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GALLUP 

January 29, 2010 

VIA EMAIL AND CERTIFIED MAIL No. 7008 2810 0000 4726 2151 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environmental Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Joel Dougherty (6EN-HE) 
Hazardous Waste Enforcement Branch 
U.S. EPA Region 6, Suite 1200 
1445 Ross Ave. 
Dallas, TX 75202-2733 

tr")(,"'~\0 . \ 

RE: PROCESS DESIGN REPORT FOR THE WASTEWATER TREATMENT PLANT 
WORK PLAN (ALTERNATE DESIGN) 
WESTERN REFINING SOUTHWEST, INC., GALLUP REFINERY 
EPA ID #NMD000333211 

Dear Mr. Bearzi: 

Western Refining Southwest, Inc., Gallup refinery ("Gallup") has reviewed NMED's 
October 27, 2009 notice of disapproval (NOD) requesting additional information on the Process 
Design Report for the Wastewater Treatment Plant Work Plan (Alternate Design) ("Work Plan"). 
Gallup plans to address all comments contained in this NOD and submit a revised work plan to 
NMED with additional information as soon as possible. Gallup takes great pride in this project 
and fully understands the necessity to complete the installation in a timely manner. However, as 
explained below, NMED has requested certain information that will not be made available to 
Gallup until after Gallup purchases the process units described in the Work Plan. Consequently, 
Gallup requests NMED's reconsideration of its Comment 7-NMED Response, Comment 20, and 
Comment 21. Gallup also takes this opportunity to provide information below and attached 
concerning an on-site test demonstration ofthe proposed technology. 

Reconsideration Request 

NMED' s Comment 7 of the NOD notes that Gallup provided a schematic of the Macro 
Porous Polymer Extraction ("MPPE") technology in Figure 2 of the Work Plan. NMED's 
Comment requests additional design detail and a design drawing of the MPPE technology that 
will actually be installed at the facility. NMED' s Comments 20 and 21 similarly request 
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additional design and process flow diagrams for the "DGF" and MPPE that are specific to the 
actual treatment plant that will be installed. However, the manufacturer of the MPPE will not 
develop and provide rigorous, individualized design details incorporating the MPPE with the 
Dissolved Gas Flotation ("DAF") technology to Gallup unless and until Gallup places an order 
for an MPPE unit. Gallup can only order the MPPE technology after NMED approval of the 
WWTP design. Consequently, due to circumstances outside of Gallup's control, it is impossible 
at this time for Gallup to obtain and provide more detailed design schematics to NMED than 
those already provided. 

For this reason, Gallup is requesting NMED to reconsider and withdraw its request for 
additional information in the NMED Response to Comment 7, Comment 20, and Comment 21 
and, instead, consider the Work Plan design with the additional infurmation that Gallup will 
provide shortly in response to Comments 1-6, and 8-19 of the NOD. Once NMED approval of 
the Work Plan is granted (including approval to proceed with the use of the MPPE technology 
along with the DAF technology), Gallup will be in a position to order the equipment and, 
thereafter, provide NMED with the detailed design drawings for the equipment that can be 
incorporated into the approved Work Plan. 

MPPE Test Demonstration 

Also, Gallup advises NMED of the following work performed in furtherance of 
compliance with the Consent Agreement and Final Order. During the month of November a test 
demonstration of the proposed project described in the Work Plan was conducted at the Refinery. 
The demonstration consisted of a pilot DAF unit along with a pilot MPPE unit.. This simulated 
operation received an influent stream from the New API that was then fed into a scaled down 
DAF. The capacity of the DAF was 15-70 gallons per minute. For the purpose of the test run, 20 
gallons per minute were processed through the unit. The DAF unit was used to create a clarified 
stream to feed to the MPPE unit. The D AF also created a float stream that will be used to 
estimate the float that will be generated in the full scale operation. The clarified effluent stream 
was then sent to the MPPE unit. The MPPE unit then processed the stream at a rate of 20 gallons 
per minute. A report from the manufacturer of the MPPE is attached providing results of the 
Waste Water Treatment Project Trial Run. During the three week trial, the benzene level of the 
treated water was constantly below 0.5 ppm, with varying benzene inlet concentrations from 3. 7 
to 14.0 ppm, at an average flow rate of 15 gpm. This trial run was a closed system. All streams 
generated were contained and returned to the influent of the New API, where they were 
processed and sent to the benzene strippers and then to the aeration lagoons. The results of this 
test demonstration provide Gallup additional confidence that the MPPE technology in 
conjunction with the DAF units will achieve rompliance with the Consent Agreement and Final 
Order. 

I certify that the information contained in or accompanying this submission is true, 
accurate and complete. As to those identified portions of this submission for which I cannot 
personally verify the truth and accuracy, I certify as the company official having supervisory 
responsibility for the person(s) who, acting upon my direct instructions, made the verification, 
that this information is true, accurate, and complete. 



Thank you for your review of this request. Gallup would be glad to arrange a phone call 
between NMED and the vendors. We look forward to your response. Please feel free to contact 
Ed Riege at 505-722-0217 with any questions. 

Sincerely, 

~~;~ 
Mark B. Turri 
Refinery Manager 

cc: Hope Monzeglio NMED HWB 
Carl Chavez OCD 
Dave Edelstein, EPA Region 6 
Ann Allen Western Refining 
Ed Riege Western Refining 
Shane White Western Refining 
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1 Introduction 

On request of Western Refining a MPPE (Macro forous folymer Extraction) pilot unit was 
operated at the refinery in Gallup, New Mexico. 

The operational period of the pilot was around 3 weeks, including scheduled downtime over the 
holidays, starting on November 17, 2009 and ending on December 5th, 2009. 

The process waste water (both with and without corrosion inhibitor) was taken directly from the 
plant and treated in three (3) steps. First an API separator, then a pilot DAF unit (for oil & solids 
removal), followed by the MPPE pilot unit. 

Aim of the study was: 
1. To demonstrate the capability ofMPPE to reduce the benzene 

concentration from the industrial process waste water, to a desired level 
of <0.5 mg/1, 

2. To determine to what extend the MPPE technology is also able to lower 
the concentrations of other (groups of) components like VPH (Yolatile 
fetroleum Hydrocarbons), EPH (Extractable fetroleum Hydrocarbons) 
etc., 

3. To test the combination of a DAF filter followed by a MPPE system, in 
addition to the existing API separator, for the complete water treatment. 

