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Site history
• 1955 – 1999: Rockwell International's North 

American Aviation, Autonetics & Space 
Division aerospace manufacturing

• 1999 – 2001: Automobile service, roofing, 
plastic molding, & manufacturing

• 2001: Purchased by Boeing

• 2003: Demolished structures & began soil 
remediation

• 2005: Boeing continued remedial activities, 
sold site for beneficial redevelopment
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Hydrogeologic setting

3 SOURCE: Hargis + Associates, Inc. 2012; ILLUSTRATIVE DRAFT FOR DISCUSSION PURPOSES
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Remediation
• Voluntary cleanup with Los Angeles RWQCB 

• Soil closure in 2008

• Groundwater extraction & treatment system 
started in February 2012

• Hydraulic containment of VOCs at 
downgradient property boundary at 65 gpm
– 60 gpm: A-Sand extraction well (EW)
– 2.5 gpm: two BFA EWs

• Activated carbon filtration & injection to     
A-Sand via 5 upgradient injection wells (IWs)
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The problem
Diminished injection performance within 2 years of startup and   
significant downtime to manage injection well fouling

• 3 original IWs offline (1 broken, 2 fouled with precipitate)

• 2 newer IWs showing similar signs of precipitate fouling

• 1 IW receiving 80% of discharge – no contingency; high risk of failure

• VOC concentrations varied in downgradient A-Sand monitoring wells due 
to system downtime
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The problem (continued)
• Limited understanding of hydraulic property variations in A-Sand made it 

difficult to evaluate well capture zones

• EW bio-fouling complicated evaluation.

• Discharge to storm drain evaluated, not considered option due to other 
effluent limitations (chloride, sulfate).

• $1M connection fee to divert discharge to sanitary sewer made taking a 
holistic approach to optimizing of entire system worthwhile, from 
extraction to injection, to continue original and more sustainable 
(recharge) remedy.
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Evaluate variations in A-Sand characteristics and VOCs to support understanding & 
optimization of capture zones
• Environmental Sequence Stratigraphy (ESS): understand depositional characteristics and correlate laterally

• Extraction well EW0101 evaluation:

– Video survey

– Vertical flow log & depth-integrated groundwater samples at 30 & 60 gpm

– Well rehabilitation & redevelopment

• Review historical pumping test data to estimate range of A-sand transmissivity & hydraulic conductivity (Kh)

• Groundwater modeling to obtain best fit for K values in UAS & LAS based on flow survey data & 
groundwater elevation contours during pumping from UAS & LAS.

• UAS pumping tests at 40 & 60 gpm in EW0101, to confirm best fit K value for UAS.                                                           
(10 days each with hourly data recording using pressure transducers).
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• BFA = Holocene Dominquez unit 
• Channel-fill and flood plain deposits 
• Formed due to climatic changes at end of 

last glacial period
• Complex sand/silt deposits with low 

permeability

• A-Sand = Pleistocene Mesa unit
• Shallow water marine to marginal marine as 

well as non-marine fluvial and alluvial fan 
deposits

• Formed due to shoreline progradation
• Homogeneous sand units with variable 

transmissivity:
• Upper A-Sand – on-Site 
• Middle A-Sand – primary pathway for off-

Site plume
• Lower A-Sand – shallow marine with shell 

marker beds

Environmental Sequence Stratigraphy (ESS)



EW0101 LAS 
dominated by 

Sand with 
Shells (pink)
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Environmental sequence stratigraphy (ESS)



Upper A-Sand
One side of screen bio-fouled

Lower A-Sand
Screen mostly clean & open

140.8 ft btoc

176.2 ft btoc

Bio-growth on EW0101 pump

EW0101 video log, flow survey, & redevelopment -
February 2017
• UAS is aerobic – significantly affected by      

bio-chemical fouling; redevelopment 
increased discharge by 13%

• LAS is anaerobic – bio-chemical fouling not 
observed, redevelopment did not change 
discharge

• Following rehabilitation, UAS accounts for 
89% & LAS 11% of total well discharge.  

• Specific capacity increased from 
1 gpm/ft to 2 gpm/ft and water level 
sustained above top of UAS screen



Blank
Casing
154-164 ft

Upper Screen
116-154 ft (36 ft)
89% Discharge

Lower Screen
164-200 ft (36 ft)
11% Discharge

EW0101 flow log at 60 gpm

All Depths in Feet Below Ground Surface

EW0101 vertical evaluation – Depth integrated sampling 

Depth-integrated
sample intervals

Large pump set in 
between screens, 
pumping @ 60 gpm

Sampling pump

Not to scale



LAS
VC only detected in groundwater from 

LAS (Max = 1.7 μg/L).
Other VOCs < MCLs in lower screen.

Anaerobic groundwater in LAS.

UAS
TCE concentrations > MCL 

(Max = 49 μg/L). 
Concentrations decrease with depth.

Aerobic groundwater in shallow UAS, 
increasingly anaerobic with depth.

Total well discharge
Except for vinyl chloride (VC), VOC 

concentrations in total well discharge 
exceed concentrations from all depth-

integrated samples.  
Maximum VOCs in total discharge: 

TCE = 70 μg/L
cis-1,2-DCE = 9.4 μg/L

1,1-DCE = 1.6 μg/L
VC = 0.72 μg/L

Extraction Pump Intake

Upper Screen

Lower Screen

Log Scale: 0.1 = Analytes Not Detected

Depth-integrated samples 
April 2017

Blank
Casing
154-164 ft

Upper Screen
116-154 ft (36 ft)
89% Discharge

Lower Screen
164-200 ft (36 ft)
11% Discharge

EW0101 flow log at 60 gpm

All Depths in Feet Below Ground Surface

Indicates K of Upper A-Sand = 
8x K of Lower A-Sand 

EW0101 vertical evaluation – Depth integrated sampling 



Historical pumping test data 
& modeling
• Modeling used to estimate best-fit for hydraulic 

conductivity (Kh)

• Estimated historical Kh values for UAS range from 6.6 to 160 
ft/day. Data not available for LAS.

• Best fit to observed groundwater elevation contours indicated 
Kh ~140 ft/day for UAS & 
17.5 ft/day for LAS

LAS: K=20 ft/d 
EW0101 - 60 gpm
IW0104 - 50 gpm  
IW0105 - 15 gpm

UAS: K=160 ft/d 
EW0101 - 60 gpm
IW0104 - 50 gpm  
IW0105 - 15 gpm



Extraction optimization summary
• Findings

– Sequence stratigraphy, flow logging, depth-integrated 
sampling & modeling revealed vertical variation in K & VOC 
concentrations

• Optimization opportunity 
– Most VOC mass in UAS; pumping from LAS induces 

drawdown & downward vertical gradient; pumping from 
LAS has little benefit
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Extraction optimization summary (continued)
• Extraction optimization

– Packer installed in EW0101 to isolate UAS from LAS
– Pumping tests in UAS at 40 & 60 gpm for 10 days each

• 40 gpm: best fit mean Kh of 130 ft/day

• 60 gpm: best fit mean Kh of 126 ft/day 

– 40 gpm from UAS provides similar CZ as 60 gpm for 
combined UAS/LAS, saving 20 gpm extraction & treatment
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Extraction optimization verification
• As expected, 60 gpm capture zone (CZ) larger than 40 gpm CZ in UAS, however….

• UAS 40 gpm CZ similar in size to 60 gpm UAS/LAS combined CZ at 60 gpm (not shown) 

Q  = Flow rate
Kh = Horizontal hydraulic 

conductivity
i = Gradient
h = Aquifer thickness

Injection balanced 
across 4 IWs during 
pumping test

UAS Only – 40 gpm
Q = 40 gpm
Kh= 130 ft/d
i = 0.003

h = 40 ft

Q = 60 gpm
Kh= 130 ft/d
i = 0.003

h = 40 ft

UAS Only – 60 gpm



Extraction monitoring
• Downgradient COC concentrations decreasing in Upper A-Sand

• On-Site COC concentrations decreasing in Lower A-Sand after extraction isolation to UAS
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Approach to optimize injection
Is injection a viable discharge method?  Our approach included the following…

• Review previous investigations of injection well fouling
• Collect samples of precipitate from injection wells

• Research and test additional well rehabilitation methods
• Collect water samples at influent, midpoint, & effluent of treatment system

• Install effluent particulate filter

• Test effect of aeration to encourage precipitation within treatment system surge tank
• Evaluate additional oxide mitigation measures

• Conduct cost-benefit analysis of long-term well rehabilitation & replacement versus 
one-time cost of sewer connection ($1M)



Injection well fouling
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• Sediment samples collected from IW0104 contained 29% (dry weight) manganese. Additional 
sampling confirmed presence of manganese & iron oxides

• Based on these results, effluent particulate filter unit installed on treatment system & further 
evaluation of manganese performed to identify locations of potential manganese precipitation in 
treatment system

Black sediment in IW0105 Suspended Solids in IW0103 
(2013 video)

Scaling on IW0105 Infrastructure 
Blackish-Red / Brittle



Rehabilitation methods
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• Acid treatment with NuWell 120 & 310 for 36 hours – acid removed prior to next step
• Backflush >4,500 gallons at 70+ gpm – removes particles from within screen openings
• Sonar jetting – high-pressure pulse to break up oxide scale
• Water jetting
• Mechanical development – removes heavy particles & brushes screen
• Video survey before/after for confirmation of condition

Sonar
jetting

method

IW0102 water before & after back-
flushing

Before & after rehabilitation photos of IW0102



Performance results / Specific injection rate (Si)
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Specific injection over time (2017 – 2019)

IW0102 ○ ○ ○ 8 Months
(3500)

14 Months
(4700)

2+ Months*
(6900)

IW0103 ○ 12 Months
(4700) ○ 5 Months

(2600) ○ 2+ Months*
(6600)

IW0104 3 Months
(4700) ○ < 1 Month

(4500)
8 Months

(5200)
12 Months

(4200) ○
IW0105 6 Months

(4000) ○ 1 Month
(5000)

9 Months
(5900)

6 Months
(4000) ○

Acid with 
Water Jetting 

with 
Backflushing

Water Jetting 
with 

Backflushing

Backflushing 
Only

Sonar with 
Backflushing

Acid with 
Backflushing

Acid & Sonar 
with 

Backflushing

≤  6 months  6 to 11 months ≥ 12 Months

○ Method has not been tried on well

* = Peformance evaluation in progress
(3500) = Volume in gallons of water purged during backflushing


Graphs
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Monthly & Cumulative Percent Operation
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Data

