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RECOVERY WELL RE137 PUMPING TEST 

TREATMENT SYSTEM EVALUATION 

FEBRUARY 2, 2022 TEST RESULTS 

NWIRP BETHPAGE, NEW YORK 

Purpose 

The Navy is in the process of constructing and conducting the initial testing of a 

treatment system to support the pumping test on recovery well RE137.  Construction of 

the system is nearly complete, with some electrical and control parts outstanding due to 

current supply chain issues.   

Field Testing 

On February 2, 2022, the Navy conducted the initial startup operation and testing of the 

RE137 Pumping Test Treatment System using first potable water with the water 

recirculated through the treatment system and then with groundwater from the RE137 

well.  During the testing, the groundwater was treated with bag filtration to remove any 

sediment from the well, advanced oxidation process (AOP) technology using hydrogen 

peroxide and ultraviolet (UV) light, and granular activated carbon (GAC).  The treated 

water was accumulated in two 21,000-gallons frac tanks, pending analytical results.   

Piping and Instrumentation Diagrams from the work plan are attached and further 

identify the treatment process and the location of the sample ports.   

Four consecutive tests were conducted using RE137 groundwater (Tests A, B, C, and 

D).  Tests A and B were at a nominal flowrate of 50 gallons per minute.  Tests C and D 

were at a nominal flowrate of 100 gallons per minute.  Peroxide dosing and UV lamp 

power were controlled by the Trojan PLC.  Referenced sample ports are as follows: 

• SP100 – Untreated RE137 groundwater 

• SP201 – AOP effluent, prior to GAC units 

• SF300 – GAC Unit No. 1 effluent, prior to GAC Unit No. 2 

• SF303 – GAC Unit No. 2 effluent, discharge to frac tanks.   

For the fixed-base laboratory testing, two facilities were used.  ALS of Middletown 

Pennsylvania was used for the volatile organic compound (VOC), metal, and limited 1,4-

dioxane analysis using the drinking water EPA Method 522.  Eurofins of Lancaster 

Pennsylvania was used for 1,4-dioxane analysis using SW8260 SIM.  Going forward, 
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the system treatment effluent will also be analyzed for 1,4-dioxane using SW8270SIM1 

and bis(2-ethyhexyl) phthalate using SW8270.2 

Test Results 

Test results are summarized in Table 1.  Based on these test results, the AOP system 

reduced VOCs and 1,4-dioxane by approximately 70 to 90 percent.  While 

demonstrating the viability of the technology, this removal is lower than the anticipated 

reduction of approximately 99 percent for most of the VOCs and 1,4-dioxane, (i.e., TCE 

less than 20 ug/L and 1,4-dioxane less than 0.1 ug/L).  Some VOCs such as carbon 

tetrachloride, chloroform, and Freon 113 are known to be resistant to destruction via the 

AOP technology, and the GAC system was designed to remove these chemicals and 

TCE residuals.  

The GAC, as expected, removed the residual VOCs following the AOP.  However, it is 

not a good long-term approach to remove high concentrations of TCE (greater than 50 

ug/L), as breakthrough of the GAC would be expected to occur in one to three months 

of operation.  With the AOP system fully operating as designed, the breakthrough of the 

GAC is anticipated to occur in 6 to 12 months.   

The GAC was also shown to be effective at removing 1,4-dioxane, at least in the short 

term.  This data is consistent with the expectation that GAC can be used as a short-term 

buffer for the removal of 1,4-dioxane, (such in the event of a failure in the AOP 

technology), but would not be good long-term approach, as GAC breakthrough of the 

1,4-dioxane would be expected to occur in less than one month.   

Based on the limited success of the February 2, 2022 testing, the Navy plans to retest 

the system on February 22 or 23, 2022 and collect additional samples to demonstrate 

the effectiveness of the AOP technology.  During the February 2, 2022, there were 

some problems noted with the hydrogen peroxide feed pumps tripping out or providing 

insufficient flow rate.  There were no primary issues with the AOP reactor, other than it 

would automatically shut down when the hydrogen peroxide pumps tripped out.   

