
 
100 Oceangate, Suite 950 
Long Beach, CA  90802 
 

 

Technical Report 
 

Response to Investigative Order No. R4-2015-0413 
California Water Code Section 13267 
 
 

 

 

 

 

 

16 February 2016 

 

 

 

 

 

 



 

Warren E&P, Inc. - Technical Report 

2 | P a g e  
 

 

Table of Contents 
Introduction ....................................................................................................................................................... 3 

No Discharges to Land ....................................................................................................................................... 3 

Location of Current and Historic Sumps ............................................................................................................ 4 

Procedure to Close Sumps ................................................................................................................................. 9 

Estimated Total Annual Fluid Discharged to Sumps .......................................................................................... 9 

Physical and Chemical Compositions of Sump Fluids ........................................................................................ 9 

Physical and Chemical Compositions of Solidified Waste in Each Sump ........................................................... 9 

Location of Domestic, Municipal, and Commercial Water Wells Within ½ Mile Radius of Sumps ................. 10 

Historic Water Quality Data for Wells ............................................................................................................. 10 

Current Sampling Result for Water Wells ........................................................................................................ 10 

Monitoring Well Data ...................................................................................................................................... 10 

Conclusion ........................................................................................................................................................ 10 

- Attachment B 
- Figures and Maps 
- Analytical Data 

 

 

 

 

 

 

 

 

 



 

Warren E&P, Inc. - Technical Report 

3 | P a g e  
 

 

Introduction 
The Los Angeles Regional Water Quality Control Board (“Water Board”) directive pursuant to 
California Water Code (CWC) Section 13267 was received by Warren E&P, Inc. (“Warren”) on 
December 21, 2015.  The Investigative Order No. R4-2015-0413 required Warren to provide 
information on the management of the discharges of wastes to land during drilling and completion 
of oil and gas wells and the discharge of fluids associated with oil and gas production and to assess 
the threat to water quality from such discharges.  The Water Board cites authority under CWC 
§13267 (b)(1): 
 
“In conducting an investigation specified in subdivision (a), the regional board may require that 
any person who has discharged, discharges, or is suspected of having discharged or discharging, or 
who proposes to discharge waste within its region, or any citizen or domiciliary, or political agency 
or entity of this state who has discharged, discharges, or is suspected of having discharged or 
discharging, or who proposes to discharge, waste outside of its region that could affect the quality 
of waters within its region shall furnish, under penalty of perjury, technical or monitoring program 
reports which the regional board requires. The burden, including costs, of these reports shall bear a 
reasonable relationship to the need for the report and the benefits to be obtained from the reports. 
In requiring those reports, the regional board shall provide the person with a written explanation 
with regard to the need for the reports, and shall identify the evidence that supports requiring that 
person to provide the reports. 
 
When waste is defined as material for which you no longer have intended purpose, it may be 
stated that Warren’s oil and gas operations in Wilmington and Long Beach, since inception in 
2005, have not included the discharge of waste to land or to water.  All wastes generated during 
the drilling, completion or production of oil and gas wells have been sent to third party waste 
disposal companies using approved waste transportation companies.   

No Discharges to Land 
The Regional Board writes on page -2- of the directive that “A common oil and gas industry 
practice is to discharge well drilling fluids, well completion fluids, and oil production fluids to land, 
typically into sumps or ponds.”     
 
There are no produced fluids that are ‘discharged’ to land, where land is described as an earthen 
excavation or unlined receptacle.  During oil and gas production, the Warren produced fluids from 
oil wells are either sold (crude oil) via pipeline or reinjected (produced water) into DOGGR 
permitted Class II wells in the Underground Injection Control Program (waterflood) that prevents 
subsidence and promotes secondary recovery of crude oil.   
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Warren operates in the South Coast Air Quality Management District (SCAQMD) and is subject to 
the rules and regulations that apply to oil and gas production operations.  SCAQMD Rule 1176 
specifically prohibits the use of open sumps for oil and gas production fluids.   
 

There are no wastes discharged to land.  Wastes are collected into tanks or roll-off bins and are 
hauled by vacuum truck or ‘rocket launcher’ trucks to third party disposal facilities.  

Location of Current and Historic Sumps 
Warren has four active concrete lined sumps, three active concrete and steel lined sumps, five 
inactive empty steel lined sumps, and two historic closed sumps as a result of voluntary clean-up.   
The sumps are described as follows: 
 
Active Concrete Lined Sumps 
 

1) Filter Flush Pit T-850   

The Filter Flush Pit T-850 is a concrete lined rectangular subsurface impoundment with vapor tight 
steel roof connected to vapor recovery system.  The pit received oily produced water (salty brine).    
It is adjacent to and shares one wall with the Clarifier Pit T-1210.  
 