		Period End				1,1-DCE		cis-1,2-DCE		TCE		Vinyl Chloride		Cumulative Mass Removed

		2/29/12		February 2012		0.003		0.064		0.474		0.009		0.550

		3/31/12		March 2012		0.014		0.183		2.750		0.028		3.525

		4/30/12		April 2012		0.019		0.227		3.677		0.032		7.481

		5/31/12		May 2012		0.000		0.000		0.000		0.000		7.481

		6/30/12		June 2012		0.020		0.324		3.674		0.026		11.524

		7/31/12		July 2012		0.021		0.298		3.694		0.023		15.561

		8/31/12		August 2012		0.017		0.204		2.253		0.005		18.040

		9/30/12		September 2012		0.025		0.305		3.396		0.017		21.783

		10/31/12		October 2012		0.013		0.151		1.622		0.015		23.583

		11/30/12		November 2012		0.006		0.024		3.421		0.000		27.034

		12/31/12		December 2012		0.027		0.234		2.924		0.027		30.247

		1/31/13		January 2013		0.011		0.141		1.414		0.020		31.833

		2/28/13		February 2013		0.013		0.173		1.726		0.016		33.761

		3/31/13		March 2013		0.014		0.149		2.081		0.008		36.012

		4/30/13		April 2013		0.007		0.081		1.011		0.009		37.121

		5/31/13		May 2013		0.009		0.108		1.353		0.012		38.604

		6/30/13		June 2013		0.012		0.143		1.792		0.016		40.568

		7/31/13		July 2013		0.014		0.157		1.962		0.018		42.718

		8/31/13		August 2013		0.010		0.119		1.492		0.014		44.353

		9/30/13		September 2013		0.010		0.076		1.253		0.008		45.701

		10/31/13		October 2013		0.005		0.034		0.551		0.004		46.294

		11/30/13		November 2013		0.015		0.109		1.790		0.012		48.220

		12/31/13		December 2013		0.008		0.060		0.985		0.007		49.280

		1/31/14		January 2014		0.016		0.120		1.965		0.013		51.394

		2/28/14		February 2014		0.015		0.108		1.769		0.012		53.298

		3/31/14		March 2014		0.013		0.081		1.058		0.013		55.202

		4/30/14		April 2014		0.016		0.095		1.249		0.015		54.673

		5/31/14		May 2014		0.016		0.096		1.252		0.015		56.051

		6/30/14		June 2014		0.014		0.086		1.119		0.014		57.284

		7/31/14		July 2014		0.014		0.083		1.088		0.013		58.482

		8/31/14		August 2014		0.015		0.089		1.167		0.014		59.767

		9/30/14		September 2014		0.000		0.069		0.547		0.000		60.383

		10/31/14		October 2014		0.000		0.059		0.469		0.000		60.912

		11/30/14		November 2014		0.000		0.060		0.472		0.000		61.443

		12/31/14		December 2014		0.000		0.020		0.161		0.000		61.625

		1/31/15		January 2015		0.000		0.039		0.311		0.000		61.976

		2/28/15		February 2015		0.000		0.038		0.304		0.000		62.318

		3/31/15		March 2015		0.013		0.080		0.795		0.012		63.218

		4/30/15		April 2015		0.014		0.085		0.848		0.013		64.179

		5/31/15		May 2015		0.012		0.069		0.695		0.011		64.966

		6/30/15		June 2015		0.011		0.066		0.659		0.010		65.712

		7/31/15		July 2015		0.013		0.078		0.776		0.012		66.591

		8/31/15		August 2015		0.012		0.072		0.715		0.011		67.401

		9/30/15		September 2015		0.019		0.112		1.082		0.013		68.627

		10/31/15		October 2015		0.015		0.095		0.916		0.011		69.665

		11/30/15		November 2015		0.016		0.093		0.896		0.011		70.680

		12/31/15		December 2015		0.018		0.110		1.061		0.013		71.882

		1/31/16		January 2016		0.017		0.099		0.953		0.012		72.962

		2/29/16		February 2016		0.020		0.119		1.145		0.014		74.259

		3/31/16		March 2016		0.069		0.265		2.638		0.038		77.270

		4/30/16		April 2016		0.065		0.209		2.114		0.033		79.690

		5/31/16		May 2016		0.070		0.223		2.262		0.035		82.281

		6/30/16		June 2016		0.044		0.139		1.374		0.022		83.859

		7/31/16		July 2016		0.074		0.236		2.393		0.037		86.600

		8/31/16		August 2016		0.050		0.160		1.615		0.025		88.449

		9/30/16		September 2016		0.029		0.048		0.699		0.006		89.231

		10/31/16		October 2016		0.068		0.109		1.578		0.013		90.998

		11/30/16		November 2016		0.061		0.101		1.461		0.012		92.632

		12/31/16		December 2016		0.055		0.090		1.314		0.011		94.101

		1/31/17		January 2017		0.056		0.094		1.359		0.011		95.621

		2/28/17		February 2017		0.043		0.071		1.344		0.019		97.098

		3/31/17		March 2017		0.053		0.140		1.309		0.034		98.635

		4/30/17		April 2017		0.048		0.130		1.309		0.048		100.170

		5/31/17		May 2017		0.047		0.128		1.309		0.047		101.701

		6/30/17		June 2017		0.047		0.127		1.310		0.047		103.232

		7/31/17		July 2017		0.047		0.128		1.296		0.047		104.750

		8/1/17		August 2017		0.047		0.128		1.273		0.048		106.245

		9/30/17		September 2017		0.039		0.107		1.307		0.012		107.709

		10/31/17		October 2017		0.057		0.155		1.898		0.017		109.835

		11/30/17		November 2017		0.092		0.115		1.339		0.012		110.222

		12/31/17		December 2017		0.076		0.095		1.102		0.010		111.504

		1/31/18		January 2018		0.068		0.085		0.990		0.009		112.657

		2/28/18		February 2018		0.061		0.077		0.892		0.008		113.695

		3/31/18		March 2018		0.053		0.082		0.909		0.006		114.745

		4/30/18		April 2018		0.056		0.094		1.028		0.006		115.928		Note that March was reported as J flag value

		5/31/18		May 2018		0.054		0.091		0.994		0.005		117.072

		6/30/18		June 2018		0.052		0.087		0.950		0.005		118.166

		7/31/18		July 2018		0.057		0.095		1.046		0.006		119.370

		8/31/18		August 2018		0.057		0.096		1.056		0.006		120.586

		9/30/18		September 2018		0.028		0.046		0.508		0.003		121.171





T11-Operational Time

				TABLE 11 - OPERATIONAL TIME



				SITE NAME:		The Boeing Company, Former Compton Site

				SYSTEM:		On-Site Groundwater Extraction & Treatment (GET)

				LOCATION:		157 and 200 East Stanley Street, Compton, CA 



				Month		Hours of Operation in Period		Available Hours in Period		Operating Rate for the Period		Operating Goal		Cumulative Operating Hours		Cumulative Potential Operating Hours		Cumulative Operating Rate		Comments

				2/27/12		139.9		696		20.1%		90.0%		139.9		696		20.1%		Start-up testing

				3/31/12		478.1		744		64.3%		90.0%		618.1		1440		42.9%

				4/30/12		547.0		720		76.0%		90.0%		1,165.1		2,160		53.9%

				5/31/12		0.0		744		0.0%		90.0%		1,165.1		2,904		40.1%		System was down for the month of May due to trenchline failure

				6/30/12		706.4		720		98.1%		90.0%		1,871.5		3,624		51.6%

				7/31/12		737.2		744		99.1%		90.0%		2,608.7		4,368		59.7%

				8/31/12		541.1		744		72.7%		90.0%		3,149.8		5,112		61.6%

				9/30/12		653.7		720		90.8%		90.0%		3,803.4		5,832		65.2%

				10/31/12		404.7		744		54.4%		90.0%		4,208.2		6,576		64.0%

				11/30/12		720.0		720		100.0%		90.0%		4,928.2		7,296		67.5%

				12/31/12		716.3		744		96.3%		90.0%		5,644.5		8,040		70.2%

				1/31/13		649.8		744		87.3%		90.0%		6,294.2		8,784		71.7%		During the period of 1/6/13 - 1/10/13: Email notifications were not sent out to personnel in the event of a system shutdown.

				2/28/13		629.3		672		93.6%		90.0%		6,923.5		9,456		73.2%

				3/31/13		727.7		744		97.8%		90.0%		7,651.2		10,200		75.0%

				4/30/13		686.3		720		95.3%		90.0%		8,337.6		10,920		76.4%

				5/31/13		711.0		744		95.6%		90.0%		9,048.6		11,664		77.6%

				6/30/13		691.2		720		96.0%		90.0%		9,739.7		12,384		78.6%

				7/31/13		723.9		744		97.3%		90.0%		10,463.7		13,128		79.7%

				8/31/13		607.9		744		81.7%		90.0%		11,071.6		13,872		79.8%

				9/30/13		571.5		720		79.4%		90.0%		11,643.1		14,592		79.8%		Email notifications were not being sent out to personnel in the event of a system shutdown.

				10/31/13		707.4		744		95.1%		90.0%		12,350.5		15,336		80.5%

				11/30/13		453.8		720		63.0%		90.0%		12,804.3		16,056		79.7%		System was down from 11/20 - 12/16 due to well development.

				12/31/13		373.0		744		50.1%		90.0%		13,177.3		16,800		78.4%		System was down from 11/20 - 12/16 due to well development.

				1/31/14		669.2		744		89.9%		90.0%		13,846.5		17,544		78.9%

				2/28/14		595.3		672		88.6%		90.0%		14,441.7		18,216		79.3%

				3/31/14		669.6		744		90.0%		90.0%		15,111.4		18,960		79.7%

				4/30/14		676.4		720		93.9%		90.0%		15,787.8		19,680		80.2%

				5/31/14		514.2		0		93.9%		90.0%		16,464.2		20,400		80.2%		Email notifications were not being sent out to personnel in the event of a system shutdown.

				6/30/14		1383.0		1464		94.5%		90.0%		17,170.8		21,144		81.2%		System was down from 6/16 - 6/18 due to well development.

				7/31/14		522.5		744		70.2%		90.0%		17,693.2		21,888		80.8%		System down from 7/7/14 - 7/11/14 due to failed transducers.

				8/31/14		728.9		744		98.0%		90.0%		18,422.1		22,632		81.4%

				9/30/14		585.6		720		81.3%		90.0%		19,007.7		23,352		81.4%

				10/31/14		726.6		744		97.7%		90.0%		19,734.3		24,096		81.9%

				11/30/14		689.4		720		95.8%		90.0%		20,423.7		24,816		82.3%

				12/31/14		451.7		744		60.7%		90.0%		20,875.4		25,560		81.7%

				1/31/15		723.8		744		97.3%		90.0%		21,599.3		26,304		82.1%

				2/28/15		650.0		672		96.7%		90.0%		22,249.3		26,976		82.5%

				3/31/15		704.0		744		94.6%		90.0%		22,953.3		27,720		82.8%		System was down from 3/30 - 4/1 due to well development.

				4/30/15		687.7		720		95.5%		90.0%		23,641.0		28,440		83.1%		System down for part of 4/1/15 due to well development.

				5/31/15		673.7		744		90.6%		90.0%		24,314.7		29,184		83.3%		System down for carbon change on 5/31/15.

				6/30/15		586.8		720		81.5%		90.0%		24,901.5		29,904		83.3%		System down for carbon change on 6/1/15, lowering EW0101 on 6/11/15, and redeveloping IW0102 on 6/26/15.

				7/31/15		702.8		744		94.5%		90.0%		25,604.3		30,648		83.5%

				8/31/15		612.1		744		82.3%		90.0%		26,216.4		31,392		83.5%		Well development on 8/18/15.

				9/30/15		637.1		720		88.5%		90.0%		26,853.5		32,112		83.6%		System down for carbon change on 9/29/15 and 9/30/15; clean surge tank and injection lines 9/18/15, and rain storm 9/15/15

				10/31/15		522.8		744		70.3%		90.0%		27,376.4		32,856		83.3%		System was down from 10/12 - 10/14 for injection pump repair.  Down on 10/15 due to well development.

				11/30/15		537.8		720		74.7%		90.0%		27,914.2		33,576		83.1%		Significant downtime due to ghost high-high vault level alarm at IW-103

				12/31/15		698.4		744		93.9%		90.0%		28,612.6		34,320		83.4%

				1/31/16		605.3		744		81.4%		90.0%		29,217.9		35,064		83.3%		Significant downtime due to weather.

				2/29/16		610.2		696		87.7%		90.0%		29,828.1		35,760		83.4%

				3/31/16		721.3		744		97.0%		90.0%		30,549.5		36,504		83.7%

				4/30/16		678.9		720		94.3%		90.0%		31,228.3		37,224		83.9%

				5/31/16		729.4		744		98.0%		90.0%		31,957.8		37,968		84.2%

				6/30/16		693.8		720		96.4%		90.0%		32,651.5		38,688		84.4%

				7/31/16		717.8		744		96.5%		90.0%		33,369.4		39,432		84.6%

				8/31/16		736.1		744		98.9%		90.0%		34,105.5		40,176		84.9%

				9/30/16		317.9		720		44.2%		90.0%		34,423.4		40,896		84.2%		Significant downtime due to clean water release from cpd

				10/31/16		742.5		744		99.8%		90.0%		35,165.9		41,640		84.5%

				11/30/16		655.5		720		91.0%		90.0%		35,821.3		42,360		84.6%

				12/31/16		645.8		744		86.8%		90.0%		36,467.1		43,104		84.6%		Significant downtime due to repiping wellhead at IW0104

				1/31/17		601.9		744		80.9%		90.0%		37,069.0		43,848		84.5%

				2/28/17		538.8		672		80.2%		90.0%		37,607.8		44,520		84.5%

				3/31/17		713.3		744		95.9%		90.0%		38,321.2		45,264		84.7%

				4/30/17		670.7		720		93.2%		90.0%		38,991.9		45,984		84.8%

				5/31/17		671.8		744		90.3%		90.0%		39,663.6		46,728		84.9%

				6/30/17		638.9		720		88.7%		90.0%		40,302.5		47,448		84.9%

				7/31/17		703.6		744		94.6%		90.0%		41,006.1		48,192		85.1%

				8/31/17		522.4		744		70.2%		90.0%		41,528.5		48,936		84.9%

				9/30/17		624.6		720		86.7%		90.0%		42,153.1		49,656		84.9%

				10/31/17		730.1		744		98.1%		90.0%		42,883.2		50,400		85.1%

				11/30/17		711.7		720		98.8%		90.0%		43,594.9		51,120		85.3%

				12/31/17		707.6		744		95.1%		90.0%		44,302.5		51,864		85.4%

				1/31/18		734.4		744		98.7%		90.0%		45,036.9		52,608		85.6%

				2/28/18		670.9		672		99.8%		90.0%		44,973.4		52,536		85.6%

				3/31/18		669.5		744		90.0%		90.0%		45,706.4		53,352		85.7%

				4/30/18		719.2		720		99.9%		90.0%		45,692.6		53,256		85.8%

				5/31/18		703.9		744		94.6%		90.0%		46,410.4		54,096		85.8%

				6/30/18		670.0		720		93.1%		90.0%		46,362.6		53,976		85.9%

				7/31/18		730.7		744		98.2%		90.0%		47,141.1		54,840		86.0%

				8/31/18		741.6		744		99.7%		90.0%		47,882.7		54,720		87.5%

				9/30/18		365.7		720		50.8%		90.0%		48,248.4		55,560		86.8%		Significant downtime due to injection pump repairs

						3211.9		3672		87.5%





Specific Injection Capacity

								Depth to Water										Extraction 
Rate		Injection 
Rate		Injection Rate 										Specific Injection Capacity

						Date		IW0101		IW0102		IW0103		IW0104		IW0105						IW0101		IW0102		IW0103		IW0104		IW0105		IW0101		IW0102		IW0103		IW0104		IW0105

						Static Water Level		79		75		76.00		76.00		76.00

								ft BTOC										(gpm)		(gpm)		(gpm)										(gpm/ft)