As can be seen in the Table 1, except for chloromethane as discussed below, all of the 

effluent groundwater samples (SP303) meet the treatment goals.  Additional data for 

other VOCs (all non detect) and the metals are provided in the Attachment from the 

laboratory.  No elevated metal concentrations were noted.  Iron will continue to be 

 
1 Note that 1,4-dixoane results using SW8270 SIM will be compared to the state groundwater standard of 0.35 ug/L 
and the 1,4-dioxane resulting using SW8260 SIM and EPA Method 522 will be compared to the state drinking water 
MCL of 1.0 ug/L.  SW 82760 SIM results are generally lower than SW8260SIM and EPA 522 results.   
2 Bis(2-ethylhexyl) phthalate is not believed to be present in the site groundwater.  Periodically it can be detected 
in water samples due to either laboratory contamination or from the PVC used in the well or treatment system 
piping.   
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tracked by the Navy, primarily because it may impact the lamps in the AOP reactor and 

require periodic cleaning or accumulate in the GAC units and require periodic 

backwashing.   

Chloromethane was reported at a concentration of 5.4 to 5.8 ug/L in each of the effluent 

groundwater samples (SP303), as well as in the effluent from the first GAC unit (SP300) 

at concentrations of 3.7 to 4.1 ug/L.  It was not detected in the influent groundwater 

samples (SP100) or AOP effluent samples (SP201), confirming that it is not present in 

the groundwater or formed in the AOP unit.  This data indicates that the chloromethane 

(and to a less extent bromomethane) are associated with the GAC or the fiberglass 

GAC vessels.  The Navy confirmed with the vendor that the GAC is virgin carbon made 

from coconut shells, and therefor chloromethane would not be expected to be present.  

These reported concentrations are only slightly greater than the MCL of 5 ug/L.  Of the 

VOCs, chloromethane is very volatile, and residuals, if present, would have dissipated 

from the frac tanks over the past two weeks.   

Path Forward 

Currently, the Navy has approximately 25,000 gallons of water with quality consistent 

with results presented in Table 1 from four samples identified as SP303 (Tests A, B, C, 

and D).  These samples were collected while the frac tanks were being filled.  The pH of 

the water is approximately 6 to 7 SU.  During the testing, the pH of the influent 

groundwater water started at 7.5 SU, went as high as 9.1 SU, and decreased to 5.1 SU 

by the end of the testing.  Historically, under relatively stagnant conditions, well grout 

can locally increase the pH of groundwater.   

On February 22, 2021, the Navy will be restarting the system by recycling treated frac 

water through the treatment system and back into the frac tank.  During this time, the 

operation of the system and in particular, the hydrogen peroxide concentration in the 

system, will be confirmed and stabilized.  At that time, approximately 20,000 gallons of 

water will be discharged to the Nassau County sump to provide space for storing freshly 

treated RE137 groundwater.  

The testing will be conducted at approximately 100 gallons per minute.  Two sets of 

samples (Test E and F) will be collected.   
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Sample location and parameters to be tested are as follows.   
 

Sample Location VOCs 
1,4-

Dioxane 
(8260 SIM) 

1,4-
Dioxane 

(8270 SIM) 

1,4-
Dioxane 

(EPA 522) 

Bis (2-
Ethylhexyl 
Phthalate 
(8270E) 

SP100 (System 
Influent) 

X X X -- -- 

SP201 (AOP 
Effluent) 

X X X -- -- 

SP300 (GAC Unit 
1 Effluent) 

X X -- -- -- 

SP303 (System 
Effluent) 

X X X X X 

X – Sample to be collected.   

Field instrument pH and hydrogen peroxide measurements will also be collected at 

these locations.   

After this initial testing is complete, sampling frequency, locations, and analytical 

methods will be consistent with the February 16, 2022 letter from Jason Pelton, 

NYSDEC to Scott Sokolowski, Navy titled SPDES Permit Equivalent Application Naval 

Weapons Industrial Reserve Plant Site (NWIRP), Bethpage NYSDEC Site No. 

130003B.   



