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Riege, Ed

From Riege, Ed

Sent: Wednesday, April 01, 2009 1:54 PM

To: Jones, Brad A., EMNRD; Monzeglio, Hope, NMENV

Cc: ‘Chavez, Carl J, EMNRD'; 'Bill. Olson@state.nm.us’; Young, Michelle; Turri, Mark; Rajen, Gaurav
Subject: Western Gallup Refinery Sanitary Wastewater Project

Attachments: 7788.05 - Sheet 09.pdf, 7788.05 - Sheet 01.pdf; 7788.05 - Sheet 02.pdf; 7788.05 - Sheet 03.pdf; 7788.05 -
Sheet 04.pdf; 7788.05 - Sheet 05.pdf; 7788.05 - Sheet 06.pdf; 7788.05 - Sheet 07.pdf; 7788.05 - Sheet
08.pdf

Hi Brad,

Awhile back the Gallup Refinery had mentioned to Carl Chavez and Wayne Price that we were looking into routing some of
our sanitary wastewater streams to the new Pilot Lift Station we are installing. They mentioned that | should check with
NMED’s Bill Olson (Groundwater Quality Bureau Chief) which | have done. He stated that since this was an OCD regulated
facility OCD would have oversight of the proposed wastewater changes. We have made some progress with this project and
now have some sanitary wastewater drawings for you to review (attached). Basically we will be taking some sanitary
wastewater lines in the Refinery that either reported to septic systems or surface sewage lagoons and rerouting these lines to
the new Pilot Lift Station which currently reports to aeration lagoon #1. This improvement will allow Western to close two
existing surface sewage lagoons and older septic systems. Your approval of these drawings is appreciated. Please contact
me if you have any questions, a hard copy of the drawings will be placed into the mail for you.

Sincerely,
Ed Riege

Ed Riege
Environmental Manager

Westermn Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege@wnr.com

4/1/2009
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HDPE MANHOLE SPECIFICATIONS

1. MATERIALS: MANHOLES SHALL BE HIGH DENSITY POLYETHYLENE CONFORMING TO ASTM D-23350-02
WITH MINIMUM CELL CLASSIFICATION VALUES OF 345464 C. DENSITY NO LESS THAN 0.995 PER ASTM
1505. MELT INDEX NO GREATER THAN .15 GRAMS IN 10 MINUTES PER ASTM 1238-CONDITION 3.2.3.
FLEXURAL MODULUS SHALL BE 110,000 TO 160,000 PSI PER ASTM D 790. TENSILE STRENGTH AT YIELD
SHALL BE 3,200 TO 3,500 PS{ PER ASTM D 638. HYDROSTATIC DESIGN BASIS SHALL BE 1,600 PSI AT 23
DEGREES C IN ACCORDANCE WITH ASTM D 2837.

2. SUPPLIERS:
a. ISCO INDUSTRIES, (800) 345-4726
b. PERFORMANCE PIPE

3. SUBMITTALS: PROVIDE COMPLETE MATERIAL SPECIFICATIONS AND DRAWINGS SHOWING THE
LOCATION OF INLETS, OUTLETS, OVERALL DIMENSIONS, WALL THICKNESS. PROVIDE DETAILS OF
CONNECTIONS AND GUSSETING OF NOZZLES. PROVIDE CERTIFICATION THAT THE MANHOLE WAS
DESIGNED PER ASTM F 1759 DESIGN OF HIGH DENSITY POLYETHYLENE MANHOLES FOR SUBSURFACE
APPLICATIONS.

4. DESIGN: PROVIDE GUSSETING OF ALL PIPING CONNECTIONS. MANHOLE SHALL BE OF
DOUBLE-WALLED CONSTRUCTION AS SHOWN. MANHOLE SHALL BE DESIGNED TO WITHSTAND THE
BUOYANT FORCE ASSUMING THAT THE EXCAVATION IS FILLED WITH WATER TO THE GROUND SURFACE.
PERFORM HYDROSTATIC TESTING IN THE FACTORY FOR A} UM OF ONE HOUR AND PROVIDE TEST

RESULTS TO THE OWNER'S REPRESENTATIVE. PROVIDE MANHOLE COVER AND STRUCTURAL DESIGN
FOR H20 LOADINGS.