T bl 1 A a e 'fl verage m h b w uent c aractensttcs as gtven >y estern R fi . e mmg 
Components Unit Inlet Outlet 

Concentration Requirement 
ace. EPA 

Benzene [mg/1] 7-24 0.25-0.50 G)VEOLIA 
WATER 
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2 Equipment 

2.1 MPPE process description 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821 , USA 

Phone : 714-986-5300 
Fax : 714-986-5301 
www .veoliawaterst.com 

The standard MPPE unit consists of two columns, both containing a packed bed ofMPPE 
material. The influent water is fed into the bottom of column C-0 1 where the extraction process 
takes place in order to remove the contaminants. At the same time the other column (C-02) is 
being regenerated with low-pressure steam. After a pre-calculated time (usually l hour), the feed 
is switched to the other column, C-02. Column C-0 1 is then regenerated by low-pressure steam. 
The steam evaporates the components from the MPPE material, resulting in a vapor flow of 
organics and steam. The vapor is routed through a condenser where condensation of both steam 
and organics takes place. The condensed steam and organics are led into a separator in which the 
organics are separated from the condensed steam. The practically I 00% pure organics can be 
reused or disposed according to regulations. The water phase from the separator is recycled back 
into the MPPE system. The unit feed continuously cycles (usually approximately one hour) from 
column C-02 to C-01. The overall sound power level ofthe unit is very low and less than 80 
dB(A) at switch-over once an hour. 

T-'11 
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WHITTIER FILTRATION 

Fi ure 1: Schematic MPPE 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821 , USA 

Phone : 714-986-5300 
Fax : 714-986-5301 
www. veoliawaterst.com 

The P&ID of the demonstration unit is presented in appendix 1 followed by the system screen 
and the set points. The PID screen in appendices 2 and 3 are showing all settings used for the 
demo unit. 

During the operation, all measured data of the different installed instruments are saved on the 
hard disk ofthe PC. This historical data is visually displayed in appendices 7- 10 

(i}VEOLIA 
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2.2 Pilot set-up 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Phone : 714-986-5300 
Fax : 714-986-5301 
www. veoliawaterst.com 

The influent waste water was taken directly from the refinery process waste stream. First step 
was to feed the water through the existing API separator. Next, the water was fed to the DAF 
pilot unit. After being treated by the DAF unit the water was then fed to the pilot MPPE unit 
using a membrane (diaphragm type) pump. The treated waste water leaving the MPPE unit was 
discharged to an external buffer tank. 

The photo above shows the treatment train set up. The MPPE unit is in the middle of the photo 
Gust left of the yellow generator) and the DAF is located to the left of the MPPE unit. 

The green Baker storage tank is located just behind the yellow generator in the lower right side of 
the photo. 

Due to fluctuations in the refinery waste water characteristics, the MPPE pilot study was 
conducted over a three (3) week period to check the overall performance of the MPPE unit and 
verify its ability to treat fluctuations in influent water characteristics. 

(i)VEOLIA 
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WHITTIER FILTRATION WHilTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

During the pilot plant trial, the unit was periodically sampled by Western Refining. Each morning 
and evening the unit was switched from fire water to process waste water and vice versa. Samples 
of both the influent (after pre-filter) and the effluent were taken. 

The samples were sent to an independent certified laboratory, Analytical Resources, Inc., for the 
analysis ofBTEX, VPH (volatile petroleum hydrocarbons) and EPH (extractable petroleum 
hydrocarbons). 

The following characteristics hold for the MPPE Pilot Unit installed at the Western Refining, 
Gallup, New Mexico refinery. 

Trailer Mounted Unit 
Trailer Footprint 
Construction 
Interface 
Panel Construction 
Pre-Filters 
Max. influent flow 
Min. influent flow 
Column Dimensions 

8' X 28' X 11' (off the ground) 
Stainless Steel 
Graphical Man-Machine via Notebook Computer 
Weather Proof 
Bag Type, lnline Solids Filtration 
50 gpm (15 gpm for pilot study) 
03 gpm (09 gpm for pilot study) 
Diameter 32 inches 
Height 80 inches (packed bed height= 64") 

Total unit weight 7 tons 

a e: T bl Sh ows opera 10na parame ers o f t e pt 0 um fth MPPE "I t "t 
Connection Pilot Unit 

Influent water flow (intermittent) 03-50 gpm 

Effluent discharge (manual) and disposal, 03-50 gpm 

Organics discharge and disposal (manual) 

Cooling water supply 10-20 gpm 

Cooling water return 10-20 gpm 

Plant steam (P < 15 psig, T < 230°F) max. 400 lb/hr 

Or water for steam generator(> 25 psig) 1-2 gpm 

Condensate/drain from boiler (atmospheric) 1-2 gpm 

Power (voltage transformer, diesel gen., etc.) 3 phase, 60 Amp 480V 

Compressed DRY air (intermittent), min. 70 psig 2 scfm (80 psig) 

The MPPE process is controlled by a Siemens S7-300 PLC. Using the iFIX Intellution software it 
is possible to visualize the status of the process and to intervene in the process. In combination 
with the software package PC-Anywhere and a wireless internet connection from Verizon, the 
unit can be fully operated remotely. 

G)veOLIA 
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3 Results 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

The obtained analytical results for the influent and effluent samples taken from the unit are listed 
in the following tables. Samples taken by either Western Refining or Whittier Filtration. All 
results are analyzed by the certified lab, Analytical Resources, Inc. 

Is it important to note that many of the results were below the detection range of the test method 
and lab equipment. This is important as the values indicated with the (>) symbol are depicting a 
worse case scenario. It is unknown as to exactly how far the effluent result is below the detection 
limit. Therefore, the range could vary from say 9% to as great as 99.99% removal efficiency. 
However, the removal efficiencies are calculated for informational purposes. 

It is important to note that there were several upsets that occurred during the study. The DAF unit 
had difficulty delivering treated water to the MPPE unit due to problems with the chemical 
dosing. These problems were solved, to some degree, by the DAF technician however, the MPPE 
unit did receive poorly treated water on several occasions. The water from the DAF was still fed 
to the MPPE unit and the unit performed excellent. The results for benzene still continuously fell 
well below the required limit of <0.5 ppm. This was a good test of the MPPE unit should an upset 
occur in actual operation. 

3.1 Summary of analytical results of samples, November 20, 2009. Benzene concentrations. 

ID Time Inlet Outlet Removal 
Inlet Outlet [ugll] [ugll] Efficiency [%] 

PZ44K PZ45B 9.30AM 7100 <4.0 >99.9 
PZ44A PZ44B 10.00 AM 6200 <2.0 >99.9 
PZ45C PZ45D 10.30AM 4200 <2.0 >99.9 
PZ44L PZ45H 12.00AM 3700 <4.0 >99.9 
PZ44C PZ45A 1.00 PM 9200 2.4 >99.9 
PZ44D PZ44E 2.30PM 8600 <2.0 >99.9 
PZ44I PZ44E 2.30PM 4500 <2.0 >99.9 

PZ44M PZ45I 2.30PM 10000 <4.0 >99.9 
PZ44N PZ45J 4.30PM 9400 <4.0 >99.9 
PZ44F PZ44G 4.30PM 7500 <4.0 >99.9 
PZ44J PZ45F 5.00PM 4800 0.2 >99.9 
PZ44H PZ45B 12.30 AM 3700 <2.0 >99.9 

(i)VEOLIA 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, U • "1 
Brea, CA. 92821, USA """"'~ 