Dimensions:       54’-0” L  x  16’-8” W  x  8’-0” D  
Volume (ft3):     7200 
Location:       625 E. Anaheim Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.780747 /  -118.255411  
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the south. 
 
 

2)  Clarifier Pit T-1210   

The Clarifier Pit T-1210 is a concrete lined rectangular subsurface impoundment with vapor tight 
steel roof connected to vapor recovery system.  The pit received oily produced water (salty brine).  
It is adjacent to and shares one wall with the Filter Flush Pit T-850. 
 

Dimensions:       54’-0” L  x  16’-8” W  x  8’-0” D 
Volume (ft3):     7200 
Location:       625 E. Anaheim Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.780676 /  -118. 255390  
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the south. 
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Active Concrete Lined Sumps (cont’d) 
 

3) Treater Pit T-1110   

The Treater Pit T-1110 is a concrete lined rectangular subsurface impoundment with vapor tight 
steel roof connected to vapor recovery system.  The pit receives crude oil and produced water 
(salty brine).    
 

Dimensions:       44’-0” L  x  9’-10” W  x  7’-0” D 
Volume (ft3):     3029 
Location:       625 E. Anaheim Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.780765 / -118.256532  
Water wells within ½ mile:  Dominguez Gap Barrier Project Injection wells are to the south. 
 

4) Recycle Pit   

The Recycle Pit is a concrete lined rectangular subsurface impoundment with vapor tight steel roof 
connected to vapor recovery system.  The pit receives crude oil and produced water (salty brine).    
 

Dimensions:       30’-0” L  x  30’-0” W  x  10’-0” D 
Volume (ft3):     9000 
Location:       2209 E. I Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.784052 / -118.233898  
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the north.  Pit is 

seaward of the Dominguez Gap Barrier Project. 
 

Active Concrete and Steel Lined Sumps 
 

5) Clarifier Tank Drain Pit   

The Clarifier Tank Drain Pit is a concrete and steel lined cylindrical subsurface impoundment with 
vapor tight steel roof connected to vapor recovery system.  The pit receives crude oil and 
produced water (salty brine).    
 

Dimensions:       2’-0” Diameter  x  8’-0” Depth  
Volume (ft3):     25 
Location:       2209 E. I Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.784289 / -118.233855 
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the north.  Pit is 

seaward of the Dominguez Gap Barrier Project. 
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Active Concrete and Steel Lined Sumps (cont’d) 
 

6) LACT Area Drain Pit   

The LACT Area Drain Pit is a concrete and steel lined cylindrical subsurface impoundment with 
vapor tight steel roof connected to vapor recovery system.  The pit receives crude oil and 
produced water (salty brine).    
 

Dimensions:       2’-0” Diameter  x  8’-0” Depth  
Volume (ft3):     25 
Location:       2209 E. I Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.783940 / -118.233906 
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the north.  Pit is 

seaward of the Dominguez Gap Barrier Project. 
 

7) Free Water Knock Out Area Drain Pit   

The Free Water Knock Out Area Drain Pit is a concrete and steel lined cylindrical subsurface 
impoundment with vapor tight steel roof connected to vapor recovery system.  The pit receives 
crude oil and produced water (salty brine).    
 

Dimensions:       2’-0” Diameter  x  8’-0” Depth  
Volume (ft3):     25 
Location:       2209 E. I Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.783694 / -118.234342 
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the north.  Pit is 

seaward of the Dominguez Gap Barrier Project. 
 
 
Inactive Empty Steel Lined Sumps 
 

8) Satellite 1 Sump 
 
The Satellite 1 sump is a steel cylindrical unit with a welded roof.  The sump is currently empty and 
inactive.  The historic use for the sump was to receive small volumes of oily produced water (salty 
brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system which is also 
inactive.    
 

Dimensions:       4’-0” Diameter  x  7’-0” Depth 
Volume (ft3):     88 
Location:       1108 E. Colon Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.791427 / -118.248649 
Water wells within ½ mile:  None 
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Inactive Empty Steel Lined Sumps (cont’d) 
 

9)  Satellite 2 Sump 
 
The Satellite 2 sump is a steel cylindrical unit with a welded roof.  The sump is currently empty and 
inactive.  The historic use for the sump was to receive small volumes of oily produced water (salty 
brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system which is also 
inactive.    
 