5. INSTALLATION: FLANGED AND MECHANICAL CONNECTIONS SHALL BE TIGHTENED IN STRICT
ACCORDANCE WITH THE MANUFACTURES WRITTEN INSTRUCTIONS FOR TORQUE VALUES AND SHALL
BE PERFORMED IN A STAR PATTERN. PIPING CONNECTIONS SHALL BE BUTT FUSION JOINTS WHERE
FEASIBLE.

HDPE PIPING SPECIFICATIONS

1. MATERIALS: ASTM PE 3408 RESIN LISTED WITH THE PLASTIC PIPE INSTITUTE AS TR-4. ASTM D3350-02
WITH MINIMUM CELL CLASSIFICATION OF PE345464C. THE PIPE SHALL CONTAIN NO RECYCLED
COMPOUNDS EXCEPT THAT GENERATED IN THE MANUFACTURER'S OWN PLANT.

2. MANUFACTURERS:
a. ISCo
b. PERFORMANCE PIPE

3. FITTINGS: BUTT FUSION FITTINGS PER ASTM D3261 MANUFACTURED BY INJECTION MOLDING,
EXTRUSION AND MACHINING, OR OTHER FABRICATION.,

S

. FLANGED AND MECHANICAL JOINT ADAPTERS: RATED AT NO LESS THAN THE PRESSURE RATING OF
THE PIPE.

5. MECHANICAL JOINTS: PROVIDE MECHANICAL JOINTS DESIGNED SPECIFICALLY FOR HDPE PIPE.
METALLIC COMPONENTS SHALL BE COATED TO PREVENT CORROSION WITH PAINT OR GALVANIZING.
PROVIDE STAINLESS STEEL (TYPE 304 OR 316) STIFFENERS.

6. INSTALLATION: PIPE JOINING SHALL BE PERFORMED BY CREWS CERTIFIED BY THE PIPE SUPPLIER TO
BE EXPERIENCED WITH THE APPLICATION. BUTT-FUSE JOINTS PER THE STRICT WRITTEN
INSTRUCTION OF THE EQUIPMENT SUPPLIER. JOINT SHALL BE EQUAL TO OR EXCEED THE PRESSURE
RATING OF THE PIPE. PROVIDE SUFFICIENT COOLING TIME AFTER FUSING PRIOR TO MOVING PIPE TO
PREVENT DAMAGE. INSTALL MECHANICAL JOINTS PER THE STRICT REQUIREMENTS OF THE JOINT
SUPPLIER INCLUDING TIGHTENING BOLTS IN A STAR PATTERN TO THE SPECIFIED TORQUE.

7. STORAGE AND HANDLING: PIPE SHALL BE REJECTED THAT IS PHYSICALLY GOUGED.

[=-}

. TESTING: PERFORM 100 PSI HYDRO-TEST PER THE PLASTIC PIPING INSTITUTES STANDARDS,
MINIMUM OF 2 HOURS.

SANITARY WASTEWATER PUMPING STATION

1. GENERAL: PROVIDE COMPLETE DESIGN, FABRICATION, TESTING, INSTALLATION, AND START-UP OF A
DUPLEX SUBMERSIBLE SANITARY WASTEWATER PUMPING STATION. THE SYSTEM SHALL BE AS
MANUFACTURED BY HYDROMATIC PUMP COMPANY OF ASHLAND, OHIO, CONTACT: GLENN KLINE  248)
543-3880.

N

. BASIN: BASIN SHALL BE SINGLE-WALLED FIBERGLASS DESIGNED TO BE BURIED AS SHOWN. THE
STRUCTURAL DESIGN WILL BE SUCH THAT THE UNIT WILL WITHSTAND BUOYANT FORCES IF THE
BASIN IS EMPTY AND THE BACKFILLED EXCAVATION (S FILLED WITH WATER. ALL FASTENERS INSIDE
AND OUTSIDE OF THE BASIN SHALL BE TYPE 304 OR 316 STAINLESS STEEL. PUMPS SHALL BE
SECURED WITH STAINLESS STEEL GUIDE RAILS AND BRACKETS. PROVIDE ALUMINUM ACCESS COVER
WITH H20 LOADING.