						11/5/18		84.4		60.2		52.8		57		57.7		40		43		0		3		17		5		22				0.28		0.80		0.29		1.29

						10/28/18		84.4		45.8		57.6		51.8		63.1		42.5		43		0		6		14		8		16				0.24		0.85		0.36		1.38

						10/22/18		84.4		43.9		57.1		55.5		62.4		45		45		0		6		15		7		17				0.22		0.89		0.38		1.38

						10/15/18		84.4		39.4		57.4		62.4		64.2		45		45		0		8		16		4		18				0.25		0.96		0.34		1.71

						10/8/18		84.4		67.3		66.6		45		67.2		45		45		0		2		15		11		17				0.54		2.03		0.38		2.27

						10/1/18		84.4		74		71.9		53.9		71.9		45		46		0		0		12		11		22				0.30		5.71		0.55		7.86

						9/24/18		84.4		74		74		74		74		0		0		0		0		0		0		0				0.30		0.19		0.58

						9/17/18		84.4		74		74		74		74		0		0		0		0		0		0		0				0.30		0.19		0.60		0.00

						9/10/18		84.4		36.5		18.8		36.9		74		45		46		0		11		10		25		0				0.32		0.19		0.68		0.00

						8/13/18		79		46.9		45.8		48.4		74		45		47		0		14		11		23		0				0.58		0.43		0.91		0.00

						8/6/18		79		41.7		46.3		53.9		74		45		47		0		18		11		18		0				0.61		0.44		0.91		0.00

						7/30/18		79		46.6		47.7		53.6		74		45		46		0		17		12		19		0				0.70		0.51		0.95		0.00

						7/23/18		79		49.5		49.9		54		74		45		46		0		16		11		19		0				0.74		0.51		0.97		0.00

						7/16/18		79		52.1		52		53.8		74		45		46		0		16.5		11		19		0				0.87		0.57		0.96		0.00

						7/9/18		79		54.4		52.3		54.5		74		45		46		0		16		12		18		0				0.96		0.63		0.94		0.00

						7/2/18		79		54.7		53.2		55.4		74		45		46		0		17		12		18		0				1.04		0.66		0.99		0.00

						6/25/18		79		54.3		53		56.2		74		45		46		0		17		12		18		0				1.02		0.65		1.03		0.00

						6/18/18		79.34		55.6		54.2		56.7		74		45		46		0		17		12		17		0				1.10		0.70		1.01		0.00

						6/11/18		79.34		57.2		51.4		58.4		74		45		45		0		16		14		16		0				1.16		0.70		1.05		0.00		*IW0105 was turned off on June 6.  

						6/4/18		79.34		48		39.6		73.9		57.9		45		45		0		21		22		0		4				0.91		0.69		0.00		0.24

						5/28/18		79.34		44.6		49.6		73.9		57.4		45		45		0		19		20		0		4				0.72		0.92		0.00		0.23

						5/21/18		79.34		57		54.3		62.2		55.6		45		45		0		14		14		14		4				1.00		0.71		1.23		0.21

						5/14/18		79.34		59.3		55.4		58.1		66.5		45		45		0		13		13		19		2				1.11		0.70		1.23		0.24

						5/7/18		79.34		48.1		50		74.1		55.1		45		45		0		20		20		3		4				0.87		0.83				0.20

						4/30/18		79.34		52.1		51.4		62.3		50.7		45		45		0		16		17		7		5				0.85		0.75		0.62		0.21

						4/23/18		79.34		54.5		54.0		53.0		51.6		45		45		0		16		17		8		4				0.97		0.85		0.39		0.17

						4/16/18		79.34		56.1		56.4		52.8		49.9		45		45		0		15		15		11		5				1.01		0.85		0.53		0.20

						4/9/18		79.34		51.7		54.6		59.1		59.3		45		45		0		18		17		8		2				0.93		0.88		0.55		0.13

						4/2/18		79.34		55.2		58.6		53.8		64.5		45		45		0		16		15		15		2				1.01		0.97		0.76		0.20

						3/24/18		79.34		58.6		59.1		56.4		39.7		45		45		0		12		14		13		6				0.97		0.94		0.76		0.17

						3/19/18		79.34		58.1		59.6		57.0		39.0		44		44		0		13		13		13		5				1.01		0.90		0.78		0.14

						3/12/18		79.34		59.3		60.8		56.6		41.5		44		45		0		13		13		13		6				1.11		0.98		0.76		0.18

						3/5/18		79.34		61.2		63.5		50		20.4		44.25		44		0		11		11		12		10				1.12		1.05		0.51		0.18

						2/26/18		79.34		62.3		63.6		61.2		25.1		44.25		44		0		11		11		12		10				1.26		1.06		0.97		0.20

						2/19/18		79.34		63.6		64.2		58.2		29.0		44.25		44		0		11		11		12		10				1.49		1.12		0.78		0.22

						2/12/18		79.34		64		64.4		58.7		29.8		44.5		44		0		11		11		12		10				1.57		1.15		0.81		0.22

						2/5/18		79.34		64.9		65.2		49.8		32.7		44.5		44		0		11		11		12		10				1.80		1.25		0.50		0.24

						1/29/18		79.34		65.3		65.5		49.7		36.8		44.5		45		0		12		11		12		10				2.11		1.29		0.50		0.26

						1/22/18		79.34		66.1		65.5		51.5		36.8		44.5		45		0		12		11		12		10				2.45		1.29		0.54		0.26

						1/18/18		79.34		66.0		65.9		52.6		38.2		45		45		0		12		11		12		11				2.40		1.36		0.57		0.30		Transducers in IW0103 and IW0105 replaced on 1/15.

						1/13/18		79.34		66.3		67.21		54.8		58.9		45		45		0		12		11		11		11				2.55		1.62		0.59		0.70		IW0103 and IW0105 DTW from manual measurement on 1/11.

						1/8/18		79.91		67.2		50.6		67.49		58.4		45		45		0		12		11		11		10				1.54		1.70		1.80		0.61		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						1/1/18		79.91		68.2		60.0		67.49		58.4		45		45		0		12		11		11		11				1.76		1.80		1.80		0.67		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						12/26/17		79.91		68.0		60.0		67.49		58.4		45		45		0		14		10		13		9				2.00		1.90		2.13		0.55		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						12/19/17		79.91		67.7		64.7		62.2		60.7		45		45		0		14		10		12		9				1.92		1.90		1.05		0.64		*Reduced extraction rate in EW0101 from 60 to 40 gpm on 12/18.

						12/11/17		79.91		69		55.2		62.1		59.1		65		65		0		17		18		14		16				2.83		1.90		1.22		1.03		IW0104 and IW0105 rehabilitated using acid treatment, followed by sonar jetting and backflush      


						12/4/17		79.91		67.6		66.5		74		74		45		45		0		22		23		0		0				2.97		2.00		0.16		0.23		*IW0104 and IW0105 off for rehabilitation

						11/27/17		79.91		68.8		75		17.9		13.4		65		65		0		21		21		9		14				3.39		2.10		0.16		0.23

						11/20/17		79.91		68.8		67.4		20.1		17		65		65		0		21		21		10		14				3.39		2.20		0.18		0.24

						11/13/17		79.91		69.2		69.5		22.3		21.2		65		65		0		20		21		11		13				3.45		2.50		0.21		0.24

						11/6/17		79.91		69.2		69		26		22		65		65		0		20		20		11		13				3.45		2.30		0.22		0.25						4/1/17		0.25

						10/30/17		79.82		69.7		68.2		29		25.8		65		65		0		20		20		11		13				3.77		2.40		0.24		0.26						11/6/18		0.25

						10/25/17		79.82		70.0		66.4		31.0		16.3		65		65		0		19		19		11		16				3.80		2.50		0.25		0.27

						10/23/17		79.82		70.1		66.3		31.4		16.7		65		65		0		19		19		11		16				3.88		2.47		0.25		0.27

						10/18/17		79.82		70.5		66.7		33		19.6		65		65		0		18		18		12		15				4.00		2.47		0.29		0.27		*antisiphon valve in IW0104 replaced to allow decreased flow to well and increased flow to other injection wells.

						10/16/17		79.82		71.2		67.5		20.8		25.4		65		65		0		15		15		21		13				3.95		2.31		0.39		0.26

						10/9/17		79.82		71.3		67.5		25		25.6		65		65		0		16		15		21		14				4.32		2.31		0.42		0.28

						10/2/17		79.82		71.5		67.2		30.2		27.6		65		65		0		16		15		22		13				4.57		2.21		0.49		0.27

						9/28/17		74.9		71.7		67.2		27.2		39.8		65		65		0		15		14		27		10				4.55		2.06		0.56		0.28

						9/25/17		74.9		71.7		67.0		29.3		41.1		65		60		0		15		14		27		9				4.55		2.00		0.59		0.27

						9/22/17		74.9		72.1		67.4		33.9		41.4		65		60		0		15		14		27		10				5.17		2.12		0.66		0.30

						9/21/17		74.9		72.2		67.3		35.6		41.6		65		60		0		15		14		27		10				5.36		2.09		0.69		0.30

						9/20/17		74.9		72.2		67.4		37.4		41.1		65		60		0		15		13		27		10				5.36		1.97		0.72		0.29		IW0104 rehabiliated using mechanical methods only

						9/18/17		74.9		75		73		74		74		0		0		0		0		0		0		0				8.00		1.60		0.38

						9/17/17		74.9		75		73		74		74		0		0		0		0		0		0		0				10.00		1.60		0.38

						9/15/17		74.9		74.6		69.0		9.2		49.2		45		40		0		5		7		25		8				12.50		1.40		0.38		0.31

						9/12/17		74.9		74.5		69.0		12.1		48.2		45		40		0		5		7		25		8				10.00		1.40		0.40		0.30

						9/11/17		74.9		74.6		69.1		12.5		47		45		40		0		5		6		26		8				12.50		1.22		0.42		0.29

						9/9/17		74.9		74.4		68.8		15.8		49.3		45		40		0		6		7		25		8				10.00		1.35		0.42		0.31

						9/7/17		74.9		74.5		69.1		17.6		47.5		45		40		0		6		7		25		9				12.00		1.43		0.44		0.33		*Readings approx. 7 hrs following system restart

						9/6/17		74.9		75.0		67.8		74		74		0		0		0		0		0		0		0						2.00		0.40				*System off in advance of EW0101 pumping test

						9/5/17		74.9		75.0		67.8		64.2		46.7		31		31		0		4		16		1		10						2.58		0.40		0.35

						9/1/17		74.9		73.6		68.4		67.3		25.1		51		51		0		0		15		1		16				0.00		2.68		0.42		0.32		*IW0102 turned on.  Reduced injection rate to IW0104.

						8/31/17		74.9		73.5		69.8		26.1		25		53		53		0		0		15		22		16				OFF		OFF		0.45		0.32		*IW0103 turned on.  Reduced injection rates to IW0104 and IW0105.

						8/29/17		74.9		73.5		74.6		10.5		27		53		53		0		0		0		38		15				OFF		OFF		0.59		0.31		*System restarted.  Water levels not stabilized.  Initially at 9.2 ft following startup.

						8/28/17		74.9		73.5		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF						*System shutddown due to computer system and transducer issues.  IW DTW not reported and carried over from previous reading.

						8/22/17		74.9		73.5		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF						*System shutddown due to computer system and transducer issues.  IW DTW not reported and carried over from previous reading.

						8/21/17		74.9		73.5		72.7		21.8		27.8		54		53		0		0		0		38		15				OFF		OFF		0.71		0.32

						8/15/17		74.9		73.5		72.7		25.6		22.9		51		51		0		0		0		36		15				OFF		OFF		0.73		0.29		*Only DTW for IW0104 and 0105 provided.  Other DTW measurements assumed.

						8/14/17		74.9		73.5		72.7		27.5		23.0		52.5		52.5		0		0		0		37		15				OFF		OFF		0.78		0.29

						8/10/17		75.0		73.5		70.9		74		74		0		0		0		0		0		0		0				OFF		OFF						*System off for packer installation in EW0101 and redevelopment of EW0102.

						8/9/17		75.0		73.5		70.9		74		74		0		0		0		0		0		0		0				OFF		OFF						*System off for packer installation in EW0101 and redevelopment of EW0102.

						8/7/17		75.0		73.5		70.9		19.8		25.2		63		63		0		0		0		48		15				OFF		OFF		0.87		0.30

						8/5/17		75.1		73.6		72.7		22		26.1		63		63		0		0		0		48		15				OFF		OFF		0.91		0.31		*Only DTW for IW0104 and 0105 provided.  Other DTW measurements assumed.