Dimensions:       4’-0” Diameter  x  6’-0” Depth 
Volume (ft3):     75 
Location:       1560 E. L Street in Wilmington, CA  90744 
Lat/Long Coordinates:   33.787130 / -118.243110 
Water wells within ½ mile:  Dominguez Gap Barrier Project Injection wells are to the south. 
 

10)   Satellite 5 Sump 
 
The Satellite 5 sump is a steel cylindrical unit with a welded roof.  The sump is currently empty and 
inactive.  The historic use for the sump was to receive small volumes of oily produced water (salty 
brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system which is also 
inactive.    
 

Dimensions:        4’-0” Diameter  x  6’-0” Depth 
Volume (ft3):      75 
Location:        1950 E. Grant Street in Wilmington, CA  90744 
Lat/Long Coordinates:    33.785662 / -118.237723 
Water wells within ½ mile: Dominguez Gap Barrier Project Injection wells are to the south and 

one active production well (27N6) owned by Tesoro is to the north. 
 

11)    Satellite 6 Sump 
 
The Satellite 6 sump is a steel cylindrical unit with a welded roof.  The sump is currently empty and 
inactive.  The historic use for the sump was to receive small volumes of oily produced water (salty 
brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system which is also 
inactive.    
 

Dimensions:        4’-0” Diameter  x  7’-0” Depth 
Volume (ft3):      88 
Location:        Hobson and Grant in Wilmington, CA  90744 
Lat/Long Coordinates:   33.786095 / -118.225916 
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the west. Sump 

is seaward of Dominguez Gap Barrier Project. 
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Inactive Empty Steel Lined Sumps (cont’d) 
 

12)    Satellite 7 Sump 
 
The Satellite 7 sump is a steel cylindrical unit with a welded roof.  The sump is currently empty and 
inactive.  The historic use for the sump was to receive small volumes of oily produced water (salty 
brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system which is also 
inactive.    
 

Dimensions:        4’-0” Diameter  x  6’-0” Depth 
Volume (ft3):      75 
Location:        1445 Judson Ave.  in Long Beach, CA  90813 
Lat/Long Coordinates:    33.783504 / -118.220838 
Water wells within ½ mile:    None 
 
Voluntarily Closed (with Clean-Up) Historic Steel Sumps 
 

13)   Satellite 3 Sump 
 
The Satellite 3 sump was a steel cylindrical unit with a welded roof.  The sump was removed in 
whole in mid-2014.  The historic use for the sump was to receive small volumes of oily produced 
water (salty brine) and traces of hydraulic oil from the artificial lift hydraulic pumping system 
which has also been removed.    
 

Dimensions:        4’-0” Diameter  x  6’-0” Depth 
Volume (ft3):      75 
Location:        825 N. Mahar Ave. in Wilmington, CA  90744 
Lat/Long Coordinates:    33.781404 / -118.246513 
Water wells within ½ mile:  Dominguez Gap Barrier Project Injection wells are to the east. 
 

14)   Satellite 4 Sump 
 
The Satellite 4 sump was a steel cylindrical unit with a welded roof.  The sump was removed in 
whole on October 28, 2015.  The historic use for the sump was to receive small volumes of oily 
produced water (salty brine) and traces of hydraulic oil from the artificial lift hydraulic pumping 
system which has also been removed.    
 

Dimensions:        4’-0” Diameter  x  6’-0” Depth 
Volume (ft3):       75 
Location:         1831 E. I Street in Wilmington, CA  90744 
Lat/Long Coordinates:     33.782711/ -118.239270 
Water wells within ½ mile:    Dominguez Gap Barrier Project Injection wells are to the north. 

Sump was seaward of Dominguez Gap Barrier Project. 
 
Please refer to Attachment B and Figures 1-10 that follow for additional information. 



 

Warren E&P, Inc. - Technical Report 

9 | P a g e  
 

 Procedure to Close Sumps 
Two of Warren’s sumps have been voluntarily closed with clean-up at Satellite 3 and Satellite 4.  
The sumps were first emptied of their fluids and returned to process at Warren’s North 
Wilmington Unit (NWU) central facility.   The historical inactive metal cylindrical sumps were 
exposed by Warren’s subcontractor using an excavator/backhoe.  The sumps were removed in-
whole and were subsequently disposed of off-site at an appropriate recycling/disposal facility.  
Clean overburden soil was segregated from potentially impacted soil based on South Coast Air 
Quality Management District (SCAQMD) Rule 1166 air monitoring.  TPH-impacted soil was 
removed and disposed of at Waste Management’s Simi Valley Landfill.   Clean third party backfill 
aggregate base was trucked in to fill to grade.      