3. PUMPS: PUMPS SHALL BE 2 HORSEPOWER, EXPLOSION-PROOF SUBMERSIBLE GRINDER PUMPS
CAPABLE OF PUMPING RAW SANITARY WASTEWATER. MOTORS SHALL BE 1750 RPM. PROVIDE
TWO-BARRIER SEAL WITH TWO MOISTURE PROBES LOCATED IN THE SEAL CHAMBER TO PROVIDE
CONTACT CLOSURE TO THE CONTROL PANEL. CAST BRONZE IMPELLER. CAST IRON OR BRONZE
IMPELLERS OR PUMP CASINGS. PUMP CAPACITY SHALL BE HYDROMATIC HPG200 RATED AT 40 GPM
AT 32 FEET TOTAL DYNAMIC HEAD.

4. CHECK VALVES: PROVIDE BALL CHECK VALVES EQUAL TO FLOMATIC WITH FLANGED CONNECTIONS.
PHENOLIC OR RUBBER COATED BALLS, NITRILE SEATS. PLUG VALVES SHALL BE MOTORIZED,
FLANGED CAST IRON BODY VALVES WITH ECCENTRIC, ELASTOMER COATED PLUGS. PLUG VALVES
SHALL BE AS MANUFACTURED BY DEZURIK, VALMATIC, MILIKEN, OR EQUAL, PROVIDE SINCLE-WALL

FIBERGLASS VALVE CHAMBER WHERE SHOWN.

o

. CONTROLS: PROVIDE CONTROL PANEL WITH THE FOLLOWING FEATURES:

. STAINLESS STEEL NEMA 4 ENCLOSURE WITH STAINLESS STEEL FASTENERS AND HINGES FOR
OUTDOOR INSTALLATION. PROVIDE HASP FOR A PADLOCK.

fy

o

. NON-MERCURY LEVEL FLOATS FOR LEAD PUMP ON, LAG PUMP ON, LOW LEVEL PUMPS OFF, AND
HIGH LEVEL ALARM.

. AUTOMATIC ALTERNATING RELAY.

o

[-%

. FLASHING RED LIGHT FOR PUMP FAILURE.

e. PUMP RUN TIME METERS.

-

. ALLEN BRADLEY MOTOR STARTERS.
g. PUSH-TO-TEST INDICATOR LIGHTS.
h. ALARM TO INDICATE MECHANICAL SEAL FAILURE.

6. BACKPRESSURE CONTROL VALVES: PROVIDE MOTOR ACTUATED PLUG VALVES AND CONTROL FOR
SANITARY LIFT STATIONS NO. 1 AND NO. 2 TO CREATE BACKPRESSURE FOR THE PUMPS. VALVES
SHALL BE THROTTLED WITH A PRESSURE SENSOR/TRANSMITTED LOCATED IN THE ADJACENT VALVE
BOX. THE PRESSURE SENSOR SHALL BE A RED VALVE MODEL 42/742 STAINLESS STEEL DIAPHRAGM
SEAL WITH BUNA-N ELATOMERS WITH A MANUAL STAINLESS STEEL PRESSURE GAUGE, READING
ZERO TO 60 PSIG. THE PLUG VALVE WILL BE CLOSED UPON PUMP START-UP AND GRADUALLY
OPENED TO MAINTAIN THE REQUIRED BACKPRESSURE TO PREVENT OVERLOABDING THE PUMP
MOTOR. THE PIPING AND PUMPS ARE DESIGNED SUCH THAT THE CONTROL VALVE IS EXPECTED TO
BE 100 PERCENT OPEN ONCE THE DISCHARGE LINE IS FILLED WITHIN THE FIRST ONE TO TWO
MINUTES. CLOSE THE VALVE WHEN THE LOW LEVEL FLOAT IS TRIPPED, THEN TURN THE PUMP OFF.
THE VALVE SHALL REMAIN CLOSED TO PREVENT WATER FROM FLOWING THROUGH THE PUMPS
WHILE OFF SINCE THE DISCHARGE POINT IS SUBSTANTIALLY LOWER IN ELEVATION THAN THE LIFT
STATION.
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