						8/3/17		75.1		73.6		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF

						8/2/17		75.1		73.6		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF

						8/1/17		75.1		73.6		72.7		24.8		23.3		64		64		0		0		0		49		15				OFF		OFF		0.98		0.29

						7/31/17		75.1		73.6		72.7		25.9		23.8		64		64		0		0		0		49		15				OFF		OFF		1.00		0.29

						7/28/17		74.8		73.4		72.4		26.7		23.8		64		64		0		0		0		49		15				OFF		OFF		1.01		0.29

						7/25/17		74.8		73.4		72.4		29.9		23.9		64		64		0		0		0		49		15				OFF		OFF		1.09		0.29

						7/24/17		74.8		73.4		72.4		30		23.7		64		64		0		0		0		49		15				OFF		OFF		1.09		0.29

						7/18/17		74.6		73.4		72.5		32.2		24.5		64		64		0		0		0		49		15				OFF		OFF		1.14		0.30

						7/17/17		74.6		73.4		72.5		31.8		24.4		64		64		0		0		0		49		15				OFF		OFF		1.13		0.30

						7/14/17		74.6		73.4		72.5		31.8		24.4		64		64		0		0		0		49		15				OFF		OFF		1.13		0.30

						7/13/17		74.6		73.4		72.5		74		74		0		0		0		0		0		0		0				OFF		OFF

						7/12/17		74.6		73.4		72.5		74		74		0		0		0		0		0		0		0				OFF		OFF

						7/11/17		74.6		73.3		72.4		31		26.5		61		61		0		0		0		47		14				OFF		OFF		1.07		0.29

						7/10/17		74.6		73.3		72.4		31.0		25.4		61		61		0		0		0		47		14				OFF		OFF		1.07		0.28

						7/6/17		73.7		73.0		72.0		32.4		23.9		63		63		0		0		0		48		15				OFF		OFF		1.13		0.29

						7/5/17		73.7		73.0		72.0		32.6		22.6		63		63		0		0		0		48		15				OFF		OFF		1.13		0.29

						7/3/17		73.7		73.0		72.0		31.3		28.9		63		63		0		0		0		50		13				OFF		OFF		1.14		0.28

						7/1/17		75.1		73.1		72.2		32.0		27.4		63		63		0		0		0		49		14				OFF		OFF		1.14		0.29

						6/30/17		75.1		73.1		72.2		33.7		23.3		63		63		0		0		0		48		15				OFF		OFF		1.16		0.29

						6/29/17		75.1		73.1		72.2		33.0		26.3		63		63		0		0		0		48		15				OFF		OFF		1.14		0.31

						6/28/17		75.1		73.1		72.2		32.7		24.7		63		63		0		0		0		48		15				OFF		OFF		1.13		0.30

						6/27/17		75.1		73.1		72.2		33.7		30.5		63		63		0		0		0		50		13				OFF		OFF		1.21		0.29

						6/26/17		75.1		73.1		72.2		31.9		14.2		63		63		0		0		0		49		14				OFF		OFF		1.14		0.23

						6/23/17		72.1		72.9		71.7		34.1		24.1		63		63		0		0		0		49		14				OFF		OFF		1.20		0.28

						6/21/17		72.1		72.9		71.7		35		25.2		63		63		0		0		0		49		14				OFF		OFF		1.23		0.28

						6/20/17		72.1		72.9		71.7		35.3		24.1		62		62.5		0		0		0		49		14				OFF		OFF		1.23		0.28

						6/19/17		72.1		72.9		71.7		36		23.9		62		62.5		0		0		0		49		14				OFF		OFF		1.26		0.27

						6/13/17		70.1		72.7		71.4		39.4		24.4		64		64		0		0		0		50		14				OFF		OFF		1.40		0.28

						6/12/17		70.1		72.7		71.4		40		24.6		64		64		0		0		0		50		14				OFF		OFF		1.43		0.28

						6/11/17		69.3		72.6		71.3		40.6		24.7		64		64		0		0		0		50		14				OFF		OFF		1.45		0.28

						6/9/17		69.3		72.6		71.3		40.8		25.2		64		64		0		0		0		50		14				OFF		OFF		1.46		0.28

						6/8/17		69.3		72.6		71.3		41.4		25.1		65		65		0		0		0		50		15				OFF		OFF		1.49		0.30

						6/6/17		69.3		72.7		71.5		39.4		24.7		65		65		0		0		0		50		15				OFF		OFF		1.40		0.30

						6/5/17		71.9		72.7		71.5		28.2		21.3		65		65		0		0		0		50		15				OFF		OFF		1.07		0.28

						6/4/17		69.1		72.7		71.3		38.9		23.9		65		65		0		0		0		50		15				OFF		OFF		1.39		0.29

						6/3/17		69.1		72.7		71.3		38.7		24.04		65		65		0		0		0		50		15				OFF		OFF		1.38		0.29

						6/1/17		69.1		72.7		71.3		39.2		24.6		65		65		0		0		0		50		15				OFF		OFF		1.40		0.30

						5/31/17		69.2		72.7		71.3		39.2		24.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/30/17		68.9		72.6		71.3		39		24.5		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/29/17		68.7		72.6		71.3		39.2		24.6		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/28/17		68.6		72.5		71.1		39		24.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/27/17		68.4		72.5		71.2		38.8		24.5		66		66		0		0		0		51		15				OFF		OFF		1.41		0.30

						5/26/17		68.4		72.5		71.2		39.1		24.6		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/25/17		68.2		72.5		71.4		39		24		66		66		0		0		0		51		15				OFF		OFF		1.42		0.29

						5/24/17		68.4		72.5		71.5		39.1		23.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.29

						5/22/17		68.6		72.5		71.5		34.2		24.5		66		66		0		0		0		51		15				OFF		OFF		1.25		0.30

						5/19/17		68.3		72.3		71.7		36.6		32.1		66		66		0		0		0		51		15				OFF		OFF		1.33		0.35

						5/18/17		68.4		72.3		71.5		38.9		34.7		66		66		0		0		0		51		15				OFF		OFF		1.41		0.37

						5/17/17		68.1		72.3		71.3		40.8		36.1		66		66		0		0		0		51		15				OFF		OFF		1.49		0.39

						5/16/17		68.6		72.3		71.2		42.4		37.4		66		66		0		0		0		51		15				OFF		OFF		1.56		0.40

						5/15/17		73.7		72.4		71.5		38.5		49.2		67		67		0		0		0		56		11				OFF		OFF		1.53		0.43

						5/14/17		68.6		72.2		71		74		74		0		0		0		0		0		0		0				OFF		OFF

						5/13/17		68.6		72.2		71		74		74		0		0		0		0		0		0		0				OFF		OFF

						5/12/17		68.6		72.2		71		39.6		36.5		67		67		0		0		0		52		15				OFF		OFF		1.47		0.39

						5/11/17		68		72.2		70.9		40.9		37.4		67		67		0		0		0		52		15				OFF		OFF		1.52		0.40

						5/10/17		68.1		72.2		70.7		41.3		38.9		67		67		0		0		0		52		15				OFF		OFF		1.54		0.42

						5/9/17		67.9		72.2		70.7		42.0		40.5		66		66		0		0		0		52		15				OFF		OFF		1.58		0.43

						5/8/17		67.9		72.3		70.7		42.1		41.8		64		64		0		0		0		52		15				OFF		OFF		1.58		0.45

						5/4/17		73.6		72.1		70.8		45.3		36.4		67		67		0		0		0		44		23				OFF		OFF		1.48		0.60

						5/3/17		73.3		72.1		70.7		46.5		41.4		67		67		0		0		0		44		23				OFF		OFF		1.54		0.68

						5/2/17		74		74		74		47.5		43		67		67		0		0		0		42		25				OFF		OFF		1.53		0.78

						5/1/17		74		74		74		74		74		0		0		0		0		0		0		0				OFF		OFF

						4/29/17		74		74		74		74		74		0		0		0		0		0		0		0				OFF		OFF

						Injection Well Rehabilitation

				Well Development:



						Date		Well		GW Volume Generated (gal.)								Type of well development

				2017		5/1/17		IW0105		4000								Mechanical and Backflush at 60 gpm

						8/23/17		IW0103		4700								Sonar jetting and backflush at 70+ gpm

						9/1/17		IW0102		4700								Acid treatment (NuWell 120/310), followed by sonar jetting and backflush up to 70 gpm

						9/18/17		IW0104		4700								Mechanical and Backflush.

						12/52017		IW0104		4200								Acid treatment, followed by sonar jetting and backflush

						12/6/17		IW0105		4000								Acid treatment, followed by sonar jetting and backflush

				2018		9/20/18		IW0103		2600								Acid treatment with double-swabbing and backflushing

						9/20/18		IW0105		5900								Acid treatment with double-swabbing and backflushing
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Rate	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	42746	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	42857	42856	45	45	45	45	45	45	45	45	45	44	45	44	44	44	44	44	45	45	45	45	45	45	45	45	65	45	65	65	65	65	65	65	65	65	65	65	65	65	60	60	60	60	0	0	40	40	40	40	40	0	31	51	53	53	0	0	53	51	52.5	0	0	63	63	0	0	64	64	64	64	64	64	64	64	0	0	61	61	63	63	63	63	63	63	63	63	63	63	63	62.5	62.5	64	64	64	64	65	65	65	65	65	65	66	66	66	66	66	66	66	66	66	66	66	66	66	67	0	0	67	67	67	66	64	67	67	67	0	0	Si action level	42826	43410	0.25	0.25	





IW0103

Specific Capacity	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	0.80188679245283012	0.85365853658536595	0.88757396449704151	0.96385542168674687	2.0270270270270254	5.7142857142857295	0.19	0.19	0.1901140684410646	0.42968749999999983	0.43824701195219107	0.50632911392405056	0.51162790697674398	0.56701030927835039	0.6282722513089003	0.65934065934065922	0.65217391304347805	0.69767441860465107	0.69999999999999973	0.69182389937106914	0.91743119266055029	0.71065989847715727	0.69892473118279563	0.83333333333333337	0.75221238938053092	0.85	0.85227272727272718	0.87628865979381454	0.97402597402597413	0.9395973154362417	0.9027777777777779	0.98484848484848464	1.0476190476190477	1.0576923076923079	1.1224489795918371	1.1458333333333339	1.2500000000000004	1.2941176470588236	1.2941176470588236	1.3580246913580256	1.6200294550809999	1.7	1.8	1.9	1.9	1.9	2	2.1	2.2000000000000002	2.5000000000000018	2.2999999999999998	2.4	2.5000000000000018	2.4675324675324668	2.4657534246575352	2.3076923076923075	2.3076923076923075	2.2058823529411775	2.0588235294117654	2	2.1212121212121229	2.0895522388059691	1.9696969696969715	1.6	1.6	1.4	1.4	1.2244897959183658	1.3461538461538454	1.4285714285714268	Injection Rate  0 0 0 0	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	17	14	15	16	15	12	0	0	10	11	11	12	11	11	12	12	12	12	14	22	20	14	13	20	17	17	15	17	15	14	13	13	11	11	11	11	11	11	11	11	11	11	11	10	10	18	23	21	21	21	20	20	19	19	18	15	15	15	14	14	14	14	13	0	0	7	7	6	7	7	





IW0104

Specific Capacity	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	0.29411764705882354	0.36036036036036029	0.3783783783783784	0.34482758620689652	0.37931034482758619	0.54726368159203975	0.57999999999999996	0.6	0.68119891008174394	0.9126984126984129	0.91370558375634536	0.95000000000000029	0.96938775510204112	0.95959595959595978	0.94240837696335111	0.98901098901098927	1.0344827586	206902	1.0059171597633141	1.0526315789473688	0	0	1.2280701754385974	1.2258064516129037	0.61946902654867275	0.3883495145631069	0.52884615384615397	0.55172413793103481	0.75757575757575768	0.75581395348837233	0.78313253012048223	0.76470588235294146	0.50847457627118653	0.96774193548387166	0.7792207792207797	0.80536912751677903	0.504201680672269	0.50209205020920522	0.5429864253393667	0.57142857142857162	0.58510638297872353	1.800327332242226	1.800327332242226	2.1276595744680855	1.0526315789473693	1.2173913043478268	0.16	0.15761821366024517	0.18214936247723135	0.20872865275142313	0.22448979591836735	0.2391304347826087	0.25	0.25229357798165136	0.2857142857142857	0.38745387453874536	0.42	0.4910714285714286	0.56485355648535573	0.5908096280087527	0.65693430656934304	0.68527918781725894	0.71808510638297873	0.38	0.38	0.37993920972644379	0.39745627980922099	0.41599999999999998	0.42229729729729726	0.43554006968641118	0.4	0.4	0.42	0.44989775051124747	0.58914728682170547	0.7142857142857143	0.72874493927125505	0.77894736842105261	0.86956521739130432	0.90566037735849059	0.97609561752988039	0.99796334012219956	1.0144927536231885	1.0864745011086474	1.0888888888888888	1.1448598130841123	1.1342592592592591	1.1342592592592591	1.0681818181818181	1.0681818181818181	1.1267605633802817	1.1320754716981132	1.1441647597254003	1.1395348837209303	1.1622276029055691	1.1428571428571428	1.1347517730496455	1.2106537530266344	1.1368909512761021	1.1980440097799512	1.2250000000000001	1.2342569269521411	1.2564102564102564	1.4044943820224718	1.4285714285714286	1.4534883720930234	1.4619883040935671	1.4880952380952381	1.4044943820224718	1.0683760683760684	1.3850415512465373	1.3774104683195594	1.3966480446927376	1.4245810055865924	1.4166666666666667	1.4245810055865924	1.4166666666666667	1.4088397790055247	1.4206128133704736	1.4166666666666667	1.4206128133704736	1.25	1.328125	1.412742382271468	1.4912280701754386	1.5644171779141103	1.5342465753424657	1.4689265536723164	1.5249266862170088	1.5430267062314538	1.5757575757575757	1.5805471124620061	1.4814814814814814	1.5438596491228069	1.5272727272727273	Injection Rate  0 0 0 0	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	42857	5	8	7	4	11	11	0	0	25	23	18	19	19	19	18	18	18	17	16	0	0	14	19	3	7	8	11	8	15	13	13	13	12	12	12	12	12	12	12	12	11	11	11	13	12	14	0	9	10	11	11	11	11	11	12	21	21	22	27	27	27	27	27	0	0	25	25	26	25	25	0	1	1	22	38	0	0	38	36	37	0	0	48	48	0	0	49	49	49	49	49	49	49	49	0	0	47	47	48	48	50	49	48	48	48	50	49	49	49	49	49	50	50	50	50	50	50	50	50	50	50	51	51	51	51	51	51	51	51	51	51	51	51	51	56	0	0	52	52	52	52	52	44	44	42	