3.2 Volatiles, concentrations in mg/1. Inlet and outlet alternating 

Date ID Time Component 
m.p-

benzene toluene ethylbenzene xylene 
11-30-2009 QA24L 1:30AM 7.2 12.0 .89 3.8 
11-30-2009 QA24E 1:30AM .0018 .0019 <0.001 <0.002 
12-02-2009 QA24D 11:30AM 5.5 9.6 .71 3.0 
12-02-2009 QA240 I 1:30AM <0.001 <0.001 <0.001 <0.002 
12-02-2009 QA24K 1:00PM 4.8 9.2 .76 3.2 
12-02-2009 QA24J 1:00PM 0.0027 0.0014 <0.001 <0.002 
11-30-2009 QA24I 3:00PM 8.1 13.0 .87 3.6 
11-30-2009 QA24F 3:00PM .002 <0.001 <0.001 <0.002 
12-02-2009 QA24C 3:00PM 5.5 9.6 .74 3.2 
12-02-2009 QA24A 3:00PM .0053 .003 <0.001 <0.002 
11-30-2009 QA24G 4:00PM 14 21 1.3 5.1 
11-30-2009 QA24H 4:00PM .0063 .0012 <0.001 <0.002 
12-02-2009 QA24M 5:00PM 7.2 12 1.0 4.2 
12-02-2009 QA24B 5:00PM .0025 .0013 <0.001 <0.002 

3.3 Volatiles, Removal efficiency in% for table above. 

Date ID Time Component 

Phone: 714-986-5300 
Fax: 714-986-5301 
www. veoliawaterst.com 

o-xylene 
1.4 

<0.001 
1.2 

<0.001 
1.3 

<0.001 
1.5 

<0.001 
1.3 

<0.001 
2.0 

<0.001 
1.7 

<0.001 

benzene toluene ethyl benzene m.p-xylene o-xylene 
11-30-2009 QA24E 1:30AM 99.98% 99.98% >99.89% >99.95% >99.93% 
12-02-2009 QA240 I 1:30AM >99.97% >99.98% >99.86% >99.93% >99.92% 
12-02-2009 QA24J 1:00PM 99.98% 99.99% >99.86% >99.93% >99.92% 
11-30-2009 QA24F 3:00PM 99.98% >99.99% >99.87% >99.94% >99.92% 
12-02-2009 QA24A 3:00PM 99.90% 99.97% >99.86% >99.94% >99.92% 
11-30-2009 QA24H 4:00PM 99.97% 99.99% >99.89% >99.94% >99.93% 
12-02-2009 QA24B 5:00PM 99.98% 99.99% >99.89% >99.94% >99.93% 

(i)VEOLIA 

9 SoluUons & Technoktgles 



! I 

WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

3.4 VPH-1, Concentrations in J.l.g/1, inlet and outlet alternating 

Date ID Time Component 
MTBE pentane hexane octane 

11-30-2009 QA24L 1:30AM <500 <500 <500 <500 
11-30-2009 QA24E 1:30AM 5.7 <5 <5 <5 
12-02-2009 QA24D I 1:30AM <500 <500 <500 <500 
12-02-2009 QA240 11:30 AM 6.1 <5 <5 <5 
12-02-2009 QA24K 1:00PM NA NA NA NA 
12-02-2009 QA24J 1:00PM 9.0 <5 <5 <5 
11-30-2009 QA24I 3:00PM <500 <500 <500 <500 
11-30-2009 QA24F 3:00PM <5 <5 <5 <5 
12-02-2009 QA24C 3:00PM <500 <500 <500 <500 
12-02-2009 QA24A 3:00PM 21 <5 <5 7.5 
11-30-2009 QA24G 4:00PM <750 <750 <750 <750 
11-30-2009 QA24H 4:00PM 5.4 <5 <5 <5 
12-02-2009 QA24M 5:00PM <500 <500 <500 <500 
12-02-2009 QA24B 5:00PM 19 <5 <5 <5 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

decane dodecane 
<500 <500 

<5 <5 
<500 <500 
<5 <5 
NA NA 
<5 <5 

<500 <500 
<5 <5 

<500 <500 
<5 <5 

<750 <750 
<5 <5 

<500 <500 
<5 <5 

NA -Results not available from lab. Concentrations out of range of instrumentation. 

NOTE: Not able to calculate removal efficiency of the table above due to the inlet concentrations 
falling under the detection limits. 

3.5 VPH-2-Aromatics, Concentrations in J.l.g/1, inlet and outlet alternating 

Date ID Time Component 
C8-C10 Cl0-C12 C12-Cl3 

11-30-2009 QA24L 1:30AM 8700 <5000 <5000 
11-30-2009 QA24E 1:30AM <50 <50 <50 
12-02-2009 QA24D I 1:30AM 8700 <5000 <5000 
12-02-2009 QA240 11:30AM <50 <50 <50 
12-02-2009 QA24K 1:00PM NA NA NA 
12-02-2009 QA24J 1:00PM <50 <50 <50 
11-30-2009 QA24I 3:00PM 8500 <5000 <5000 
11-30-2009 QA24F 3:00PM <50 <50 <50 
12-02-2009 QA24C 3:00PM 8500 <5000 <5000 
12-02-2009 QA24A 3:00PM <50 <50 <50 
11-30-2009 QA24G 4:00PM 13,000 <7500 <7500 
11-30-2009 QA24H 4:00PM <50 <50 <50 
12-02-2009 QA24M 5:00PM 10000 <5000 <5000 
12-02-2009 QA24B 5:00PM <50 <50 <50 

NA -Results not available from lab. Concentrations out of range of instrumentation. 

(i)veOLIA 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

3.6 VPH-2-Aromatics, Removal efficiency in% 

Date ID Time Component 

C8-Cl0 C10-C12 C12-Cl3 
11-30-2009 QA24E 1:30AM >99.43% n.c. n.c. 

12-02-2009 QA240 11:30AM >99.43% n.c. n.c. 
12-02-2009 QA24J 1:00PM NA NA NA 

11-30-2009 QA24F 3:00PM >99.41% n.c. n.c. 

12-02-2009 QA24A 3:00PM >99.41% n.c. n.c. 

11-30-2009 QA24H 4:00PM >99.62% n.c. n.c. 