Estimated Total Annual Fluid Discharged to Sumps 
Please refer to Attachment B. 

Physical and Chemical Compositions of Sump Fluids 
Warren operates a mature oil field that is supported by a waterflood.  The fluids produced from 
Warren’s oil wells have an oil/water ratio of approximately 2% crude oil and 98% produced water 
(salty brine).   The majority of the liquids routed to the four active concrete lined sumps and three 
active concrete and steel lined sumps at Warren’s two central facilities are the same constituents 
as the fluids produced from the oil wells.  The sumps serve as a low point drain to receive liquids 
from sample boxes on tanks or vessels, Lease Acquisition Custody Transfer (LACT) unit drain boxes 
at the oil sales point, water drained from vapor recovery compressors and piping.  During the rainy 
season, the sumps may receive water collected from well cellars after a rain.    
 
A geochemical water analysis for Warren Produced Water is enclosed with this report that may be 
used to represent the majority of fluids discharged into active concrete lined sumps and 
concrete/steel lined sumps.  An MSDS for Warren’s crude oil as well as an analysis of the crude oil 
vapor pressure by the Lawrence Berkley HOST Method is also enclosed.   
 
The inactive steel lined sumps at the satellite facilities were primarily associated with an artificial 
lift hydraulic pump system which was used to bring crude oil to surface.  That hydraulic lift system 
was subsequently replaced with an electrical lift system.  The inactive empty steel sumps used to 
receive small amounts of excess hydraulic motor oil that was then recycled back to the artificial lift 
pumps for reuse.  Additionally, these sumps received small volumes of produced water (salty 
brine) and crude oil.  All inactive steel lined sumps are currently empty. 

Physical and Chemical Compositions of Solidified Waste in Each Sump 
Warren did not dispose of any solidified waste into the sumps. 
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Location of Domestic, Municipal, and Commercial Water Wells Within ½ 
Mile Radius of Sumps 
Warren has performed an investigation of the wells reported in the Water Replenishment District 
Well Finder program and determined there are no domestic, municipal, or commercial water wells 
within ½ mile radius of the sumps.  There are three active concrete lined pits located at the WTU 
(Wilmington Townlot Unit) central facility that are within a ½ mile north of the Dominguez Gap 
Barrier Project (DGBP) injection wells.  Two inactive sumps (Satellite 2 & Satellite 5) are also within 
a ½ mile north of the DGBP injection wells.  One voluntarily closed sump (Satellite 3) is within a ½ 
mile north of the DGBP injection wells.   There is one active concrete lined sump and three active 
concrete and steel lined sumps at the NWU central facility that are within a ½ mile seaward of the 
DGBP injection wells.   There is one voluntarily closed sump (Satellite 4) and one inactive sump 
(Satellite 6) that are both within a ½ mile seaward of the DGB injection wells. There is one active 
production well (27N6 owned by Tesoro) within a ½ mile north of the inactive Satellite 5 sump.  
See Figure 1. 

Historic Water Quality Data for Wells 
Water quality data was unavailable for Tesoro industrial well #10, also identified as 27N6 in the 
Water Replenishment District’s well finder.   See Figure 11. 

Current Sampling Result for Water Wells 
Water quality data was unavailable for Tesoro industrial well #10, also identified as 27N6 in the 
Water Replenishment District’s well finder.   See Figure 11. 

Monitoring Well Data 
There were no monitoring wells in the vicinity of the current or historic sumps. 

Conclusion 
The following conclusions were determined based on the data collected during this investigation: 
 

• Warren E&P, Inc. has never practiced the discharge oil and gas production fluids or waste 
to land.    

• Warren has four active concrete lined sumps, three active concrete and steel lined sumps, 
five inactive empty steel lined sumps and two historic voluntarily closed with clean-up steel 
lined sumps.   

• One inactive empty steel sump is within ½ mile of an active production well.  Water quality 
data for the Tesoro industrial production well (27N6) was unavailable (Figure 11). 