IW0105
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Sheet1

				Well Rehabilitation Method

				Backflushing Only		Sonar with Backflushing		Water Jetting with Backflushing		Acid with Backflushing		Acid & Sonar with Backflushing		Acid with Water Jetting with Backflushing



		IW0102		○		○		○		8 Months
(3500)		14 Months
(4700)		2+ Months*
(6900)



		IW0103		○		12 Months
(4700)		○		5 Months
(2600)		○		2+ Months*
(6600)



		IW0104		3 Months
(4700)		○		< 1 Month
(4500)		8 Months
(5200)		12 Months
(4200)		○



		IW0105		6 Months
(4000)		○		1 Month
(5000)		9 Months
(5900)		6 Months
(4000)		○



																										≤ 6 months 						6 to 10 months						> 10 months



																								○		Method has not been tried on well										●		Method recently tried on well
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Monthly & Cumulative Percent Operation
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Data

		Period End				1,1-DCE		cis-1,2-DCE		TCE		Vinyl Chloride		Cumulative Mass Removed

		2/29/12		February 2012		0.003		0.064		0.474		0.009		0.550

		3/31/12		March 2012		0.014		0.183		2.750		0.028		3.525

		4/30/12		April 2012		0.019		0.227		3.677		0.032		7.481

		5/31/12		May 2012		0.000		0.000		0.000		0.000		7.481

		6/30/12		June 2012		0.020		0.324		3.674		0.026		11.524

		7/31/12		July 2012		0.021		0.298		3.694		0.023		15.561

		8/31/12		August 2012		0.017		0.204		2.253		0.005		18.040

		9/30/12		September 2012		0.025		0.305		3.396		0.017		21.783

		10/31/12		October 2012		0.013		0.151		1.622		0.015		23.583

		11/30/12		November 2012		0.006		0.024		3.421		0.000		27.034

		12/31/12		December 2012		0.027		0.234		2.924		0.027		30.247

		1/31/13		January 2013		0.011		0.141		1.414		0.020		31.833

		2/28/13		February 2013		0.013		0.173		1.726		0.016		33.761

		3/31/13		March 2013		0.014		0.149		2.081		0.008		36.012

		4/30/13		April 2013		0.007		0.081		1.011		0.009		37.121

		5/31/13		May 2013		0.009		0.108		1.353		0.012		38.604

		6/30/13		June 2013		0.012		0.143		1.792		0.016		40.568

		7/31/13		July 2013		0.014		0.157		1.962		0.018		42.718

		8/31/13		August 2013		0.010		0.119		1.492		0.014		44.353

		9/30/13		September 2013		0.010		0.076		1.253		0.008		45.701

		10/31/13		October 2013		0.005		0.034		0.551		0.004		46.294

		11/30/13		November 2013		0.015		0.109		1.790		0.012		48.220

		12/31/13		December 2013		0.008		0.060		0.985		0.007		49.280

		1/31/14		January 2014		0.016		0.120		1.965		0.013		51.394

		2/28/14		February 2014		0.015		0.108		1.769		0.012		53.298

		3/31/14		March 2014		0.013		0.081		1.058		0.013		55.202

		4/30/14		April 2014		0.016		0.095		1.249		0.015		54.673

		5/31/14		May 2014		0.016		0.096		1.252		0.015		56.051

		6/30/14		June 2014		0.014		0.086		1.119		0.014		57.284

		7/31/14		July 2014		0.014		0.083		1.088		0.013		58.482

		8/31/14		August 2014		0.015		0.089		1.167		0.014		59.767

		9/30/14		September 2014		0.000		0.069		0.547		0.000		60.383

		10/31/14		October 2014		0.000		0.059		0.469		0.000		60.912

		11/30/14		November 2014		0.000		0.060		0.472		0.000		61.443

		12/31/14		December 2014		0.000		0.020		0.161		0.000		61.625

		1/31/15		January 2015		0.000		0.039		0.311		0.000		61.976

		2/28/15		February 2015		0.000		0.038		0.304		0.000		62.318

		3/31/15		March 2015		0.013		0.080		0.795		0.012		63.218

		4/30/15		April 2015		0.014		0.085		0.848		0.013		64.179

		5/31/15		May 2015		0.012		0.069		0.695		0.011		64.966

		6/30/15		June 2015		0.011		0.066		0.659		0.010		65.712

		7/31/15		July 2015		0.013		0.078		0.776		0.012		66.591

		8/31/15		August 2015		0.012		0.072		0.715		0.011		67.401

		9/30/15		September 2015		0.019		0.112		1.082		0.013		68.627

		10/31/15		October 2015		0.015		0.095		0.916		0.011		69.665

		11/30/15		November 2015		0.016		0.093		0.896		0.011		70.680

		12/31/15		December 2015		0.018		0.110		1.061		0.013		71.882

		1/31/16		January 2016		0.017		0.099		0.953		0.012		72.962

		2/29/16		February 2016		0.020		0.119		1.145		0.014		74.259

		3/31/16		March 2016		0.069		0.265		2.638		0.038		77.270

		4/30/16		April 2016		0.065		0.209		2.114		0.033		79.690

		5/31/16		May 2016		0.070		0.223		2.262		0.035		82.281

		6/30/16		June 2016		0.044		0.139		1.374		0.022		83.859

		7/31/16		July 2016		0.074		0.236		2.393		0.037		86.600

		8/31/16		August 2016		0.050		0.160		1.615		0.025		88.449

		9/30/16		September 2016		0.029		0.048		0.699		0.006		89.231

		10/31/16		October 2016		0.068		0.109		1.578		0.013		90.998

		11/30/16		November 2016		0.061		0.101		1.461		0.012		92.632

		12/31/16		December 2016		0.055		0.090		1.314		0.011		94.101

		1/31/17		January 2017		0.056		0.094		1.359		0.011		95.621

		2/28/17		February 2017		0.043		0.071		1.344		0.019		97.098

		3/31/17		March 2017		0.053		0.140		1.309		0.034		98.635

		4/30/17		April 2017		0.048		0.130		1.309		0.048		100.170

		5/31/17		May 2017		0.047		0.128		1.309		0.047		101.701

		6/30/17		June 2017		0.047		0.127		1.310		0.047		103.232

		7/31/17		July 2017		0.047		0.128		1.296		0.047		104.750

		8/1/17		August 2017		0.047		0.128		1.273		0.048		106.245

		9/30/17		September 2017		0.039		0.107		1.307		0.012		107.709

		10/31/17		October 2017		0.057		0.155		1.898		0.017		109.835

		11/30/17		November 2017		0.092		0.115		1.339		0.012		110.222

		12/31/17		December 2017		0.076		0.095		1.102		0.010		111.504

		1/31/18		January 2018		0.068		0.085		0.990		0.009		112.657

		2/28/18		February 2018		0.061		0.077		0.892		0.008		113.695

		3/31/18		March 2018		0.053		0.082		0.909		0.006		114.745

		4/30/18		April 2018		0.056		0.094		1.028		0.006		115.928		Note that March was reported as J flag value

		5/31/18		May 2018		0.054		0.091		0.994		0.005		117.072

		6/30/18		June 2018		0.052		0.087		0.950		0.005		118.166

		7/31/18		July 2018		0.057		0.095		1.046		0.006		119.370

		8/31/18		August 2018		0.057		0.096		1.056		0.006		120.586

		9/30/18		September 2018		0.028		0.046		0.508		0.003		121.171





T11-Operational Time

				TABLE 11 - OPERATIONAL TIME



				SITE NAME:		The Boeing Company, Former Compton Site

				SYSTEM:		On-Site Groundwater Extraction & Treatment (GET)

				LOCATION:		157 and 200 East Stanley Street, Compton, CA 



				Month		Hours of Operation in Period		Available Hours in Period		Operating Rate for the Period		Operating Goal		Cumulative Operating Hours		Cumulative Potential Operating Hours		Cumulative Operating Rate		Comments

				2/27/12		139.9		696		20.1%		90.0%		139.9		696		20.1%		Start-up testing

				3/31/12		478.1		744		64.3%		90.0%		618.1		1440		42.9%

				4/30/12		547.0		720		76.0%		90.0%		1,165.1		2,160		53.9%

				5/31/12		0.0		744		0.0%		90.0%		1,165.1		2,904		40.1%		System was down for the month of May due to trenchline failure

				6/30/12		706.4		720		98.1%		90.0%		1,871.5		3,624		51.6%

				7/31/12		737.2		744		99.1%		90.0%		2,608.7		4,368		59.7%

				8/31/12		541.1		744		72.7%		90.0%		3,149.8		5,112		61.6%

				9/30/12		653.7		720		90.8%		90.0%		3,803.4		5,832		65.2%

				10/31/12		404.7		744		54.4%		90.0%		4,208.2		6,576		64.0%

				11/30/12		720.0		720		100.0%		90.0%		4,928.2		7,296		67.5%

				12/31/12		716.3		744		96.3%		90.0%		5,644.5		8,040		70.2%

				1/31/13		649.8		744		87.3%		90.0%		6,294.2		8,784		71.7%		During the period of 1/6/13 - 1/10/13: Email notifications were not sent out to personnel in the event of a system shutdown.

				2/28/13		629.3		672		93.6%		90.0%		6,923.5		9,456		73.2%

				3/31/13		727.7		744		97.8%		90.0%		7,651.2		10,200		75.0%

				4/30/13		686.3		720		95.3%		90.0%		8,337.6		10,920		76.4%

				5/31/13		711.0		744		95.6%		90.0%		9,048.6		11,664		77.6%

				6/30/13		691.2		720		96.0%		90.0%		9,739.7		12,384		78.6%

				7/31/13		723.9		744		97.3%		90.0%		10,463.7		13,128		79.7%

				8/31/13		607.9		744		81.7%		90.0%		11,071.6		13,872		79.8%

				9/30/13		571.5		720		79.4%		90.0%		11,643.1		14,592		79.8%		Email notifications were not being sent out to personnel in the event of a system shutdown.

				10/31/13		707.4		744		95.1%		90.0%		12,350.5		15,336		80.5%

				11/30/13		453.8		720		63.0%		90.0%		12,804.3		16,056		79.7%		System was down from 11/20 - 12/16 due to well development.

				12/31/13		373.0		744		50.1%		90.0%		13,177.3		16,800		78.4%		System was down from 11/20 - 12/16 due to well development.

				1/31/14		669.2		744		89.9%		90.0%		13,846.5		17,544		78.9%

				2/28/14		595.3		672		88.6%		90.0%		14,441.7		18,216		79.3%

				3/31/14		669.6		744		90.0%		90.0%		15,111.4		18,960		79.7%

				4/30/14		676.4		720		93.9%		90.0%		15,787.8		19,680		80.2%

				5/31/14		514.2		0		93.9%		90.0%		16,464.2		20,400		80.2%		Email notifications were not being sent out to personnel in the event of a system shutdown.

				6/30/14		1383.0		1464		94.5%		90.0%		17,170.8		21,144		81.2%		System was down from 6/16 - 6/18 due to well development.

				7/31/14		522.5		744		70.2%		90.0%		17,693.2		21,888		80.8%		System down from 7/7/14 - 7/11/14 due to failed transducers.

				8/31/14		728.9		744		98.0%		90.0%		18,422.1		22,632		81.4%

				9/30/14		585.6		720		81.3%		90.0%		19,007.7		23,352		81.4%

				10/31/14		726.6		744		97.7%		90.0%		19,734.3		24,096		81.9%

				11/30/14		689.4		720		95.8%		90.0%		20,423.7		24,816		82.3%

				12/31/14		451.7		744		60.7%		90.0%		20,875.4		25,560		81.7%

				1/31/15		723.8		744		97.3%		90.0%		21,599.3		26,304		82.1%

				2/28/15		650.0		672		96.7%		90.0%		22,249.3		26,976		82.5%

				3/31/15		704.0		744		94.6%		90.0%		22,953.3		27,720		82.8%		System was down from 3/30 - 4/1 due to well development.

				4/30/15		687.7		720		95.5%		90.0%		23,641.0		28,440		83.1%		System down for part of 4/1/15 due to well development.

				5/31/15		673.7		744		90.6%		90.0%		24,314.7		29,184		83.3%		System down for carbon change on 5/31/15.

				6/30/15		586.8		720		81.5%		90.0%		24,901.5		29,904		83.3%		System down for carbon change on 6/1/15, lowering EW0101 on 6/11/15, and redeveloping IW0102 on 6/26/15.