October 27, 2009

Mr. Ed Riege

Environmental Superintendent

Western Refining, Southwest Inc., Gallup Refinery
Route 3, Box 7

Gallup, New Mexico 87301

RE: NOTICE OF DISAPPROVAL
PROCESS DESIGN REPORT FOR THE WASTEWATER TREATMENT
PLANT WORK PLAN (ALTERNATIVE DESIGN)
WESTERN REFINING COMPANY, SOUTHWEST INC., GALLUP REF ]N ERY
EPA ID # NMD000333211
HWB-GRCC-09-006

Dear Mr. Riege:

The New Mexico Environment Department (NMED) has completed its review of the Process
Design Report for the Wastewater Treatment Plant Work Plan (Alternative Design) (Work Plan),
dated September 2009, submitted on behalf of Western Refining Company, Southwest Inc.,
Gallup Refinery (the Permittee). The Permittee must provide additional information before
NMED can complete its technical review. NMED hereby issues this Notice of Disapproval

(NOD).




Ed Riege

Gallup Refinery
October 27, 2009
Page 2

Comments 1-3 Address Responses in the Cover Letter

Comment 1

The “Response to Comment A” identified in the Cover Letter dated September 25, 2009
“Process Design for the Wastewater Treatment Plant Work Plan (Alternative Design).” The
Permittee requests approval to continuously discharge flows of less than 30 gpm from the storm
sewer to T27 and T28.

NMED Response .
NMED approves the use of Tank T27 and T28 to receive storm water flow. See Comument 8
below for required revisions to the Work Plan.

Comment 2

The Permittee states on the second page of the Cover Letter that “[Note: We believe it is prudent

to have interconnectivity between the process sewer and the storm sewer in order to provide

flexibility in management of our process wastewater and storm waters. This “normally closed”
_interconnection is reflected in Figure 1 of the PDR Work Plan.]”

NMED Response

NMED is assuming this is the line identified in Figure 1 with arrows on either end that states
“NORMALLY CLOSED)” upstream of Tanks T27 and T28 and the Equalization (EQ) Tank.
The above statement does not explain the purpose of this connection between the Storm Water
Tanks and the EQ Tank. The Permittee must explain the purpose for the proposed
interconnectivity between the process sewer and the storm sewer and explain flexibility in
management of the process wastewater and storm water and why it is desirable.

Comment 3

In the “Response to Comment D” identified in the Cover Letter dated September 25, 2009;
“Process Design for the Wastewater Treatment Plant Work Plan (Alternative Design),” the
Permittee requests an extension from September 4, 2010 to March 31, 2011 to have the upgraded
wastewater treatment system installed and operating. The Permittee also states that “[t]o date,
we have researched an upgraded wastewater treatment system and completed its process design.
However, we have not been able to complete the full design package required for construction
due to the negotiation of the recently finalized Compliant and Consent Agreement and Final
Order (CAFO). The CAFO now requires compliance with 40 CFR 62.34(a) [sic] which has a
major impact on the design requirements for the alternative system.”

NMED Response
NMED does not approve of this extension request. An alternate deadline may be established
upon approval of the revised Work Plan, if and when this Work Plan is approved; however, the
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Permittee already has an approved work plan and could have begun implementing the plan as of
September 1, 2009. The Permittee has known since the first submittal of the February 26, 2009
Process Design Report For Wastewater Treatment Plant Upgrade that the system would likely
have to comply with 40 CFR 262.34(a). In addition, a meeting was held on August 7, 2009
between NMED and Gallup explaining that these requirements would be required. No response

18 necessary.

Below are Comments addressing the Work Plan

Comment 4
In Section 1.2 (Project Scope), bullet one, page 2, the Permittee states “[t]wo existing tanks put
in service for the storage of process area stormwater and diversion of off-spec wastewater.”