12-02-2009 QA24B 5:00PM >99.50% n.c. n.c. 

n.c.; cannot be calculated due to the fact that both influent and effluent 
concentrations are below detection limit or just influent 

Phone: 714-986-5300 
Fax: 714-986-5301 
www. veoliawaterst.com 

NA - Results not available from lab. Concentrations out of range of instrumentation 

3.7 VPH-3-Aliphatics, Concentrations in f.lg/1, inlet and outlet alternating 

Date ID Time Component 
C5-C6 C6-C8 C8-C10 C10-C12 

11-30-2009 QA24L 1:30AM <5000 6400 15000 <5000 
11-30-2009 QA24E 1:30AM 120 80 <50 <50 
12-02-2009 QA24D 11:30AM <5000 5500 14000 <5000 
12-02-2009 QA240 11:30AM 240 130 <50 <50 
12-02-2009 QA24K 1:00PM NA NA NA NA 
12-02-2009 QA24J 1:00PM 230 180 <50 <50 
11-30-2009 QA24I 3:00PM <5000 6500 17000 <5000 
11-30-2009 QA24F 3:00PM 110 78 <50 <50 
12-02-2009 QA24C 3:00PM <5000 5200 13000 <5000 
12-02-2009 QA24A 3:00PM 120 120 <50 <50 
11-30-2009 QA24G 4:00PM <7500 12000 30000 <7500 
11-30-2009 QA24H 4:00PM 140 84 <50 <50 
12-02-2009 QA24M 5:00PM <5000 7600 17000 <5000 
12-02-2009 QA24B 5:00PM 86 100 <50 <50 

NA -Results not available from lab. Concentrations out of range of instrumentation. 

(i)veOLIA 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

3 8 VPH 3 AI" h . R - - tpJ atics, I ffi . . o/(£ b bl emova e tctency m o or a ove ta e 
Date ID Time Com1 onent 

C5-C6 C6-C8 C8-Cl0 Cl0-Cl2 
11-30-2009 QA24E 1:30AM n.c. 98.75% >99.67% 

12-02-2009 QA240 I 1:30AM n.c. 97.64% 99.64% 

12-02-2009 QA24J 1:00PM NA NA NA 

11-30-2009 QA24F 3:00PM n.c. 98.80% >99.71% 

12-02-2009 QA24A 3:00PM n.c. 97.69% >99.62% 

11-30-2009 QA24H 4:00PM n.c. 99.30% >99.83% 

12-02-2009 QA24B 5:00PM n.c. 98.68% >99.71% 

n.c. - cannot be calculated due to the fact that both influent and effluent 
concentrations are below detection limit or just influent 

n.c. 

n.c. 

n.c. 
n.c. 

n.c. 

n.c. 

n.c. 

Phone: 714-986-5300 
Fax: 714-986-5301 
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NA- Results not available from lab. Concentrations out ofrange of instrumentation. 

3.9 EPH-1-Aliphatics, Concentrations in J.tg/1, inlet and outlet alternating 

Date ID Time Component 
C8-C10 C10-C12 C12-C16 C16-C21 C21-C34 

11-30-2009 QA24L 1:30AM 100 230 420 240 <40 
11-30-2009 QA24E 1:30AM <40 <40 <40 <40 <40 
12-02-2009 QA24D I 1:30AM 42 <40 66 58 <40 
12-02-2009 QA240 11:30AM NA NA NA NA NA 
12-02-2009 QA24K 1:00PM 120 210 420 290 <40 
12-02-2009 QA24J 1:00PM <40 <40 <40 <40 <40 
11-30-2009 QA24I 3:00PM 76 110 220 150 <40 
11-30-2009 QA24F 3:00PM <40 <40 <40 <40 <40 
12-02-2009 QA24C 3:00PM 160 250 670 510 60 
12-02-2009 QA24A 3:00PM <40 <40 90 46 <40 
11-30-2009 QA24G 4:00PM 250 260 530 350 <40 
11-30-2009 QA24H 4:00PM <40 <40 <40 <40 <40 
12-02-2009 QA24M 5:00PM 50 44 100 80 <40 
12-02-2009 QA24B 5:00PM <40 <40 <40 <40 <40 

NA -Results not available from lab. Concentrations out of range of instrumentation. 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

3.1.0 EPH-1-Aliphatics, Removal efficiency in% 

Date ID Time Component 

C8-C10 C10-C12 C12-Cl6 C16-C21 
11-30-2009 QA24E 1:30AM >60.00% >82.61% >90.48% >83.33% 

12-02-2009 QA240 11:30 AM NA NA NA NA 

12-02-2009 QA24J 1:00PM >66.67% >80.95% >90.48% >86.21% 

11-30-2009 QA24F 3:00PM >47.37% >63.64% >81.82% >73.33% 

12-02-2009 QA24A 3:00PM >75.00% >84.00% 86.57% 90.98% 

11-30-2009 QA24H 4:00PM >84.00% >84.62% >92.45% >88.57% 

12-02-2009 QA24B 5:00PM >20.00% >9.09% >60.00% >50.00% 

n.c.: cannot be calculated due to the fact that both influent and effluent 
concentrations are below detection limit or just influent 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

C21-C34 
n.c. 

NA 
n.c. 

n.c. 

>33.33% 

n.c. 

n.c. 

NA: Results not available from lab. Concentrations out of range of instrumentation. 

3.1.1 EPH-1-Aromatics, Concentrations in J.Lg/1, inlet and outlet alternating 

Date ID Time Component 
C8-Cl0 Cl0-Cl2 C12-C16 Cl6-C21 C21-C34 

11-30-2009 QA24L 1:30AM 4300 1100 1400 440 <40 
11-30-2009 QA24E 1:30AM <40 <40 <40 52 <40 
12-02-2009 QA24D 11:30AM 4300 1500 1400 260 <40 
12-02-2009 QA240 I 1:30AM NA NA NA NA NA 
12-02-2009 QA24K 1:00PM 4800 1700 1900 410 <40 
12-02-2009 QA24J 1:00PM 52 <40 40 66 <40 
11-30-2009 QA241 3:00PM 5600 1100 1200 310 <40 
11-30-2009 QA24F 3:00PM <40 <40 <40 <40 <40 
12-02-2009 QA24C 3:00PM 4800 1300 1500 570 60 
12-02-2009 QA24A 3:00PM <40 <40 <40 <40 <40 
11-30-2009 QA24G 4:00PM 12000 1300 1300 420 48 
11-30-2009 QA24H 4:00PM 50 <40 62 <40 <40 
12-02-2009 QA24M 5:00PM 6500 970 910 240 <40 
12-02-2009 QA24B 5:00PM <40 <40 <40 58 <40 

NA -Results not avatlable from lab. Concentrations out of range of instrumentation. 

G)VE(JLIA 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

3.1.2 EPH-1-Aromatics, Removal efficiency in% 

Date ID Time Component 

C8-Cl0 C10-C12 C12-C16 C16-C21 C21-C34 
11-30-2009 QA24E 1:30AM >99.07% >96.36% >97.14% 88.18% n.c. 

12-02-2009 QA240 11:30 AM NA NA NA NA NA 
12-02-2009 QA24J 1:00PM 98.92% >97.65% 97.89% 83.90% n.c. 

11-30-2009 QA24F 3:00PM >99.29% >96.36% >96.67% >87.10% n.c. 

12-02-2009 QA24A 3:00PM >99.17% >96.92% >97.33% >92.98% >33.33% 

11-30-2009 QA24H 4:00PM 99.58% >96.92% 95.23% >90.48% >16.67% 

12-02-2009 QA24B 5:00PM >99.38% >95.88% >95.60% 75.83% n.c. 

n.c.: cannot be calculated due to the fact that both influent and effluent 
concentrations are below detection limit or just influent 

NA: Results not available from lab. Concentrations out of range of instrumentation. 