TABLE 1 - TEST RESULTS, PRE STARTUP

RE137 PILOT-SCALE TESTING, FEB 2, 2022

NWIRP BETHPAGE, NEW YORK
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Test A - 50 GPM (1410)

SP100 SP201 SP300 SP303

Parameter Influent (ug/L)
AOP Effluent 

(ug/L)

GAC1 Effluent 

(ug/L)

System 

Effluent (ug/L)

1,4-dioxane (8260 SIM) 17 5.6 ND ND

1,4-dioxane (EPA 522) NA NA NA ND

1,1,2-Trichloroethane 1.1 1.2 ND ND

1,1-Dichloroethane 1 1 ND ND

1,1-Dichloroethene 6.9 0.67 ND ND

Carbon Tetrachloride 2.8 2.5 ND ND

Chloroform 1.4 1.4 ND ND

cis-1,2-Dichloroethene 3.9 1 ND ND

Freon 113 25.1 21.7 ND ND

Tetrachloroethene 3.6 0.6 ND ND

Trichloroethene 1930 414 ND ND

Bromomethane ND ND 0.9 0.83

Chloromethane ND ND 3.7 5.8

Iron 2020 NA NA 27

ug/L - microgram per lliter.  

NA - not anlyzed.  

ND - Not detected.  ND = 0.17 ug/L, for 1,4-dioxane Method 8260 SIM.  

ND = 0.023 ug/L, for 1,4 dioxane Method EPA 522.

ND = 0.33 ug/L, for VOCs.
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Test B - 50 GPM (1460)

SP100 SP201 SP300 SP303

Parameter Influent (ug/L)
AOP Effluent 

(ug/L)

GAC1 Effluent 

(ug/L)

System 

Effluent (ug/L)

1,4-dioxane (8260 SIM) 18 6.2 ND ND

1,4-dioxane (EPA 522) NA NA NA ND

1,1,2-Trichloroethane 1 0.97 ND ND

1,1-Dichloroethane 1 0.97 ND ND

1,1-Dichloroethene 6.9 0.33 ND ND

Carbon Tetrachloride 2.8 2.8 ND ND

Chloroform 1.4 1.3 ND ND

cis-1,2-Dichloroethene 3.9 0.44 ND ND

Freon 113 23.7 24.4 ND ND

Tetrachloroethene 3.7 0.33 ND ND

Trichloroethene 1870 307 ND ND

Bromomethane ND ND 0.45 1.2

Chloromethane ND ND 3.7 5.6

Iron 1360 NA NA 45.5

ug/L - microgram per lliter.  

NA - not anlyzed.  

ND - Not detected.  ND = 0.17 ug/L, for 1,4-dioxane Method 8260 SIM.  

ND = 0.023 ug/L, for 1,4 dioxane Method EPA 522.

ND = 0.33 ug/L, for VOCs.
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Test C -100 GPM (1550)

SP100 SP201 SP300 SP303

Parameter Influent (ug/L)
AOP Effluent 

(ug/L)

GAC1 Effluent 

(ug/L)

System 

Effluent (ug/L)

1,4-dioxane (8260 SIM) 18 1.9 ND ND

1,4-dioxane (EPA 522) NA NA NA ND

1,1,2-Trichloroethane 1 0.88 ND ND

1,1-Dichloroethane 1 0.8 ND ND

1,1-Dichloroethene 6.8 0.33 ND ND

Carbon Tetrachloride 2.7 2.7 ND ND

Chloroform 1.3 1.2 ND ND

cis-1,2-Dichloroethene 3.7 0.33 ND ND

Freon 113 24 23.6 ND ND

Tetrachloroethene 3.8 0.38 ND ND

Trichloroethene 1800 90 ND ND

Bromomethane ND ND ND 0.75

Chloromethane ND ND 3.9 5.7

Iron 1450 NA NA 36.4

ug/L - microgram per lliter.  

NA - not anlyzed.  

ND - Not detected.  ND = 0.17 ug/L, for 1,4-dioxane Method 8260 SIM.  

ND = 0.023 ug/L, for 1,4 dioxane Method EPA 522.

ND = 0.33 ug/L, for VOCs.
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Test D -100 GPM (1610)

SP100 SP201 SP300 SP303

Parameter Influent (ug/L)
AOP Effluent 

(ug/L)

GAC1 Effluent 

(ug/L)

System 

Effluent (ug/L)

1,4-dioxane (8260 SIM) 18 4.5 ND ND

1,4-dioxane (EPA 522) NA NA NA ND

1,1,2-Trichloroethane 1.1 0.89 ND ND

1,1-Dichloroethane 1.1 0.87 ND ND

1,1-Dichloroethene 6.4 0.33 ND ND

Carbon Tetrachloride 2.5 2.5 ND ND

Chloroform 1.3 1.2 ND ND

cis-1,2-Dichloroethene 3.6 0.33 ND ND

Freon 113 22.7 22.1 ND ND

Tetrachloroethene 3.8 0.59 ND ND

Trichloroethene 1730 225 ND ND

Bromomethane ND ND ND 1.2

Chloromethane ND ND 4.1 5.4

Iron 993 NA NA 31.9

ug/L - microgram per lliter.  