NMED Response
It is not clear which two existing tanks are being referenced, nor is it clear what “off-spec

wastewater” is. The Permittee must revise the Work Plan to identify the two existing tanks by
name (e.g., Tanks 27 and 28). The Permittee must clearly define what “off-spec wastewater” is
(identify all sources) since this term is used throughout the Work Plan. The Permittee must also
discuss the capacity of these tanks and their ability to handle the additional flow volumes and the
ability of the API separator to handle potential increased flow from these tanks.

Comment 5
In Section 1.4 (Treatment Objectives), page 2, the Permittee states “[t]he treatment objectives for

the WWTP upgrade are to provide water quality that is suitable for discharge to the unlined EP-1.
Specifically, the objectives are for there to be no visible free oil and < 0.5 mg/L benzene. This
project design was developed based on these objectives.”

NMED Response :
The effluent entering into the unlined Evaporation Pond 1 (EP-1) must have benzene

concentrations less than 0.5 mg/L. In addition, the treatment objective of the upgraded
wastewater treatment system (WWTS) is for all effluent entering into EP-1 to comply with all
applicable regulations. Discharges to the unlined Evaporation' Ponds must not create the
potential for impacts to groundwater. The Permittee must revise the Work Plan to state that
benzene concentrations will be below 0.5 mg/L for benzene.

Comment 6 ,
In Section 2.3 (Pilot Travel Center Wastewaters), page 4, the Permittee states ““[t]he lift station’s

submersible pumps then transfer the wastewater through a pipeline to the refinery for further
pumping and treatment.” In Section 4.2.5 (Travel Center Pretreatment), page 9, the Permittee
states “The sanitary wastewater from the Pilot Travel Center and the refinery will be pretreated
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prior to discharge to EP-1"..“[t]he new pretreatment system will provide removal of soluble
organics. The technology selection for the system has not been finalized, but candidate
technologies include: A new lined aeration lagoon (treating only Pilot Travel Center and refinery
sanitary wastewaters), vertical flow wetlands, a recirculation media filter.”

NMED Response

The Permittee does not appear to have a finalized pretreatment system design to treat the sanitary
wastewater generated at the Pilot Station and at the refinery. NMED cannot evaluate the design
of a system without knowing the system being proposed. The revised Work Plan must include
the selected proposed pretreatment technology and design, process flow diagram(s), required
maintenance, and contingencies that will be put in place if the system fails, etc. A list of
candidate technologies is not acceptable.

Comment 7
In Section 3.3 (Macro Porous Polymer Extraction Technology), page 6, the Permittee states “[a]
schematic of the MPPE process is provided in Figure 2.”

NMED Response

The schematic diagram shown in Figure 2 is a generic schematic diagram from the manufacturer
which was also shown in Attachment B. The Permittee must revise Figure 2 of the Work Plan to
include the design drawing of Macro Porous Polymer Extraction (MPPE) Technology that will
actually be installed at the facility, in addition to all design details.

Comment 8
In Section 4.2.1 (Stormwater/Diversion Tanks), page 8, paragraph 2, the Permittee states “Oil -
that may accumulate on the liquid surfaces of T27 and T28 will be captured from a skimmer
devise contained within each tank’s floating roof. The skimmed oil will be collected by a
vacuum truck and transferred to the refinery’s rerun oil system for recycling back to the refining
process. Prior to pumping the T27/T28 contents to the API Separator, solid material that may
have settled on the tank bottom will be re-suspended through mixing.”

NMED Response

The Permittee provided insufficient detail concerning the removal of skimmed oil and the mixing
process described above. The Permittee must revise the Work Plan to address the following.
(see also Comment 1)

a. Indicate how often oil will be skimmed from Tank T27 and T28.

b. Explain how the solid material will be re-suspended through mixing (e.g., how will
the mixing occur, what equipment will be used). The Permittee must also discuss

o
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what measures will be implemented to demonstrate that mixing was successful.