3.1.3 Volatiles, Concentrations in mg/1, inlet and outlet alternating 

Date ID Time Component 
m.p-

benzene toluene ethyl benzene xylene o-xylene 
03-12-2009 QA69A 16:30 4.3 9.4 0.84 3.9 1.5 
03-12-2009 QA69B 16:30 <0.005 <0.005 <0.005 <0.01 <0.005 
03-12-2009 QA64A 12:05 5.2 10 0.67 2.8 1.2 
03-12-2009 QA64B 12:05 <0.01 <0.01 <0.01 <0.02 <0.01 
03-12-2009 QA64C 15:00 6.7 12 0.69 3 1.2 
03-12-2009 QA64D 15:00 <0.015 <0.015 <0.015 <0.030 <0.015 
03-12-2009 QA64E 13:30 6.5 12 0.68 3 1.2 
03-12-2009 QA64F 13:30 <0.015 <0.015 <0.015 <0.03 <0.015 
04-12-2009 QA64G 12:00 6.6 14 0.78 3.6 1.4 
04-12-2009 QA64H 12:00 <0.003 <0.003 <0.003 <0.006 <0.003 
04-12-2009 QA641 14:10 6.8 15 0.84 3.7 1.4 
04-12-2009 QA64J 14:10 0.0069 <0.003 <0.003 <0.006 <0.003 
04-12-2009 QA64K 3:00 8.4 18 I 4.6 1.6 
04-12-2009 QA64L 3:00 <0.003 <0.003 <0.003 <0.006 <0.003 
04-12-2009 QA64M 16:30 8.1 17 0.96 4.6 1.6 
04-12-2009 QA64N 16:30 0.018 <0.003 <0.003 <0.006 <0.003 
05-12-2009 QA640 16:30 4.6 10 0.77 3.2 1.3 
05-12-2009 QA64P 16:30 <0.005 <0.005 <0.005 <0.01 <0.005 
05-12-2009 QA64Q 15:15 6 12 0.87 4 1.6 
05-12-2009 QA64R 15:15 <0.01 <0.01 <0.01 <0.02 <0.01 
05-12-2009 QA64S 16:30 6 11 0.7 3 1.3 
05-12-2009 QA64T 16:30 <0.01 <0.01 <0.01 <0.02 <0.01 

G)v~~LIA 
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WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

3 .1.4 Volatiles, Removal efficiency in % of above table 3 .1.1 

Date ID Time Component 
m.p-

benzene toluene ethyl benzene xylene o-xylene 
03-12-2009 QA69B 16:30 >99.8 >99.9 >99.4 >99.7 >99.6 
03-12-2009 QA64B 12:05 >99.8 >99.9 >98.5 >99.3 >99.2 
03-12-2009 QA64D 15:00 >99.7 >99.8 >97.8 >99 >98.7 
03-12-2009 QA64F 13:30 >99.7 >99.8 >97.7 >99 >98.7 
04-12-2009 QA64H 12:00 >99.9 >99.9 >99.6 >99.8 >99.7 
04-12-2009 QA64J 14:10 >99.8 >99.9 >99.6 >99.8 >99.7 
04-12-2009 QA64L 3:00 >99.9 >99.9 >99.7 >99.8 >99.8 
04-12-2009 QA64N 16:30 >99.7 >99.9 >99.6 >99.8 >99.8 
05-12-2009 QA64P 16:30 >99.8 >99.9 >99.3 >99.6 >99.6 
05-12-2009 QA64R 15:15 >99.8 >99.9 >98.8 >99.5 >99.3 
05-12-2009 QA64T 16:30 >99.8 >99.9 >98.5 >99.3 >99.2 

3.1.5 VPH-1, Concentrations in Jlg/1, inlet and outlet alternating 

Date ID Time Component 
MTBE pentane hexane octane de cane dodecane 

03-12-2009 QA69A 16:30 <750 <750 <750 <750 <750 <750 
03-12-2009 QA69B 16:30 <5 <5 14 <5 <5 <5 
03-12-2009 QA64A 12:05 <500 930 <500 <500 <500 <500 
03-12-2009 QA64B 12:05 <5 1100 16 <5 <5 <5 
03-12-2009 QA64C 15:00 <500 36000 <500 <500 <500 <500 
03-12-2009 QA64D 15:00 <5 <5 25 <5 <5 <5 
03-12-2009 QA64E 13:30 <500 35000 <500 <5000 <500 <500 
03-12-2009 QA64F 13:30 <5 2000 29 <5 <5 <5 
04-12-2009 QA64G 12:00 <500 2800 <500 <500 <500 <500 
04-12-2009 QA64H 12:00 6.8 97 <5 <5 <5 8 
04-12-2009 QA641 14:10 <500 1500 <500 <500 <500 <500 
04-12-2009 QA64J 14:10 5 <5 <5 <5 <5 <5 
04-12-2009 QA64K 3:00 <500 1400 <500 <500 <500 <500 
04-12-2009 QA64L 3:00 5 <5 <5 <5 <5 7.9 
04-12-2009 QA64M 16:30 <500 1100 <500 <500 <500 <500 
04-12-2009 QA64N 16:30 6.3 <5 5.5 <5 <5 9.1 
05-12-2009 QA640 16:30 <500 1400 <500 <500 <500 <500 
05-12-2009 QA64P 16:30 6.5 <5 18 <5 <5 <5 
05-12-2009 QA64Q 15:15 <500 1100 <500 <500 <500 <500 
05-12-2009 QA64R 15:15 7.9 <5 14 <5 <5 <5 
05-12-2009 QA64S 16:30 <500 520 <500 <500 <500 <500 
05-12-2009 QA64T 16:30 23 <5 19 <5 <5 <5 

G)veOLIA 

15 Solutions & Te-chnolosles 



' I 

WHITTIER FILTRATION 

3.16 VPH-1, Removal efficiency in% 

Date ID Time 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Component 
MTBE pentane hexane octane de cane 

03-12-2009 QA69B 16:30 n.c. n.c. n.c. n.c. 
03-12-2009 QA64B 12:05 n.c. n.c. n.c. n.c. 
03-12-2009 QA64D 15:00 n.c. >99.9 n.c. n.c. 
03-12-2009 QA64F 13:30 n.c. 94.3 n.c. n.c. 
04-12-2009 QA64H 12:00 n.c. 96.5 n.c. n.c. 
04-12-2009 QA64J 14:10 n.c. >99.7 n.c. n.c. 
04-12-2009 QA64L 3:00 n.c. >99.6 n.c. n.c. 
04-12-2009 QA64N 16:30 n.c. >99.5 n.c. n.c. 
05-12-2009 QA64P 16:30 n.c. >99.6 n.c. n.c. 
05-12-2009 QA64R 15:15 n.c. >99.5 n.c. n.c. 
05-12-2009 QA64T 16:30 n.c. >99.0 n.c. n.c. 

