 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-32
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NORWALK1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  11.65 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 12.12 ft/day Le = 795.9 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-33
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NORWALK1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  16.8 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 12.54 ft/day y0 = 19.38 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-34
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NORWALK1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  16.8 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 10.88 ft/day y0 = 19.38 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-35



0. 40. 80. 120. 160. 200.
-2.

1.9

5.8

9.7

13.6

17.5

Time (sec)

NORWALK1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Norwalk1_2
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  886.4 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Norwalk1_2)

Initial Displacement:  16.8 ft Static Water Column Height:  886.4 ft
Total Well Penetration Depth:  886.4 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 11.54 ft/day Le = 734.1 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-36
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PM-4_MARINER2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.9 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 23.21 ft/day y0 = 14.8 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-37
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PM-4_MARINER2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.44 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 22.29 ft/day y0 = 14.5 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-38
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PM-4_MARINER2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.44 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 21.85 ft/day Le = 581.2 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-39
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PM-4_MARINER2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.44 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 23.18 ft/day y0 = 14.5 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-40
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PM-4_MARINER2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.44 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 22.29 ft/day y0 = 14.5 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-41
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PM-4_MARINER2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  PM-4_Mariner2
Test Date:  9/29/21

AQUIFER DATA

Saturated Thickness:  448.3 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (PM-4_Mariner2)

Initial Displacement:  13.44 ft Static Water Column Height:  448.3 ft
Total Well Penetration Depth:  448.3 ft Screen Length:  40. ft
Casing Radius:  0.1667 ft Well Radius:  0.75 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 21.85 ft/day Le = 581.2 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-42
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RIOHONDO1_4 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  RioHondo1_4
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  332.1 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (RioHondo1_4)

Initial Displacement:  15.8 ft Static Water Column Height:  332.1 ft
Total Well Penetration Depth:  332.1 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 59.14 ft/day Le = 319.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-43
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RIOHONDO1_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  RioHondo1_4
Test Date:  10/1/21

AQUIFER DATA

Saturated Thickness:  332.1 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (RioHondo1_4)

Initial Displacement:  12.42 ft Static Water Column Height:  332.1 ft
Total Well Penetration Depth:  332.1 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 84.42 ft/day Le = 319.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-44
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WHITTIER1_4 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Whittier1_4
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  348.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Whittier1_4)

Initial Displacement:  12.06 ft Static Water Column Height:  348.5 ft
Total Well Penetration Depth:  348.5 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 45.7 ft/day Le = 348.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-45
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WHITTIER1_4 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Whittier1_4
Test Date:  9/23/21

AQUIFER DATA

Saturated Thickness:  348.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Whittier1_4)

Initial Displacement:  12.06 ft Static Water Column Height:  348.5 ft
Total Well Penetration Depth:  348.5 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 45.7 ft/day Le = 348.4 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-46
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WILLMINGTON2_3 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Willmington2_3
Test Date:  9/28/21

AQUIFER DATA

Saturated Thickness:  512. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Willmington2_3)

Initial Displacement:  12.27 ft Static Water Column Height:  512. ft
Total Well Penetration Depth:  512. ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 41.69 ft/day Le = 485.9 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-47
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WILLMINGTON2_3 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Willmington2_3
Test Date:  9/28/21

AQUIFER DATA

Saturated Thickness:  512. ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Willmington2_3)

Initial Displacement:  12.41 ft Static Water Column Height:  512. ft
Total Well Penetration Depth:  512. ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 36.3 ft/day Le = 492.3 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-48
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WILLOWBROOK1_2 SLUG TEST NO. 1

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Willowbrook1_2
Test Date:  9/24/21

AQUIFER DATA

Saturated Thickness:  378.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Willowbrook1_2)

Initial Displacement:  14.62 ft Static Water Column Height:  378.5 ft
Total Well Penetration Depth:  378.5 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 47.22 ft/day Le = 358.7 ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-49
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WILLOWBROOK1_2 SLUG TEST NO. 2

PROJECT INFORMATION

Company:  GSI
Client:  WRD
Project:  5302-400
Location:  Water Replenishment District
Test Well:  Willowbrook1_2
Test Date:  9/24/21

AQUIFER DATA

Saturated Thickness:  378.5 ft Anisotropy Ratio (Kz/Kr):  0.001

WELL DATA (Willowbrook1_2)

Initial Displacement:  14.59 ft Static Water Column Height:  378.5 ft
Total Well Penetration Depth:  378.5 ft Screen Length:  20. ft
Casing Radius:  0.083 ft Well Radius:  0.5125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Springer-Gelhar

K  = 56.63 ft/day Le = 370. ft

bgmintz
Text Box
AQTESOLV Fits and Calculated Results - Figure A-50
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