C. Explain how the refinery will demonstrate that the liquids and solids in Tanks T27
and T28 meet the 90-day storage requirements, by clearly explaining the type of
measurements and record keeping to be implemented to assure that the 90-day
accumulation period is not exceeded.

d. Tanks T27 and T28 shall not accumulate more than two feet of siudge during any 90-
day accumulation period. The Permittee must demonst1 ate how the sludge level will
be measured.

Comment 9

In Section 4.2.1 (Stormwater/Diversion Tanks), page 8, paragraph 3, the Permittee states
“Cleanouts will be installed on the conveyance pipelines to and from the Stormwater/Diversion
Tanks....[u]nderground piping will be buried below the frost line to prevent freezing. Above
ground piping will be electric heat traced to prevent freezing.”

NMED Response
The Permittee must revise the Work Plan to provide a figure of the WWST that identifies where

all cleanouts and above and below ground piping will be placed and describe how plpehnes will
be tested for mechanical integrity or leakage.

Comment 10

In Section 4.2.1 (Stormwater/Diversion Tanks), page 8, paragraph 3, the Permittee states
“lulnderground piping will be buried below the frost line to prevent freezing. Above ground
piping will be electric heat traced to prevent freezing. The piping design is referenced in section

45>

NMED Response
Section 4.5 does not include many details relating to the piping design as stated above. Section

4.5 states “[t]he secondary containment and leak detection requirements for piping systems
covered by the CAFO will also be implemented where required.” The Permittee must revise the
Work Plan to describe what type of secondary containment and leak detection will be used for
the piping systems. All design details proposed to comply with the CAFO must be included in

the Work Plan.

Comment 11
The Permittee addresses the Equalization Tank (EQ) in Section 4.2.2.
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NMED Response
The Permittee provided insufficient detail concerning the EQ Tank and must address the items
below in the revised Work Plan.

a. Discuss the operation of this tank in detail (e.g., flow cohtrols, residence time,
capacity).

b. Explain the oil recovery process including the destination of the skimmed oil.

c. Discuss sludge accumulation and address how the sludge be managed. Describe tank

maintenance procedures (e.g., how will the tank be cleaned, frequency of cleaning,
will cleaning require the tank to be removed from service, if so, how long will it be
removed from service, effects on the operation of the wastewater treatment system,
contingencies to be put in place to accommodate cleaning).

Comment 12
The Permittee address the Dissolved Gas Flotation System in Section 4.2.3.

NMED Response :

This Section did not discuss the maintenance of the Dissolved Gas Flotation (DGF) system. The
Permittee must revise this section to address maintenance required for this system, the frequency
of maintenance, and all other operation and maintenance details.

Comment 13

In Section 3.3 (Macro Porous Polymer Extraction Technology), page 6, the Permittee states
“[tlhe design of the MPPE system employs two extraction columns allowing continuous
operation in one column with simultaneous extraction and regeneration in the other column. A
cycle time of one-hour extraction and one hour regeneration is typical.” The Permittee states in
Section 4.2.4 (MPPE System), page 9, that “[t]he MPPE system will consist of two columns
operating in parallel. One column will be in service while the other is being regenerated. The
columns will switch their mode of operation on a routine schedule (e.g., hourly).”

NMED Response
The Permittee must revise the Work Plan to address the maintenance of the MPPE system to

include the frequency of maintenance and the effects of such maintenance on the operation of the
WWTS.

Comment 14

In Section 4.2.3 (DGF System), page 9, paragraph 3, the Permittee states “The DGF float
material will be skimmed from the top of the DGF using a variable speed scraping mechanism.
The skimmed float will be sent to the DGF float storage and dewatering system. The float
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system will consist of retention tanks with gravity dewatering. This material will normally be
recycled to a refining process (on-site or off-site). If recycling is not available, the float material
will be managed as a hazardous waste.”

NMED Response
The Permittee must provide more details about the DGF unit and DGF float storage and

dewatering system and revise the Work Plan to identify how many retention tanks will be utilized
and discuss all maintenance requirements and frequency of maintenance of the DGF unit and the

DGF float storage and dewatering system.