• Dominguez Gap Barrier Project Injection Wells are within a ½ mile of twelve of the 
fourteen sumps (Figure 1).  Six of those twelve sumps are seaward of the Dominguez Gap 
Barrier Project Injection Wells.  
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Attachment B 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



A. B. C. D. F. G. H. I. J. K. L. M. N. O.

(LxWxD) 
Sump

Latitude Longitude Volume in ft.3

Warren E&P, Inc. Wilmington Townlot Unit Los Angeles
Filter Flush Pit: T-850 

Concrete lined pit with vapor tight steel 
roof

33.780747 -118.255411 7,200 UNK > 10 < 10
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. Wilmington Townlot Unit Los Angeles
Clarifier Pit: T-1210

Concrete lined pit with vapor tight steel 
roof 

33.780676 -118.255390 7,200 UNK > 10 < 10
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. Wilmington Townlot Unit Los Angeles
Treater Pit: T-1110 

Concrete lined pit with vapor tight steel 
roof

33.780765 -118.256532 3,029 UNK > 10 6,200
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Recycle Pit 

Concrete lined pit with vapor tight steel 
roof

33.784052 -118.233898 9,000 UNK > 10 21,669
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Clarifier Tank Drain Pit 

Concrete & steel lined pit with vapor tight 
steel roof

33.784289 -118.233855 25 2010 6 150
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
LACT Area Drain Pit 

Concrete & steel lined pit with vapor tight 
steel roof

33.783940 -118.233906 25 2012 4 50
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Free Water Knock Out Area Drain Pit 

Concrete & steel lined pit with vapor tight 
steel roof

33.783694 -118.234342 25 2012 4 75
Crude oil & produced 

water
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 1 Sump 

Metal with welded roof
Currently empty & inactive

33.791427 -118.248649 88 UNK UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 2 Sump

Metal with welded roof
Currently empty & inactive

33.787130 -118.243110 75 UNK UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 3 Sump 

Metal with welded roof
(Historical - voluntarily closed & removed)

33.781404 -118.246513 75

Mid 2014 
(excavation date 

for voluntary 
removal)

UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
Yes Mid 2014

On site soil and 
trucked in 

aggregate base
No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 4 Sump 

Metal with welded roof
(Historical - voluntarily closed & removed)

33.782711 -118.239270 75

10/28/2015
(excavation date 

for voluntary 
removal)

UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
Yes 12/10/2015

On site soil and 
trucked in 

aggregate base
No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 5 Sump

Metal with welded roof
Currently empty & inactive

33.785662 -118.237723 75 UNK UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 6 Sump 

Metal with welded roof
Currently empty & inactive

33.786095 -118.225916 88 UNK UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
No n/a n/a No n/a

Warren E&P, Inc. North Wilmington Unit Los Angeles
Satellite 7 Sump 

Metal with welded roof
Currently empty & inactive

33.783504 -118.220838 75 UNK UNK UNK
Crude oil, produced 
water & hydraulic 

motor oil
No n/a n/a No n/a

E.

Sump Location Total Annual 
Amount of Fluid 

Discharged in bbls.

Was Sump filled 
with Soil or 

Other Material? 
(Yes/No)

When was the 
Sump Filled?

Composition of 
Fluid(s)

What material 
was used to fill 

the Sump?

Was there 
solidified 
waste? 

(Yes/No)

If Yes, what was 
the composition 
of those solids?

Owner and/or 
Operator

Field Name County Sump Name/Description
When was the 

sump first 
excavated?

How many 
years was the 
sump active
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Warren E&P Date Received: August 19, 2015
100 Ocean Gate, Ste. 950 Date Sampled: August 19, 2015
Long Beach, CA 90802 Date Reported: August 25, 2015

Attention: Gonzolo Bucio Lab ID: 150973
CC: File ID: 08-19-15 WTU Produced Water Geochem

DHS 2052
Location: WTU Produced Water LACSD 10220

Matrix: Water Temp: Deg F.
Geochemical Analysis

pH (Lab): 6.91
Total Hardness (as CaCO3): 2,254 mg/l
Calcium (as CaCO3): 1,117 mg/l
Magnesium (as CaCO3): 1,137 mg/l
Total Alkalinity (as CaCO3): 553 mg/l
Chloride: 15,680 mg/l
Sulfate: 0 mg/l
Boron: 28.5 mg/l
Conductivity (mmhos/cm @ 25 C): 42.9
Resistivity (ohm meter @ 25 C): 0.233
Specific Gravity @ 60 F: 1.0079
Silicon (AA): 21.6 mg/l
Silica (SiO2) by Calc. 46.2 mg/l
Barium (AA): 43.32 mg/l
Iron (AA): 4.67 mg/l