n.c.; cannot be calculated due to the fact that both mfluent and effluent 
concentrations are below detection limit 

n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 

3.1.7 VPH-2-Aromatics, Concentrations in J.lg/1, inlet and outlet alternating 

Date ID Time Component 
C8-C10 C10-C12 C12-Cl3 

03-12-2009 QA69A 16:30 12000 <7500 <7500 
03-12-2009 QA69B 16:30 <50 <50 <50 
03-12-2009 QA64A 12:05 7900 <5000 <5000 
03-12-2009 QA64B 12:05 <50 <50 <50 
03-12-2009 QA64C 15:00 8000 <5000 <5000 
03-12-2009 QA64D 15:00 <50 <50 <50 
03-12-2009 QA64E 13:30 8200 <5000 <5000 
03-12-2009 QA64F 13:30 <50 <50 <50 
04-12-2009 QA64G 12:00 9000 <5000 <5000 
04-12-2009 QA64H 12:00 <50 <50 <50 
04-12-2009 QA641 14:10 9000 <5000 <5000 
04-12-2009 QA64J 14:10 <50 <50 <50 
04-12-2009 QA64K 3:00 11000 <5000 <5000 
04-12-2009 QA64L 3:00 <50 <50 <50 
04-12-2009 QA64M 16:30 12000 <5000 <5000 
04-12-2009 QA64N 16:30 <50 52 <50 
05-12-2009 QA640 16:30 8700 <5000 <5000 
05-12-2009 QA64P 16:30 <50 <50 <50 
05-12-2009 QA64Q 15:15 11000 <5000 <5000 
05-12-2009 QA64R 15:15 62 <50 <50 
05-12-2009 QA64S 16:30 8400 <5000 <5000 
05-12-2009 QA64T 16:30 76 <50 <50 

Phone: 714-986-5300 
Fax: 714-986-5301 
www .veoliawaterst.com 

dodecane 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
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WHITTIER FILTRATION 

3.1.8 VPH-2-Aromatics, Removal efficiency in% 

Date ID Time Component 
C5-C6 C6-C8 

03-12-2009 QA69B 16:30 >99.5 n.c. 
03-12-2009 QA64B 12:05 >99.3 n.c. 
03-12-2009 QA64D 15:00 >99.3 n.c. 
03-12-2009 QA64F 13:30 >99.3 n.c. 
04-12-2009 QA64H 12:00 >99.4 n.c. 
04-12-2009 QA64J 14:10 >99.4 n.c. 
04-12-2009 QA64L 3:00 >99.5 n.c. 
04-12-2009 QA64N 16:30 >99.5 n.c. 
05-12-2009 QA64P 16:30 >99.4 n.c. 
05-12-2009 QA64R 15:15 99.4 n.c. 
05-12-2009 QA64T 16:30 99 n.c. 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

C8-C10 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 
n.c. 

n.c.; cannot be calculated due to the fact that both influent and effluent 
concentrations are below detection limit 

3.1.9 VPH-3-Aliphatics, Concentrations in J..Lg/1, inlet and outlet alternating 

Date ID Time Component 
C5-C6 C6-C8 C8-C10 C10-C12 

03-12-2009 QA69A 16:30 <7500 17000 18000 <7500 
03-12-2009 QA69B 16:30 200 130 <50 <50 
03-12-2009 QA64A 12:05 5300 6200 20000 <5000 
03-12-2009 QA64B 12:05 1700 310 <50 <50 
03-12-2009 QA64C 15:00 46000 9000 20000 <5000 
03-12-2009 QA64D 15:00 1800 360 <50 <50 
03-12-2009 QA64E 13:30 45000 9100 21000 <5000 
03-12-2009 QA64F 13:30 2700 410 <50 <50 
04-12-2009 QA64G 12:00 5700 7800 26000 <5000 
04-12-2009 QA64H 12:00 390 59 <50 <50 
04-12-2009 QA641 14:10 <5000 7700 26000 <5000 
04-12-2009 QA64J 14:10 450 83 <50 <50 
04-12-2009 QA64K 3:00 <5000 12000 30000 <5000 
04-12-2009 QA64L 3:00 570 58 <50 <50 
04-12-2009 QA64M 16:30 <5000 13000 30000 <5000 
04-12-2009 QA64N 16:30 420 110 <50 <50 
05-12-2009 QA640 16:30 6300 5700 18000 <5000 
05-12-2009 QA64P 16:30 580 150 <50 <50 
05-12-2009 QA64Q 15:15 5400 7800 21000 <5000 
05-12-2009 QA64R 15:15 750 220 <50 <50 
05-12-2009 QA64S 16:30 <5000 7000 20000 <5000 
05-12-2009 QA64T 16:30 1000 400 <50 <50 
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WHITTIER FILTRATION 

3.2.0 VPH-3-Aliphatics, Removal efficiency in% 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Date ID Time Component 
C5-C6 C6-C8 C8-C10 C10-C12 

03-12-2009 QA69B 16:30 n.c. 99.2 >99.7 n.c. 
03-12-2009 QA64B 12:05 67.9 95 >99.7 n.c. 
03-12-2009 QA64D 15:00 96.1 96 >99.7 n.c. 
03-12-2009 QA64F 13:30 94 95.4 >99.7 n.c. 
04-12-2009 QA64H 12:00 93.1 99.2 >99.8 n.c. 
04-12-2009 QA64J 14:10 n.c. 98.9 >99.8 n.c. 
04-12-2009 QA64L 3:00 n.c. 99.5 >99.8 n.c. 
04-12-2009 QA64N 16:30 n.c. 99.1 >99.8 n.c. 
05-12-2009 QA64P 16:30 90.8 97.3 >99.7 n.c. 
05-12-2009 QA64R 15:15 86.1 97.1 >99.7 n.c. 
05-12-2009 QA64T 16:30 n.c. 94.2 >99.7 n.c. 

n.c.; cannot be calculated due to the fact that mfluent, effluent or both 
concentrations are below detection limit 

3.2.1 EPH-1-Aliphatics, Concentrations in J.lg/1, inlet and outlet alternating 

Date ID Time Component 
C8-C10 C10-C12 C12-C16 C16-C21 

03-12-2009 QA69A 16:30 4400 5800 9900 7500 
03-12-2009 QA69B 16:30 <40 <40 58 <40 
03-12-2009 QA64A 12:05 1400 230 230 150 
03-12-2009 QA64B 12:05 <40 <40 <40 <40 
03-12-2009 QA64C 15:00 1400 430 700 560 
03-12-2009 QA64D 15:00 <40 <40 <40 <40 
03-12-2009 QA64E 13:30 440 88 150 96 
03-12-2009 QA64F 13:30 <40 <40 <40 <40 
04-12-2009 QA64G 12:00 n.a. n.a. n.a. n.a. 
04-12-2009 QA64H 12:00 <40 <40 160 150 
04-12-2009 QA641 14:10 650 390 730 540 
04-12-2009 QA64J 14:10 <40 <40 56 52 
04-12-2009 QA64K 3:00 1800 1600 3100 2400 
04-12-2009 QA64L 3:00 <40 <40 120 76 
04-12-2009 QA64M 16:30 n.a. n.a. n.a. n.a. 
04-12-2009 QA64N 16:30 <40 <40 110 76 
05-12-2009 QA640 16:30 960 540 870 720 
05-12-2009 QA64P 16:30 <40 <40 <40 <40 
05-12-2009 QA64Q 15:15 1800 1400 2400 1700 
05-12-2009 QA64R 15:15 <40 <40 <40 <40 
05-12-2009 QA64S 16:30 1200 640 1000 700 
05-12-2009 QA64T 16:30 <40 <40 <40 <40 

n.a.; not analyzed 
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C21-C34 
3100 
<40 
<40 
<40 
180 
<40 
<40 
<40 
n.a. 
<40 
150 
<40 
810 
<40 
n.a. 
<40 
200 
<40 
660 
<40 
250 
<40 
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WHITTIER FILTRATION 