Comment 15
In Section 4.4 (Management of Off-Spec Wastewater), page 10, the Permittee states “[p]rocess
monitoring will be used to identify when this diversion is needed.”

NMED Response
The Permittee did not describe or define the process monitoring, does not address how the

upgraded WWTS will be monitored to ensure system is operating correctly, or discuss how the
Permittee will demonstrate that the effluent entering into EP-1 is not a hazardous waste. The
Permittee must revise the Work Plan to include sampling activities that will be conducted to
monitor the upgraded wastewater treatment system and describe “process monitoring.” In
addition, the Perrhittee must discuss in detail in the text of the Work Plan where sample ports
will be located within the wastewater treatment system (influent and effluent sampling ports in
the EQ Tank, new API separator, DGF, MPPE, T27/T28). The sampling ports must be
constructed in a manner that allows for reduced flow rates (low flow) to minimize the loss of
volatile organic compounds (VOCs) when samples are collected (Figure 1 depicts sample points
but these are not described within the text).

Comment 16

In Section 4.5 (Tank Design, Secondary Containment, and Leak Detection), page 11, the
Permittee states “Under the terms of the CAFO, the tanks and ancillary equipment downstream
of the API Separator, including diversion tank systems, are subject to 40 CFR §262.34(a). By
reference, these systems are therefore subject to 40 CFR 265 Subpart J for tank systems.
Accordingly, the systems downstream of the new API separator will comply with the tank design
requirements of 40 CFR 265 Subpart J, including secondary containment and leak detection.
Since the CAFO was signed just recently, Western Refining is still determining how the specific
design requirements of the CAFO will be implemented.”

NMED Response
NMED cannot evaluate a Work Plan that does not include complete design specifications. The

Permittee must revise the Work Plan to include all the design details that comply with 40 CFR
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262.34(a) and 40 CFR 265 Subpart J Tank Systems. The Permittee must identify all units by
name that are subject to the requirements and how they will comply with 40 CFR 262.34(a) and
40 CFR 265 Subpart J (this must include the EQ Tanlk, Tanks T27 and T28, the DGF, the DGF
Float Storage and Dewatering tank(s), and the MPPE unit). '

Comment 17

In Section 4.5 (Tank Design, Secondary Containment, and Leak Detection), page 11, the
Permittee states “[i]n general, secondary. containment requirements for tanks will be met through
concrete or impermeable liner containment areas. Containment volumes will be 1.3 times the
volume of the largest tank within that area to include an allowance of precipitation. Leak
detection for tanks with bottoms that cannot be visually inspected will be provided by installing
double bottoms with leak detection on those tanks. The secondary containment and leak
detection requirements for piping systems covered by the CAFO will also be implemented where
required.” »

NMED Response

The Permittee indicates that the upgraded system, where applicable, will comply with secondary
containment and leak detection requirements. The Permittee must revise the Work Plan to
provide the specific design details where secondary containment and leak detection will be
constructed, including the specific units and individual type of secondary containment to be
constructed, including piping and leak detection devices. The upgraded WWTS must comply
with the applicable requirements of the OCD Discharge Permit (GW-032) as well.

Comment 18

In Section 4.5 (Tank Design, Secondary Containment, and Leak Detection), page 11, the
Permittee states “In the event that there are new tanks(s) or ancillary equipment not covered by
the CAFO, such as those upstream of the API Separator, those systems will be designed to
standards in accordance with GW-032 and related OCD requirements.”

NMED Response
The WWTS must be designed to meet all applicable regulations upstream and downstream of the
API separator.

Comment 19
In Section 4.6 (Air Emissions Control), page 11, the Permittee states that some units generate
“negligible air emissions.”

NMED Response .
The Permittee must revise the Work Plan to define the methods used to determine air emission
levels and, based on those methods what would be considered negligible. The Permittee must
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identify and describe air sampling ports and their locations within the WWTS.

Comment 20

The Permittee provided supplemental mfonnatlon for the DGF and MPPE in Attachments A and
B, respectively. The attachments provide the general manufacturers information about the DGF
and MPPE units, which also include system diagrams. The diagrams are not necessarily specific
to the WWTS. The Pemnittee must revise the Work Plan to include the design and process flow
diagrams for the actual DGF and MPPE units that will be installed at the refinery. See Comment
21 Below.