				7/31/15		702.8		744		94.5%		90.0%		25,604.3		30,648		83.5%

				8/31/15		612.1		744		82.3%		90.0%		26,216.4		31,392		83.5%		Well development on 8/18/15.

				9/30/15		637.1		720		88.5%		90.0%		26,853.5		32,112		83.6%		System down for carbon change on 9/29/15 and 9/30/15; clean surge tank and injection lines 9/18/15, and rain storm 9/15/15

				10/31/15		522.8		744		70.3%		90.0%		27,376.4		32,856		83.3%		System was down from 10/12 - 10/14 for injection pump repair.  Down on 10/15 due to well development.

				11/30/15		537.8		720		74.7%		90.0%		27,914.2		33,576		83.1%		Significant downtime due to ghost high-high vault level alarm at IW-103

				12/31/15		698.4		744		93.9%		90.0%		28,612.6		34,320		83.4%

				1/31/16		605.3		744		81.4%		90.0%		29,217.9		35,064		83.3%		Significant downtime due to weather.

				2/29/16		610.2		696		87.7%		90.0%		29,828.1		35,760		83.4%

				3/31/16		721.3		744		97.0%		90.0%		30,549.5		36,504		83.7%

				4/30/16		678.9		720		94.3%		90.0%		31,228.3		37,224		83.9%

				5/31/16		729.4		744		98.0%		90.0%		31,957.8		37,968		84.2%

				6/30/16		693.8		720		96.4%		90.0%		32,651.5		38,688		84.4%

				7/31/16		717.8		744		96.5%		90.0%		33,369.4		39,432		84.6%

				8/31/16		736.1		744		98.9%		90.0%		34,105.5		40,176		84.9%

				9/30/16		317.9		720		44.2%		90.0%		34,423.4		40,896		84.2%		Significant downtime due to clean water release from cpd

				10/31/16		742.5		744		99.8%		90.0%		35,165.9		41,640		84.5%

				11/30/16		655.5		720		91.0%		90.0%		35,821.3		42,360		84.6%

				12/31/16		645.8		744		86.8%		90.0%		36,467.1		43,104		84.6%		Significant downtime due to repiping wellhead at IW0104

				1/31/17		601.9		744		80.9%		90.0%		37,069.0		43,848		84.5%

				2/28/17		538.8		672		80.2%		90.0%		37,607.8		44,520		84.5%

				3/31/17		713.3		744		95.9%		90.0%		38,321.2		45,264		84.7%

				4/30/17		670.7		720		93.2%		90.0%		38,991.9		45,984		84.8%

				5/31/17		671.8		744		90.3%		90.0%		39,663.6		46,728		84.9%

				6/30/17		638.9		720		88.7%		90.0%		40,302.5		47,448		84.9%

				7/31/17		703.6		744		94.6%		90.0%		41,006.1		48,192		85.1%

				8/31/17		522.4		744		70.2%		90.0%		41,528.5		48,936		84.9%

				9/30/17		624.6		720		86.7%		90.0%		42,153.1		49,656		84.9%

				10/31/17		730.1		744		98.1%		90.0%		42,883.2		50,400		85.1%

				11/30/17		711.7		720		98.8%		90.0%		43,594.9		51,120		85.3%

				12/31/17		707.6		744		95.1%		90.0%		44,302.5		51,864		85.4%

				1/31/18		734.4		744		98.7%		90.0%		45,036.9		52,608		85.6%

				2/28/18		670.9		672		99.8%		90.0%		44,973.4		52,536		85.6%

				3/31/18		669.5		744		90.0%		90.0%		45,706.4		53,352		85.7%

				4/30/18		719.2		720		99.9%		90.0%		45,692.6		53,256		85.8%

				5/31/18		703.9		744		94.6%		90.0%		46,410.4		54,096		85.8%

				6/30/18		670.0		720		93.1%		90.0%		46,362.6		53,976		85.9%

				7/31/18		730.7		744		98.2%		90.0%		47,141.1		54,840		86.0%

				8/31/18		741.6		744		99.7%		90.0%		47,882.7		54,720		87.5%

				9/30/18		365.7		720		50.8%		90.0%		48,248.4		55,560		86.8%		Significant downtime due to injection pump repairs

						3211.9		3672		87.5%





Specific Injection Capacity

								Depth to Water										Extraction 
Rate		Injection 
Rate		Injection Rate 										Specific Injection Capacity

						Date		IW0101		IW0102		IW0103		IW0104		IW0105						IW0101		IW0102		IW0103		IW0104		IW0105		IW0101		IW0102		IW0103		IW0104		IW0105

						Static Water Level		79		75		76.00		76.00		76.00

								ft BTOC										(gpm)		(gpm)		(gpm)										(gpm/ft)

						11/5/18		84.4		60.2		52.8		57		57.7		40		43		0		3		17		5		22				0.28		0.80		0.29		1.29

						10/28/18		84.4		45.8		57.6		51.8		63.1		42.5		43		0		6		14		8		16				0.24		0.85		0.36		1.38

						10/22/18		84.4		43.9		57.1		55.5		62.4		45		45		0		6		15		7		17				0.22		0.89		0.38		1.38

						10/15/18		84.4		39.4		57.4		62.4		64.2		45		45		0		8		16		4		18				0.25		0.96		0.34		1.71

						10/8/18		84.4		67.3		66.6		45		67.2		45		45		0		2		15		11		17				0.54		2.03		0.38		2.27

						10/1/18		84.4		74		71.9		53.9		71.9		45		46		0		0		12		11		22				0.30		5.71		0.55		7.86

						9/24/18		84.4		74		74		74		74		0		0		0		0		0		0		0				0.30		0.19		0.58

						9/17/18		84.4		74		74		74		74		0		0		0		0		0		0		0				0.30		0.19		0.60		0.00

						9/10/18		84.4		36.5		18.8		36.9		74		45		46		0		11		10		25		0				0.32		0.19		0.68		0.00

						8/13/18		79		46.9		45.8		48.4		74		45		47		0		14		11		23		0				0.58		0.43		0.91		0.00

						8/6/18		79		41.7		46.3		53.9		74		45		47		0		18		11		18		0				0.61		0.44		0.91		0.00

						7/30/18		79		46.6		47.7		53.6		74		45		46		0		17		12		19		0				0.70		0.51		0.95		0.00

						7/23/18		79		49.5		49.9		54		74		45		46		0		16		11		19		0				0.74		0.51		0.97		0.00

						7/16/18		79		52.1		52		53.8		74		45		46		0		16.5		11		19		0				0.87		0.57		0.96		0.00

						7/9/18		79		54.4		52.3		54.5		74		45		46		0		16		12		18		0				0.96		0.63		0.94		0.00

						7/2/18		79		54.7		53.2		55.4		74		45		46		0		17		12		18		0				1.04		0.66		0.99		0.00

						6/25/18		79		54.3		53		56.2		74		45		46		0		17		12		18		0				1.02		0.65		1.03		0.00

						6/18/18		79.34		55.6		54.2		56.7		74		45		46		0		17		12		17		0				1.10		0.70		1.01		0.00

						6/11/18		79.34		57.2		51.4		58.4		74		45		45		0		16		14		16		0				1.16		0.70		1.05		0.00		*IW0105 was turned off on June 6.  

						6/4/18		79.34		48		39.6		73.9		57.9		45		45		0		21		22		0		4				0.91		0.69		0.00		0.24

						5/28/18		79.34		44.6		49.6		73.9		57.4		45		45		0		19		20		0		4				0.72		0.92		0.00		0.23

						5/21/18		79.34		57		54.3		62.2		55.6		45		45		0		14		14		14		4				1.00		0.71		1.23		0.21

						5/14/18		79.34		59.3		55.4		58.1		66.5		45		45		0		13		13		19		2				1.11		0.70		1.23		0.24

						5/7/18		79.34		48.1		50		74.1		55.1		45		45		0		20		20		3		4				0.87		0.83				0.20

						4/30/18		79.34		52.1		51.4		62.3		50.7		45		45		0		16		17		7		5				0.85		0.75		0.62		0.21

						4/23/18		79.34		54.5		54.0		53.0		51.6		45		45		0		16		17		8		4				0.97		0.85		0.39		0.17

						4/16/18		79.34		56.1		56.4		52.8		49.9		45		45		0		15		15		11		5				1.01		0.85		0.53		0.20

						4/9/18		79.34		51.7		54.6		59.1		59.3		45		45		0		18		17		8		2				0.93		0.88		0.55		0.13

						4/2/18		79.34		55.2		58.6		53.8		64.5		45		45		0		16		15		15		2				1.01		0.97		0.76		0.20

						3/24/18		79.34		58.6		59.1		56.4		39.7		45		45		0		12		14		13		6				0.97		0.94		0.76		0.17

						3/19/18		79.34		58.1		59.6		57.0		39.0		44		44		0		13		13		13		5				1.01		0.90		0.78		0.14

						3/12/18		79.34		59.3		60.8		56.6		41.5		44		45		0		13		13		13		6				1.11		0.98		0.76		0.18

						3/5/18		79.34		61.2		63.5		50		20.4		44.25		44		0		11		11		12		10				1.12		1.05		0.51		0.18

						2/26/18		79.34		62.3		63.6		61.2		25.1		44.25		44		0		11		11		12		10				1.26		1.06		0.97		0.20

						2/19/18		79.34		63.6		64.2		58.2		29.0		44.25		44		0		11		11		12		10				1.49		1.12		0.78		0.22

						2/12/18		79.34		64		64.4		58.7		29.8		44.5		44		0		11		11		12		10				1.57		1.15		0.81		0.22

						2/5/18		79.34		64.9		65.2		49.8		32.7		44.5		44		0		11		11		12		10				1.80		1.25		0.50		0.24

						1/29/18		79.34		65.3		65.5		49.7		36.8		44.5		45		0		12		11		12		10				2.11		1.29		0.50		0.26

						1/22/18		79.34		66.1		65.5		51.5		36.8		44.5		45		0		12		11		12		10				2.45		1.29		0.54		0.26

						1/18/18		79.34		66.0		65.9		52.6		38.2		45		45		0		12		11		12		11				2.40		1.36		0.57		0.30		Transducers in IW0103 and IW0105 replaced on 1/15.

						1/13/18		79.34		66.3		67.21		54.8		58.9		45		45		0		12		11		11		11				2.55		1.62		0.59		0.70		IW0103 and IW0105 DTW from manual measurement on 1/11.

						1/8/18		79.91		67.2		50.6		67.49		58.4		45		45		0		12		11		11		10				1.54		1.70		1.80		0.61		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						1/1/18		79.91		68.2		60.0		67.49		58.4		45		45		0		12		11		11		11				1.76		1.80		1.80		0.67		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						12/26/17		79.91		68.0		60.0		67.49		58.4		45		45		0		14		10		13		9				2.00		1.90		2.13		0.55		*Transducer not working properly in IW0103 and IW0105. Transducer in IW0101 is removed.  Water level from manual measurement on 12/22. IW0103 and IW0105 transducers to be replaced on 1/15.

						12/19/17		79.91		67.7		64.7		62.2		60.7		45		45		0		14		10		12		9				1.92		1.90		1.05		0.64		*Reduced extraction rate in EW0101 from 60 to 40 gpm on 12/18.

						12/11/17		79.91		69		55.2		62.1		59.1		65		65		0		17		18		14		16				2.83		1.90		1.22		1.03		IW0104 and IW0105 rehabilitated using acid treatment, followed by sonar jetting and backflush      


						12/4/17		79.91		67.6		66.5		74		74		45		45		0		22		23		0		0				2.97		2.00		0.16		0.23		*IW0104 and IW0105 off for rehabilitation

						11/27/17		79.91		68.8		75		17.9		13.4		65		65		0		21		21		9		14				3.39		2.10		0.16		0.23

						11/20/17		79.91		68.8		67.4		20.1		17		65		65		0		21		21		10		14				3.39		2.20		0.18		0.24

						11/13/17		79.91		69.2		69.5		22.3		21.2		65		65		0		20		21		11		13				3.45		2.50		0.21		0.24

						11/6/17		79.91		69.2		69		26		22		65		65		0		20		20		11		13				3.45		2.30		0.22		0.25						4/1/17		0.25

						10/30/17		79.82		69.7		68.2		29		25.8		65		65		0		20		20		11		13				3.77		2.40		0.24		0.26						11/6/18		0.25

						10/25/17		79.82		70.0		66.4		31.0		16.3		65		65		0		19		19		11		16				3.80		2.50		0.25		0.27

						10/23/17		79.82		70.1		66.3		31.4		16.7		65		65		0		19		19		11		16				3.88		2.47		0.25		0.27

						10/18/17		79.82		70.5		66.7		33		19.6		65		65		0		18		18		12		15				4.00		2.47		0.29		0.27		*antisiphon valve in IW0104 replaced to allow decreased flow to well and increased flow to other injection wells.