3.2.3 EPH-1-Aliphatics, Removal efficiency in% 

Date ID Time 
C8-C10 C10-C12 

03-I2-2009 QA69B I6:30 >99.0 >99.3 
03-12-2009 QA64B 12:05 >97.1 >82.6 
03-I2-2009 QA64D 15:00 >97.1 >90.6 
03-I2-2009 QA64F 13:30 >90.9 >54.5 
04-12-2009 QA64H 12:00 n.c. 1 n.c. 1 
04-12-2009 QA64J 14:10 >93.8 >89.7 
04-12-2009 QA64L 3:00 >97.7 >97.5 
04-I2-2009 QA64N I6:30 n.c. I n.c. I 
05-12-2009 QA64P I6:30 95.8 >92.5 
05-12-2009 QA64R 15:15 >97.7 >97.I 
05-12-2009 QA64T 16:30 >96.6 >93.7 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Component 
C12-C16 C16-C21 

99.4 >99.4 
>82.6 >73.3 
>94.2 >92.8 
>73.3 >58.3 
n.c. 1 n.c. 1 
92.3 90.3 
96.1 96.8 

n.c. I n.c. 1 
>95.4 >94.4 
>98.3 >97.6 
>96 >94.2 

n.c.; cannot be calculated due to the fact that influent, effluent or both 
concentrations are below detection limit 

n.c. 1; cannot be calculated due to absence of influent concentrations 

3.2.4 EPH-2-Aromatics, inlet and outlet alternating 

Date ID Time Component 
C8-C10 C10-C12 C12-C16 CI6-C21 

03-12-2009 QA69A 16:30 6700 4300 7000 5800 
03-12-2009 QA69B 16:30 56 66 130 88 
03-12-2009 QA64A 12:05 3900 1500 1600 660 
03-12-2009 QA64B 12:05 60 74 llO 68 
03-12-2009 QA64C 15:00 3800 1300 1500 850 
03-I2-2009 QA64D 15:00 54 62 llO 96 
03-12-2009 QA64E 13:30 5500 1400 1500 700 
03-12-2009 QA64F 13:30 <40 48 62 44 
04-12-2009 QA64G 12:00 n.a. n.a. n.a. n.a. 
04-12-2009 QA64H 12:00 <40 <40 <40 <40 
04-12-2009 QA64I 14:10 5300 740 810 420 
04-12-2009 QA64J 14:10 88 <40 <40 <40 
04-12-2009 QA64K 3:00 4800 1200 1800 1400 
04-12-2009 QA64L 3:00 66 <40 <40 <40 
04-12-2009 QA64M 16:30 n.a. n.a. n.a. n.a. 
04-12-2009 QA64N 16:30 44 <40 <40 <40 
05-12-2009 QA640 16:30 4400 1700 2000 970 
05-12-2009 QA64P 16:30 <40 <40 78 56 
05-12-2009 QA64Q 15:15 5500 2IOO 2600 1600 
05-12-2009 QA64R 15:15 76 80 140 70 
05-I2-2009 QA64S 16:30 6800 I700 I800 900 
05-12-2009 QA64T 16:30 74 76 llO 62 

n.a.; not analyzed 
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C21-C34 
>98.7 
n.c. 

>77.7 
n.c. 

n.c. 1 
>73.3 
>95.0 
n.c. I 
>80 

>93.9 
>84 

C21-C34 
1400 
<40 
90 

<40 
llO 
<40 
82 

<40 
n.a. 
<40 
94 

<40 
350 
<40 
n.a. 
<40 
250 
<40 
450 
<40 
I40 
<40 
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WHITTIER FILTRATION 

3.2.5 EPH-2-Aromatics, Removal efficiency in% 

Date ID Time 
C8-C10 C10-C12 

03-12-2009 QA69B 16:30 99.1 98.4 
03-12-2009 QA64B 12:05 98.4 95 
03-12-2009 QA64D 15:00 98.5 95.2 
03-12-2009 QA64F 13:30 >99.2 96.5 
04-12-2009 QA64H 12:00 n.c.1 n.c.1 
04-12-2009 QA64J 14:10 98.3 >94.5 
04-12-2009 QA64L 3:00 98.6 >96.6 
04-12-2009 QA64N 16:30 n.c. 1 n.c. 1 
05-12-2009 QA64P 16:30 >99.0 >97.6 
05-12-2009 QA64R 15:15 98.6 96.1 
05-12-2009 QA64T 16:30 98.9 95.5 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

Component 
C12-C16 C16-C21 

98.1 98.4 
93.1 89.6 
92.6 88.7 
95.8 93.7 

n.c. 1 n.c. 1 
>95.0 >90.4 
>97.7 >99.7 
n.c. 1 n.c. 1 
96.1 94.2 
94.6 95.6 
93.8 93.1 

n.c. 1; cannot be calculated due to absence of influent concentrations 
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C21-C34 
>97.1 
>55.5 
>63.6 
>51.2 
n.c.1 
>57.4 
>88.5 
n.c. 1 
>84 

>91.1 
>71.4 
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4 Conclusion 
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From the MPPE pilot plant trial at Western Refining, the following can be concluded: 

Separation performance 
• The MPPE technology is able to remove Benzene to any level required; >99.9% removal 

efficiency was measured to even below detection limits 
• During the 3 week trial, the Benzene level of the treated water was continuously below 0.5 

ppm, with varying Benzene inlet concentrations from 3.7 to 14.0 ppm, at an average flow rate 
of 15 gpm 

• The MPPE technology is able to remove BTEX to any level required; >99.9% removal 
efficiency was measured 

• The MPPE technology is able to remove the indicated VPH (Volatile ~etroleum 
HYdrocarbons) aliphatics and aromatics to any level required 

• The MPPE technology is able to remove the indicated EPH mxtractable £etroleum 
.Hydrocarbons) aliphatics and aromatics to any level required 

• The MPPE technology will remove the necessary aromatic and aliphatic hydrocarbons in 
order to meet the "no sheen" requirement at the evaporation pond 