RADICALS - ANIONS
(meq/L) (mg/L)

Bicarbonate HCO3 11.06 675
Sulfate SO4 0.00 0
Chloride Cl 442.31 15680
Borate B4O7 1.32 102

TOTAL 454.69 16,457

CATIONS
(meq/L) (mg/L)

Calcium Ca 22.34 447
Magnesium Mg 22.74 277
Barium Ba 0.63 43
Silicon Si 0.77 21.6
Sodium Na.K 408.21 9385

TOTAL 454.69 10,173

Total Dissolved Solids (by calculation): 26,630

3302 Industry Dr., Signal Hill, CA 90755

Tel: 562-426-0199 Fax: 562-426-5664


www.strata-analysts.com

http://www.strata-analysts.com


Warren E&P Date Received: August 19, 2015
100 Ocean Gate, Ste. 950 Date Sampled: August 19, 2015
Long Beach, CA 90802 Date Reported: August 25, 2015

Attention: Gonzolo Bucio Lab ID: 150973
CC: File ID: 08-19-15 NWU Produced Water Geochem

DHS 2052
Location: NWU Produced Water LACSD 10220

Matrix: Water Temp: Deg F.
Geochemical Analysis

pH (Lab): 7.30
Total Hardness (as CaCO3): 2,077 mg/l
Calcium (as CaCO3): 1,100 mg/l
Magnesium (as CaCO3): 977 mg/l
Total Alkalinity (as CaCO3): 720 mg/l
Chloride: 14,440 mg/l
Sulfate: 0 mg/l
Boron: 33.9 mg/l
Conductivity (mmhos/cm @ 25 C): 39.6
Resistivity (ohm meter @ 25 C): 0.253
Specific Gravity @ 60 F: 1.0054
Silicon (AA): 21.6 mg/l
Silica (SiO2) by Calc. 46.2 mg/l
Barium (AA): 32.61 mg/l
Iron (AA): 0.31 mg/l

RADICALS - ANIONS
(meq/L) (mg/L)

Bicarbonate HCO3 14.40 878
Sulfate SO4 0.00 0
Chloride Cl 407.33 14440
Borate B4O7 1.57 121

TOTAL 423.30 15,440

CATIONS
(meq/L) (mg/L)

Calcium Ca 22.00 440
Magnesium Mg 19.54 238
Barium Ba 0.48 33
Silicon Si 0.77 21.6
Sodium Na.K 380.52 8748

TOTAL 423.30 9,480

Total Dissolved Solids (by calculation): 24,920

3302 Industry Dr., Signal Hill, CA 90755

Tel: 562-426-0199 Fax: 562-426-5664


www.strata-analysts.com

http://www.strata-analysts.com


 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 20-Jan-16 18:00 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1600348

02 February 2016

Project Manager

Marissa L. Censullo

Blake Fletcher

3302 Industry Drive
Signal Hill, CA 90755

RE: Strata Analytical

STRATA Analytical

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

STRATA Analytical
3302 Industry Drive Warren Host

Blake Fletcher

Strata Analytical

02-Feb-16 13:15Signal Hill CA, 90755

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

NWU T-100 1600348-01 12-Jan-16 12:20 20-Jan-16 18:00Oil

WTU T-420 1600348-02 12-Jan-16 11:42 20-Jan-16 18:00Oil

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

STRATA Analytical
3302 Industry Drive Warren Host

Blake Fletcher

Strata Analytical

02-Feb-16 13:15Signal Hill CA, 90755

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

NWU T-100
1600348-01 (Oil)

Oilfield Environmental and Compliance

Vapor Pressure
LBNL HOST0.154 @ 135°F B6B0025 29-Jan-16 29-Jan-16psi 1HOST Vapor Pressure 0.005

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

WTU T-420
1600348-02 (Oil)

Oilfield Environmental and Compliance

Vapor Pressure
LBNL HOST0.074 @ 127°F B6B0025 29-Jan-16 29-Jan-16psi 1HOST Vapor Pressure 0.005

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

STRATA Analytical
3302 Industry Drive Warren Host

Blake Fletcher

Strata Analytical

02-Feb-16 13:15Signal Hill CA, 90755

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 4 of 5

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

STRATA Analytical
3302 Industry Drive Warren Host

Blake Fletcher

Strata Analytical

02-Feb-16 13:15Signal Hill CA, 90755

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

HOSTa 0.154 @ 135°F

HOST 0.074 @ 127°F

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 5 of 5

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com
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