						10/16/17		79.82		71.2		67.5		20.8		25.4		65		65		0		15		15		21		13				3.95		2.31		0.39		0.26

						10/9/17		79.82		71.3		67.5		25		25.6		65		65		0		16		15		21		14				4.32		2.31		0.42		0.28

						10/2/17		79.82		71.5		67.2		30.2		27.6		65		65		0		16		15		22		13				4.57		2.21		0.49		0.27

						9/28/17		74.9		71.7		67.2		27.2		39.8		65		65		0		15		14		27		10				4.55		2.06		0.56		0.28

						9/25/17		74.9		71.7		67.0		29.3		41.1		65		60		0		15		14		27		9				4.55		2.00		0.59		0.27

						9/22/17		74.9		72.1		67.4		33.9		41.4		65		60		0		15		14		27		10				5.17		2.12		0.66		0.30

						9/21/17		74.9		72.2		67.3		35.6		41.6		65		60		0		15		14		27		10				5.36		2.09		0.69		0.30

						9/20/17		74.9		72.2		67.4		37.4		41.1		65		60		0		15		13		27		10				5.36		1.97		0.72		0.29		IW0104 rehabiliated using mechanical methods only

						9/18/17		74.9		75		73		74		74		0		0		0		0		0		0		0				8.00		1.60		0.38

						9/17/17		74.9		75		73		74		74		0		0		0		0		0		0		0				10.00		1.60		0.38

						9/15/17		74.9		74.6		69.0		9.2		49.2		45		40		0		5		7		25		8				12.50		1.40		0.38		0.31

						9/12/17		74.9		74.5		69.0		12.1		48.2		45		40		0		5		7		25		8				10.00		1.40		0.40		0.30

						9/11/17		74.9		74.6		69.1		12.5		47		45		40		0		5		6		26		8				12.50		1.22		0.42		0.29

						9/9/17		74.9		74.4		68.8		15.8		49.3		45		40		0		6		7		25		8				10.00		1.35		0.42		0.31

						9/7/17		74.9		74.5		69.1		17.6		47.5		45		40		0		6		7		25		9				12.00		1.43		0.44		0.33		*Readings approx. 7 hrs following system restart

						9/6/17		74.9		75.0		67.8		74		74		0		0		0		0		0		0		0						2.00		0.40				*System off in advance of EW0101 pumping test

						9/5/17		74.9		75.0		67.8		64.2		46.7		31		31		0		4		16		1		10						2.58		0.40		0.35

						9/1/17		74.9		73.6		68.4		67.3		25.1		51		51		0		0		15		1		16				0.00		2.68		0.42		0.32		*IW0102 turned on.  Reduced injection rate to IW0104.

						8/31/17		74.9		73.5		69.8		26.1		25		53		53		0		0		15		22		16				OFF		OFF		0.45		0.32		*IW0103 turned on.  Reduced injection rates to IW0104 and IW0105.

						8/29/17		74.9		73.5		74.6		10.5		27		53		53		0		0		0		38		15				OFF		OFF		0.59		0.31		*System restarted.  Water levels not stabilized.  Initially at 9.2 ft following startup.

						8/28/17		74.9		73.5		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF						*System shutddown due to computer system and transducer issues.  IW DTW not reported and carried over from previous reading.

						8/22/17		74.9		73.5		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF						*System shutddown due to computer system and transducer issues.  IW DTW not reported and carried over from previous reading.

						8/21/17		74.9		73.5		72.7		21.8		27.8		54		53		0		0		0		38		15				OFF		OFF		0.71		0.32

						8/15/17		74.9		73.5		72.7		25.6		22.9		51		51		0		0		0		36		15				OFF		OFF		0.73		0.29		*Only DTW for IW0104 and 0105 provided.  Other DTW measurements assumed.

						8/14/17		74.9		73.5		72.7		27.5		23.0		52.5		52.5		0		0		0		37		15				OFF		OFF		0.78		0.29

						8/10/17		75.0		73.5		70.9		74		74		0		0		0		0		0		0		0				OFF		OFF						*System off for packer installation in EW0101 and redevelopment of EW0102.

						8/9/17		75.0		73.5		70.9		74		74		0		0		0		0		0		0		0				OFF		OFF						*System off for packer installation in EW0101 and redevelopment of EW0102.

						8/7/17		75.0		73.5		70.9		19.8		25.2		63		63		0		0		0		48		15				OFF		OFF		0.87		0.30

						8/5/17		75.1		73.6		72.7		22		26.1		63		63		0		0		0		48		15				OFF		OFF		0.91		0.31		*Only DTW for IW0104 and 0105 provided.  Other DTW measurements assumed.

						8/3/17		75.1		73.6		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF

						8/2/17		75.1		73.6		72.7		74		74		0		0		0		0		0		0		0				OFF		OFF

						8/1/17		75.1		73.6		72.7		24.8		23.3		64		64		0		0		0		49		15				OFF		OFF		0.98		0.29

						7/31/17		75.1		73.6		72.7		25.9		23.8		64		64		0		0		0		49		15				OFF		OFF		1.00		0.29

						7/28/17		74.8		73.4		72.4		26.7		23.8		64		64		0		0		0		49		15				OFF		OFF		1.01		0.29

						7/25/17		74.8		73.4		72.4		29.9		23.9		64		64		0		0		0		49		15				OFF		OFF		1.09		0.29

						7/24/17		74.8		73.4		72.4		30		23.7		64		64		0		0		0		49		15				OFF		OFF		1.09		0.29

						7/18/17		74.6		73.4		72.5		32.2		24.5		64		64		0		0		0		49		15				OFF		OFF		1.14		0.30

						7/17/17		74.6		73.4		72.5		31.8		24.4		64		64		0		0		0		49		15				OFF		OFF		1.13		0.30

						7/14/17		74.6		73.4		72.5		31.8		24.4		64		64		0		0		0		49		15				OFF		OFF		1.13		0.30

						7/13/17		74.6		73.4		72.5		74		74		0		0		0		0		0		0		0				OFF		OFF

						7/12/17		74.6		73.4		72.5		74		74		0		0		0		0		0		0		0				OFF		OFF

						7/11/17		74.6		73.3		72.4		31		26.5		61		61		0		0		0		47		14				OFF		OFF		1.07		0.29

						7/10/17		74.6		73.3		72.4		31.0		25.4		61		61		0		0		0		47		14				OFF		OFF		1.07		0.28

						7/6/17		73.7		73.0		72.0		32.4		23.9		63		63		0		0		0		48		15				OFF		OFF		1.13		0.29

						7/5/17		73.7		73.0		72.0		32.6		22.6		63		63		0		0		0		48		15				OFF		OFF		1.13		0.29

						7/3/17		73.7		73.0		72.0		31.3		28.9		63		63		0		0		0		50		13				OFF		OFF		1.14		0.28

						7/1/17		75.1		73.1		72.2		32.0		27.4		63		63		0		0		0		49		14				OFF		OFF		1.14		0.29

						6/30/17		75.1		73.1		72.2		33.7		23.3		63		63		0		0		0		48		15				OFF		OFF		1.16		0.29

						6/29/17		75.1		73.1		72.2		33.0		26.3		63		63		0		0		0		48		15				OFF		OFF		1.14		0.31

						6/28/17		75.1		73.1		72.2		32.7		24.7		63		63		0		0		0		48		15				OFF		OFF		1.13		0.30

						6/27/17		75.1		73.1		72.2		33.7		30.5		63		63		0		0		0		50		13				OFF		OFF		1.21		0.29

						6/26/17		75.1		73.1		72.2		31.9		14.2		63		63		0		0		0		49		14				OFF		OFF		1.14		0.23

						6/23/17		72.1		72.9		71.7		34.1		24.1		63		63		0		0		0		49		14				OFF		OFF		1.20		0.28

						6/21/17		72.1		72.9		71.7		35		25.2		63		63		0		0		0		49		14				OFF		OFF		1.23		0.28

						6/20/17		72.1		72.9		71.7		35.3		24.1		62		62.5		0		0		0		49		14				OFF		OFF		1.23		0.28

						6/19/17		72.1		72.9		71.7		36		23.9		62		62.5		0		0		0		49		14				OFF		OFF		1.26		0.27

						6/13/17		70.1		72.7		71.4		39.4		24.4		64		64		0		0		0		50		14				OFF		OFF		1.40		0.28

						6/12/17		70.1		72.7		71.4		40		24.6		64		64		0		0		0		50		14				OFF		OFF		1.43		0.28

						6/11/17		69.3		72.6		71.3		40.6		24.7		64		64		0		0		0		50		14				OFF		OFF		1.45		0.28

						6/9/17		69.3		72.6		71.3		40.8		25.2		64		64		0		0		0		50		14				OFF		OFF		1.46		0.28

						6/8/17		69.3		72.6		71.3		41.4		25.1		65		65		0		0		0		50		15				OFF		OFF		1.49		0.30

						6/6/17		69.3		72.7		71.5		39.4		24.7		65		65		0		0		0		50		15				OFF		OFF		1.40		0.30

						6/5/17		71.9		72.7		71.5		28.2		21.3		65		65		0		0		0		50		15				OFF		OFF		1.07		0.28

						6/4/17		69.1		72.7		71.3		38.9		23.9		65		65		0		0		0		50		15				OFF		OFF		1.39		0.29

						6/3/17		69.1		72.7		71.3		38.7		24.04		65		65		0		0		0		50		15				OFF		OFF		1.38		0.29

						6/1/17		69.1		72.7		71.3		39.2		24.6		65		65		0		0		0		50		15				OFF		OFF		1.40		0.30

						5/31/17		69.2		72.7		71.3		39.2		24.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/30/17		68.9		72.6		71.3		39		24.5		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/29/17		68.7		72.6		71.3		39.2		24.6		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/28/17		68.6		72.5		71.1		39		24.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/27/17		68.4		72.5		71.2		38.8		24.5		66		66		0		0		0		51		15				OFF		OFF		1.41		0.30

						5/26/17		68.4		72.5		71.2		39.1		24.6		66		66		0		0		0		51		15				OFF		OFF		1.42		0.30

						5/25/17		68.2		72.5		71.4		39		24		66		66		0		0		0		51		15				OFF		OFF		1.42		0.29

						5/24/17		68.4		72.5		71.5		39.1		23.7		66		66		0		0		0		51		15				OFF		OFF		1.42		0.29

						5/22/17		68.6		72.5		71.5		34.2		24.5		66		66		0		0		0		51		15				OFF		OFF		1.25		0.30

						5/19/17		68.3		72.3		71.7		36.6		32.1		66		66		0		0		0		51		15				OFF		OFF		1.33		0.35

						5/18/17		68.4		72.3		71.5		38.9		34.7		66		66		0		0		0		51		15				OFF		OFF		1.41		0.37

						5/17/17		68.1		72.3		71.3		40.8		36.1		66		66		0		0		0		51		15				OFF		OFF		1.49		0.39

						5/16/17		68.6		72.3		71.2		42.4		37.4		66		66		0		0		0		51		15				OFF		OFF		1.56		0.40

						5/15/17		73.7		72.4		71.5		38.5		49.2		67		67		0		0		0		56		11				OFF		OFF		1.53		0.43

						5/14/17		68.6		72.2		71		74		74		0		0		0		0		0		0		0				OFF		OFF

						5/13/17		68.6		72.2		71		74		74		0		0		0		0		0		0		0				OFF		OFF

						5/12/17		68.6		72.2		71		39.6		36.5		67		67		0		0		0		52		15				OFF		OFF		1.47		0.39

						5/11/17		68		72.2		70.9		40.9		37.4		67		67		0		0		0		52		15				OFF		OFF		1.52		0.40

						5/10/17		68.1		72.2		70.7		41.3		38.9		67		67		0		0		0		52		15				OFF		OFF		1.54		0.42

						5/9/17		67.9		72.2		70.7		42.0		40.5		66		66		0		0		0		52		15				OFF		OFF		1.58		0.43

						5/8/17		67.9		72.3		70.7		42.1		41.8		64		64		0		0		0		52		15				OFF		OFF		1.58		0.45

						5/4/17		73.6		72.1		70.8		45.3		36.4		67		67		0		0		0		44		23				OFF		OFF		1.48		0.60

						5/3/17		73.3		72.1		70.7		46.5		41.4		67		67		0		0		0		44		23				OFF		OFF		1.54		0.68

						5/2/17		74		74		74		47.5		43		67		67		0		0		0		42		25				OFF		OFF		1.53		0.78

						5/1/17		74		74		74		74		74		0		0		0		0		0		0		0				OFF		OFF

						4/29/17		74		74		74		74		74		0		0		0		0		0		0		0				OFF		OFF

						Injection Well Rehabilitation

				Well Development:



						Date		Well		GW Volume Generated (gal.)								Type of well development

				2017		5/1/17		IW0105		4000								Mechanical and Backflush at 60 gpm

						8/23/17		IW0103		4700								Sonar jetting and backflush at 70+ gpm

						9/1/17		IW0102		4700								Acid treatment (NuWell 120/310), followed by sonar jetting and backflush up to 70 gpm

						9/18/17		IW0104		4700								Mechanical and Backflush.