Operational performance 
• The unit was operated 24 hours a day, 7 days a week, fully automated 
• During day time the unit was run on process waste water 
• During this period the unit was sampled by Western Refining 
• During the night time the unit was switched from process waste water to fire water 
• During running hours minimal shut down of the unit occurred 
• Some minor difficulties with the steam pressure reducer inside the MPPE unit and the 

instrument air from the external compressor were met without having any influence on the 
performance of the unit 

• The inlet bag filters had to be changed several times due to high solids loading 
• The unit was successfully observed remotely without the necessity of changing parameters 
• At the start up, some freezing problems occurred and were met. These were solved rapidly 

by installing some extra insulation and electrical tracing inside the unit and some steam 
tracing on external pipelines going to the unit 

Overall conclusion: 
• The MPPE technology proves to be very capable of lowering the Benzene 

concentration well below the by EPA required level of 0.5 mg/1 
• The MPPE technology can also remove other dissolved hydrocarbons like Toluene, 

Ethylbenzene, Xylenes, VPH and EPH (both aliphatics and aromatics) to any level 
required. 
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Appendix 1: P&ID 
... 

l 
I 

.. i·~ I 

" 

"' 

... 

22 

WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821, USA 

"' ... 

Phone : 714-986-5300 
Fax: 714-986-5301 
www. veoliawaterst.com 

Ui 
IU 
I 1' dt 

(i)veOLIA 

SolutkJns 8t Technologlf'~ 



WHITTIER FILTRATION WHITTIER FILTRATION 
315 N. Puente Street, Unit A 
Brea, CA. 92821 , USA 

Phone : 714-986-5300 
Fax : 714-986-5301 
www. veoliawaterst.com 

f.I)S«ti"lp Mot> 

Tog no o .. crlpUon Ac~ ESIJialllll Delil¥ Slllp -.:oS<IIpollts A .. ostat Slllplllrts 

KIS26 Woichdo,jslopl and6 0 ["Til min Pau o..- tnnoltlon (311) Pressure PICOU II PIC002 [ii:1i5 barg 

KISJ7 Wolchdog slop 3 and 7 0 fT;ii" mm Stop adwnceTISII!l f65"C Switch values XSVU16 [91 gr.C 
105011 Watchdogstap4 11 nd8 0 fliJ min Time V selpoli fBO sec 5'oi1dl value XS\'016 dose :i 

KIS_AS W1tchdog IIJ:ost!WI 0 f1jJ m;n Switch values )(SV017 [92 gr.C 
LICZA001_HH Low! T-01 ti\tJ ESD :lD f"9l "'" [""5 soc 

Condon&MtlnjoCUon (216) Switch value XSV017 opana at 

LICZAOOJ _ HH Leoel l:>um hiJh EEO 13 [75wl% [""5 sec 
PlaiJ1 I Plall2 Slipjrt [OTo" barg 

dP correction ractor C-011 C-02 

TISZAOOJ _ HH TerJll. steam hftl ESD 96 f125 •c 1imeX:s11tpont [""31 sec Cooection fado t 
[032 

TIZA005_tfl T..,..,.rahn tl1l1 tijjl ESD 21 lif•c Time lsetpoirt [10 sec 

TIZA005_LA Tefl1)erallre t+O'I Iaw alarm 21 rs·c Rogonlnllon (115) 
OeltaPIIteral11111 O.Q1 fTiil ba'IJ 15 '"' Regenlloiirl liT& (C. <llwn) J'ii m~ 
Delta P C-Ol ala-m 0.40 fTID ba'J 15 sec 
Delta P C-Ol alarm O.Gl fTiiJ bo~g 15 sec 

Hoatlng up trvllhlon (~ I B) 

ESD-tiro o["""O sec Stop '"'""" TISOD1/ TI&IJZ [92•c 

PCVto1 11iHIII Rive po&lllon 

G)veOLIA 
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A endix 3: Set oints and PID settin s screen 

Tag no Dtsc~paon 

Kl S26 WalCh dog stop 2 and 6 

KISJ7 Walchdog slop J and 7 

KIS4B Watchdog step <i and 8 

D.._ Slap -e!WIIpolnts 

PUI o .. lrtnsmon (311) 

Step advance TISOOl 

lime Y selpolt 
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f65"C 
Iii sec 

A ... Ofllalt !!Oipolntl 
PreBeure PIC001 ( PIC002 

Switch nluos XSV016 
Switch valuf XSW16 close :i 

[005 barg 

[91 gr.C 

KIS_IIS Watchdog"""""' 
liCZA001_HH l"'IT.()1 ~It> ESO 

liCZAOOJ_HH l"'lll'um high ESO 

AdUal ESIJalam 

fill min 

fill min 

0 f'ii min 

0 li1J min 

~ ~"''"' 
13 f75 "''"' 

1'5 sec Condtn&,.elnjocfton (216) 

j'5 sec PICOOl/ PlaJll "'part 
lime Xsetporrt 

[D.fifb:l<g 

!¥sec 

[9'2gr.C 

TIS2A003 _HH 

lllA005_ffl 

lllA005_lA 

Uwlselpcirl hijl 

lMisetpoiriiCM 

Control P-01 

.-;::;-;:- ....... 
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A endix 4: Historical Trendin data; Flow 

..-=-== 

I --..:-- ! ""' ........ """ Sal-- I -- I 

A-tnnclll'l!ll IAdliiiiDallt& TnutOnlr'Pot = 
Vooe 
10.00 

7 50 

v 
5.00 

lA! 
~ 2.50 I= 

ll 
000 1--IJl...-d 
111933.AM 31933/>M 
1'/17/200j 11118/2009 

lime 
FIOZI'001: 1nnue111 mer now 0 93 ml'h 
FIQZAOCJ2 T-D1 rEtum v.eter Row 0 05 m:Yh 
FICOOI steam ftow 122.23 k~ 
Actual r.f'PE step 8.00 

<3<1 I <l I t> J [>[> I 
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A endix 5: Historical Trendin 

~perature trending 

15000 

TIS001 tamperatralxi!Dm e-m 

TISZJ1003 terrp€t111Ja top C-0 1 a-d C-02 
S-01 

98 ffi 

10023 
'~ 

--

"C 

"C 
"C 

I 
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A endix 6: Historical Trendin data; Level 
I 0 
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~ 1111 --

~J 

0001+---~--------------------r-----------------------~----------------------~~ 
1148 03 AM 3 48 031'M 7.48 03 PM 1148 03 AM 
11/17/2009 11/18/2009 11118/2009 11/19/2009 

Time 
LICZAD01 retum waer 19.131 T-01 24.10 
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endix 7: Historical Trendin data; Pressure 

6.~ 

400 

PICOOI presstre top C-01 

P1003. pressure tXJttom C-01 
P1004 pro ·s "' lx'tom (,Q? 
AcW MPPE step 

330 57 AM 
11118/200) 

0 11 

-04> 
.Q 

1.00 

nme 
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