NA - not anlyzed.  

ND - Not detected.  ND = 0.17 ug/L, for 1,4-dioxane Method 8260 SIM.  

ND = 0.023 ug/L, for 1,4 dioxane Method EPA 522.

ND = 0.33 ug/L, for VOCs.
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ANALYTICAL REPORT
Eurofins Lancaster Laboratories Env, LLC
2425 New Holland Pike
Lancaster, PA 17601
Tel: (717)656-2300

Laboratory Job ID: 410-71758-1
Client Project/Site: RE137 Treatment System, NWIRP Bethpage

For:
Tetra Tech, Inc.
Foster Plaza VII
661 Anderson Drive
Foster Plaza 7 Suite 200
Pittsburgh, Pennsylvania 15220

Attn: Karen Lyons

Authorized for release by:
2/10/2022 12:14:00 PM
Darlene Bandy, Project Mgmt. Assistant
(717)725-7342
Darlene.Bandy@Eurofinset.com

Designee for

Stephen Gordon, Senior Project Manager
(412)525-0071
Stephen.Gordon@eurofinset.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
Project Manager at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Analytical test results meet all requirements of the associated regulatory program (e.g., NELAC (TNI), DoD,
and ISO 17025) unless otherwise noted under the individual analysis.  Data qualifiers are applied to note
exceptions.  Noncompliant quality control (QC) is further explained in narrative comments.
· QC results that exceed the upper limits and are associated with non-detect samples are qualified but further
narration is not required since the bias is high and does not change a non-detect result. Further narration is
also not required with QC blank detection when the associated sample concentration is non-detect or more
than ten times the level in the blank.
· Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted. In these
situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD is performed, unless otherwise
specified in the method.
· Surrogate and/or isotope dilution analyte recoveries (if applicable) which are outside of the QC window are
confirmed unless attributed to a dilution or otherwise noted in the narrative.
Regulated compliance samples (e.g. SDWA, NPDES) must comply with the associated agency
requirements/permits.

Measurement uncertainty values, as applicable, are available upon request.

Test results relate only to the sample tested. Clients should be aware that a critical step in a chemical or
microbiological analysis is the collection of the sample. Unless the sample analyzed is truly representative of
the bulk of material involved, the test results will be meaningless. If you have questions regarding the proper
techniques of collecting samples, please contact us. We cannot be held responsible for sample integrity,
however, unless sampling has been performed by a member of our staff. Times are local to the area of activity.
Parameters listed in the 40 CFR Part 136 Table II as "analyze immediately" and tested in the laboratory are not
performed within 15 minutes of collection.

This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results
for the sample as submitted. The foregoing express warranty is exclusive and is given in lieu of all other
warranties, expressed or implied, except as otherwise agreed. We disclaim any other warranties, expressed or
implied, including a warranty of fitness for particular purpose and warranty of merchantability. In no event shall
Eurofins Lancaster Laboratories Environmental, LLC be liable for indirect, special, consequential, or incidental
damages including, but not limited to, damages for loss of profit or goodwill regardless of (A) the negligence
(either sole or concurrent) of Eurofins Lancaster Laboratories Environmental and (B) whether Eurofins
Lancaster Laboratories Environmental has been informed of the possibility of such damages. We accept no
legal responsibility for the purposes for which the client uses the test results. Except as otherwise agreed, no
purchase order or other order for work shall be accepted by Eurofins Lancaster Laboratories Environmental
which includes any conditions that vary from the Standard Terms and Conditions, and Eurofins Lancaster
Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order
submitted by client.

Darlene Bandy

Project Mgmt. Assistant

2/10/2022 12:14:00 PM

Client: Tetra Tech, Inc.

Project/Site: RE137 Treatment System, NWIRP Bethpage
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