						12/52017		IW0104		4200								Acid treatment, followed by sonar jetting and backflush

						12/6/17		IW0105		4000								Acid treatment, followed by sonar jetting and backflush

				2018		9/20/18		IW0103		2600								Acid treatment with double-swabbing and backflushing

						9/20/18		IW0105		5900								Acid treatment with double-swabbing and backflushing
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Rate	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	42746	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	42857	42856	45	45	45	45	45	45	45	45	45	44	45	44	44	44	44	44	45	45	45	45	45	45	45	45	65	45	65	65	65	65	65	65	65	65	65	65	65	65	60	60	60	60	0	0	40	40	40	40	40	0	31	51	53	53	0	0	53	51	52.5	0	0	63	63	0	0	64	64	64	64	64	64	64	64	0	0	61	61	63	63	63	63	63	63	63	63	63	63	63	62.5	62.5	64	64	64	64	65	65	65	65	65	65	66	66	66	66	66	66	66	66	66	66	66	66	66	67	0	0	67	67	67	66	64	67	67	67	0	0	Si action level	42826	43410	0.25	0.25	





IW0102

Specific Capacity	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	0.27777777777777785	0.23809523809523808	0.22140221402214022	0.25316455696202528	0.54054054054054013	0.3	0.3	0.3	0.3188405797101449	0.58091286307053935	0.61433447098976113	0.69672131147540983	0.7441860465116279	0.87301587301587313	0.96385542168674687	1.0429447852760738	1.0179640718562872	1.1038961038961039	1.1594202898550727	0.91304347826086951	0.71969696969696972	1	1.1111111111111109	0.8733624454148472	0.84656084656084662	0.96969696969696972	1.0067114093959733	0.93264248704663222	1.0126582278481016	0.96774193548387111	1.0077519379844961	1.1111111111111109	1.1224489795918371	1.2643678160919536	1.4864864864864868	1.5714285714285714	1.8032786885245919	2.1052631578947358	2.4489795918367316	2.4	2.5531914893617005	1.538461538461539	1.764705882352942	2	1.917808219178083	2.8333333333333335	2.9729729729729706	3.3870967741935467	3.3870967741935467	3.4482758620689671	3.4482758620689671	3.7735849056603792	3.8	3.8775510204081587	4	3.9473684210526345	4.324324324324321	4.5714285714285712	4.5454545454545494	4.5454545454545494	5.1724137931034377	5.357142857142863	5.357142857142863	8	10	12.499999999999822	10	12.499999999999822	10.000000000000094	12	Injection Rate  0 0 0 0	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	6	6	8	2	0	0	0	11	14	18	17	16	16.5	16	17	17	17	16	21	19	14	13	20	16	16	15	18	16	12	13	13	11	11	11	11	11	12	12	12	12	12	12	14	14	17	22	21	21	20	20	20	19	19	18	15	16	16	15	15	15	15	15	0	0	5	5	5	6	6	





IW0102	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	0.27777777777777785	0.23809523809523808	0.22140221402214022	0.25316455696202528	0.54054054054054013	0.3	0.3	0.3	0.3188405797101449	0.58091286307053935	0.61433447098976113	0.69672131147540983	0.7441860465116279	0.87301587301587313	0.96385542168674687	1.0429447852760738	1.0179640718562872	1.1038961038961039	1.1594202898550727	0.91304347826086951	0.71969696969696972	1	1.1111111111111109	0.8733624454148472	0.84656084656084662	0.96969696969696972	1.0067114093959733	0.93264248704663222	1.0126582278481016	0.96774193548387111	1.0077519379844961	1.1111111111111109	1.12244	89795918371	1.2643678160919536	1.4864864864864868	1.5714285714285714	1.8032786885245919	2.1052631578947358	2.4489795918367316	2.4	2.5531914893617005	1.538461538461539	1.764705882352942	2	1.917808219178083	2.8333333333333335	2.9729729729729706	3.3870967741935467	3.3870967741935467	3.4482758620689671	3.4482758620689671	3.7735849056603792	3.8	3.8775510204081587	4	3.9473684210526345	4.324324324324321	4.5714285714285712	4.5454545454545494	4.5454545454545494	5.1724137931034377	5.357142857142863	5.357142857142863	8	10	12.499999999999822	10	12.499999999999822	10.000000000000094	12	0	IW0103	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	0.80188679245283012	0.85365853658536595	0.88757396449704151	0.96385542168674687	2.0270270270270254	5.7142857142857295	0.19	0.19	0.1901140684410646	0.42968749999999983	0.43824701195219107	0.50632911392405056	0.51162790697674398	0.56701030927835039	0.6282722513089003	0.65934065934065922	0.65217391304347805	0.69767441860465107	0.69999999999999973	0.69182389937106914	0.91743119266055029	0.71065989847715727	0.69892473118279563	0.83333333333333337	0.75221238938053092	0.85	0.85227272727272718	0.87628865979381454	0.97402597402597413	0.9395973154362417	0.9027777777777779	0.98484848484848464	1.0476190476190477	1.0576923076923079	1.1224489795918371	1.1458333333333339	1.2500000000000004	1.2941176470588236	1.2941176470588236	1.3580246913580256	1.6200294550809999	1.7	1.8	1.9	1.9	1.9	2	2.1	2.2000000000000002	2.5000000000000018	2.2999999999999998	2.4	2.5000000000000018	2.4675324675324668	2.4657534246575352	2.3076923076923075	2.3076923076923075	2.2058823529411775	2.0588235294117654	2	2.1212121212121229	2.0895522388059691	1.9696969696969715	1.6	1.6	1.4	1.4	1.2244897959183658	1.3461538461538454	1.4285714285714268	2	2.5806451612903212	2.6785714285714315	IW0104	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42	950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	42857	42856	42854	0.29411764705882354	0.36036036036036029	0.3783783783783784	0.34482758620689652	0.37931034482758619	0.54726368159203975	0.57999999999999996	0.6	0.68119891008174394	0.9126984126984129	0.91370558375634536	0.95000000000000029	0.96938775510204112	0.95959595959595978	0.94240837696335111	0.98901098901098927	1.0344827586206902	1.0059171597633141	1.0526315789473688	0	0	1.2280701754385974	1.2258064516129037	0.61946902654867275	0.3883495145631069	0.52884615384615397	0.55172413793103481	0.75757575757575768	0.75581395348837233	0.78313253012048223	0.76470588235294146	0.50847457627118653	0.96774193548387166	0.7792207792207797	0.80536912751677903	0.504201680672269	0.50209205020920522	0.5429864253393667	0.57142857142857162	0.58510638297872353	1.800327332242226	1.800327332242226	2.1276595744680855	1.0526315789473693	1.2173913043478268	0.16	0.15761821366024517	0.18214936247723135	0.20872865275142313	0.22448979591836735	0.2391304347826087	0.25	0.25229357798165136	0.2857142857142857	0.38745387453874536	0.42	0.4910714285714286	0.56485355648535573	0.5908096280087527	0.65693430656934304	0.68527918781725894	0.71808510638297873	0.38	0.38	0.37993920972644379	0.39745627980922099	0.41599999999999998	0.42229729729729726	0.43554006968641118	0.4	0.4	0.42	0.44989775051124747	0.58914728682170547	0.7142857142857143	0.72874493927125505	0.77894736842105261	0.86956521739130432	0.90566037735849059	0.97609561752988039	0.99796334012219956	1.0144927536231885	1.0864745011086474	1.0888888888888888	1.1448598130841123	1.1342592592592591	1.1342592592592591	1.0681818181818181	1.0681818181818181	1.1267605633802817	1.1320754716981132	1.1441647597254003	1.1395348837209303	1.1622276029055691	1.1428571428571428	1.1347517730496455	1.2106537530266344	1.1368909512761021	1.1980440097799512	1.2250000000000001	1.2342569269521411	1.2564102564102564	1.4044943820224718	1.4285714285714286	1.4534883720930234	1.4619883040935671	1.4880952380952381	1.4044943820224718	1.0683760683760684	1.3850415512465373	1.3774104683195594	1.3966480446927376	1.4245810055865924	1.4166666666666667	1.4245810055865924	1.4166666666666667	1.4088397790055247	1.4206128133704736	1.4166666666666667	1.4206128133704736	1.25	1.328125	1.412742382271468	1.4912280701754386	1.5644171779141103	1.5342465753424657	1.4689265536723164	1.5249266862170088	1.5430267062314538	1.5757575757575757	1.5805471124620061	1.4814814814814814	1.5438596491228069	1.5272727272727273	IW0105	43409	43401	43395	43388	43381	43374	43367	43360	43353	43325	43318	43311	43304	43297	43290	43283	43276	43269	43262	43255	43248	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	42978	42976	42975	42969	42968	42962	42961	42957	42956	42954	42952	42950	42949	42948	42947	42944	42941	42940	42934	42933	42930	42929	42928	42927	42926	42922	42921	42919	42917	42916	42915	42914	42913	42912	42909	42907	42906	42905	42899	42898	42897	42895	42894	42892	42891	42890	42889	42887	42886	42885	42884	42883	42882	42881	42880	42879	42877	42874	42873	42872	42871	42870	42869	42868	42867	42866	42865	42864	42863	42859	42858	42857	42856	42854	1.2941176470588236	1.3793103448275861	1.3821138211382109	1.7142857142857142	2.2666666666666666	7.8571428571428648	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	1E-3	0	0.23809523809523803	0.23121387283236988	0.20942408376963348	0.24390243902439016	0.2040816326530612	0.20833333333333334	0.17316017316017315	0.20161290322580641	0.12987012987012983	0.19607843137254896	0.17142857142857143	0.14005602240896359	0.18072289156626503	0.18416206261510126	0.20161290322580644	0.21881838074398249	0.22271714922048996	0.23809523809523808	0.26385224274406327	0.26385224274406327	0.30136986301369861	0.69620253164556944	0.61349693251533721	0.67484662576687104	0.552147	23926380349	0.6428571428571429	1.0256410256410255	0.23	0.22727272727272727	0.2413793103448276	0.24163568773234201	0.24528301886792453	0.26422764227642276	0.27257240204429301	0.274442538593482	0.27075812274368233	0.26209677419354838	0.2834008097165992	0.27426160337552741	0.28409090909090906	0.26548672566371684	0.29761904761904762	0.29940119760479045	0.29498525073746312	0.31007751937984501	0.29850746268656719	0.2857142857142857	0.31128404669260695	0.32727272727272727	0.35335689045936397	0.32064128256513025	0.32	0.3125	0.31779661016949151	0.28790786948176583	0.28846153846153844	0.30120481927710846	0.30674846625766872	0.29013539651837522	0.29296875	0.29296875	0.29354207436399216	0.29239766081871349	0.29702970297029702	0.29644268774703558	0.29644268774703558	0.28865979381443296	0.282258064516129	0.29354207436399216	0.28625954198473286	0.28199566160520606	0.29411764705882354	0.29013539651837522	0.30800821355236135	0.29821073558648115	0.29213483146067415	0.23026315789473686	0.27504911591355602	0.28112449799196787	0.27504911591355602	0.27397260273972601	0.27667984189723321	0.27777777777777779	0.27833001988071571	0.28112449799196787	0.30060120240480964	0.29821073558648115	0.27932960893854747	0.29354207436399216	0.29434850863422291	0.29761904761904762	0.29821073558648115	0.29702970297029702	0.29761904761904762	0.29821073558648115	0.29702970297029702	0.29761904761904762	0.29411764705882354	0.29239766081871349	0.29702970297029702	0.34965034965034963	0.37220843672456577	0.38560411311053988	0.39893617021276595	0.42635658914728686	0.38961038961038963	0.39893617021276595	0.41551246537396119	0.43478260869565216	0.45180722891566261	0.59585492227979275	0.68452380952380953	0.78125	IW0101	43241	43234	43227	43220	43213	43206	43199	43192	43183	43178	43171	43164	43157	43150	43143	43136	43129	43122	43118	43113	43108	43101	43095	43088	43080	43073	43066	43059	43052	43045	43038	43033	43031	43026	43024	43017	43010	43006	43003	43000	42999	42998	42996	42995	42993	42990	42989	42987	42985	42984	42983	42979	Injection 	
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Sheet1

				Well Rehabilitation Method

				Backflushing Only		Sonar with Backflushing		Acid with Backflushing		Acid & Sonar with Backflushing



		IW0102		○		○		●		14 Months



		IW0103		○		12 Months		●		○



		IW0104		3 months		○		●		12 Months



		IW0105		6 months		○		●		10 Months



																						≤  6 months 						 6 to 11 months						≥ 12 Months



																				○		Method has not been tried on well

																				* = Peformance evaluation in progress

																				(3500) = Volume in gallons of water purged during backflushing













Aeration effectiveness
• Bubbler system within the surge tank not effective enough

• 14% dissolved Mn reduction

• Effluent filter does not require frequent replacement

• Injection wells exhibit fouling and require rehabilitation <1 year

• Modifications…

• Microbubbler for greater surface area

• Maintain water level in surge tank between extraction/injection

• Ozone recirculation unit 

• Additional or finer effluent filters
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Summary & conclusion
• Hydraulic capture zone optimized, reducing flow rate & level of effort

– Sequence stratigraphy, video, flow survey, and depth-discrete sampling within extraction well resulted in 
valuable vertical characterization

– Isolation of UAS & pumping tests to obtain hydraulic properties & define capture zones
– Groundwater modeling helped to refine understanding of Kh in UAS & LAS

• Injection system optimized, balancing injection & capacity
– Identified cause of injection well fouling
– Tried new & more aggressive rehabilitation methods
– Implemented preventative measures, continuing to check and adjust

• Optimized, sustainable injection resulted in lower energy use, reduced carbon footprint, and cost 
savings compared to sanitary sewer discharge
– Reduced treatment volume by 11M gallons per year
– Meeting system objectives - system uptime >90% and COC concentrations are decreasing
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Thank You! 
Questions? 
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