Comment 21

The Permittee included a flow diagram of the alternative design to the WWTS in Figure 1 Flow
Diagram Alternative WWTP UPGRADE (attached). The Permittee must revise the figure and
add additional figures as necessary to address the following in the revised Work Plan.

a. The Legend found in Figure 1 defines dashed lines as existing; the figure has the API
separator surrounded by dashed lines because it is an existing structure. In the
response letter, the Permittee must explain why the Storm Water Tanks T27 and T28
were not surrounded by dashed lines since these also are existing structures. The
Permittee must revise the figure accordingly.

b. The figure(s) must be design drawings of the actual WWTS that will be installed.
The drawings must include the exact number of tanks that make up each component
of the WWTS, piping, secondary containment, and leak detection. The drawing must
also depict exactly where the flows will be entering and exiting through the various
WWTS units (e.g., will influent enter at the top of tanks, sides).

c. The flow diagram must present all above and underground piping associated with the
WWTS. :
d. NMED requires additional flow meters. The locations of the flow meters are shown

on the Attached Figure 1.
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If the Permittee intends to proceed with the construction of the alternate WWTS, the Permittee
must address all comments contained in this NOD and submit the revised Work Plan as soon as
possible to ensure the September 4, 2010 deadline to have the upgraded WWTS installed and
operating is met. The revised Work Plan must be submitted with a response letter detailing
where all revisions have been made, cross-referencing NMED’s numbered comments. In
addition, an electronic version of the revised Work Plan must be submitted with all changes
shown in red-line strikeout.

If you have questions regarding this letter please contact Hope Monzeglio of my staff at 505-476-
6045.

Sincerely,
Jaméks P. Bearzi

Chief
Hazardous Waste Bureau

cc: J. Kieling, NMED HWB

D. Cobrain NMED HWB

H. Monzeglio, NMED HWB

D. McElroy, NMED AQB

C. Chavez, OCD

J. Dougherty, EPA Region 6

D. Edelstein, EPA Region 6

A. Allen, Western Refining Southwest, Inc.

File: Reading File and GRCC 2009 File
HWB-GRCC-09-006
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September 25, 2009

Mr. James P. Bearzi

Chief, Hazardous Waste Bureau »
New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Subject: Process Design Report for the Wastewater Treatment Plant
Work Plan (Alternative Design)
Western Refining Company Southwest, Inc. (Gallup Refinery)
EPA ID# NMD000333211
HWB-GRCC-09-022

Dear Mr. Bearzi:

Enclosed with this letter is the Process Design Report for the Wastewater Treatment
Plant Work Plan (PDR Work Plan). This version of the PDR Work Plan presents an
alternative system design and replaces the previous Work Plan submitted on

May 26, 2009. The two major changes in the proposed design are as follows:

1. A new equalization tank upstream of the API Separator and a new dissolved gas
flotation (DGF) system downstream of the API Separator will be installed.
These systems replace the proposed tank-based separator system in the previous
submittal.

2. A new macro porous polymer extraction (MPPE) system will be installed for
removal of benzene. This system replaces the proposed bioreactor system in
the previous submittal.

We are requesting approval from New Mexico Environment Bureau (NMED) and the
O1l Conservation Division (OCD) for this alternative design. Please note that we will
ccontinue our ongoing design efforts for the alternative system while awaiting approval,

in order to maintain the schedule for system implementation presented in Section 5 of
the PDR Work Plan.

As patt of these ongoing design efforts, we will be conducting an on-site pilot-scale test
of the MPPE technology during the month of October 2009 and possibly extending
into November 2009. The pilot test is being performed to confirm design criteria for
the MPPE vendor as a standard requirement of their design process. A pilot-scale DGF
system will be operated upstream of the pilot-scale MPPE system in order to simulate
the full-scale treatment scheme. The pilot-scale system will be processing approximately
20 gallons per minute (gpm) of API Separator effluent.

We are also responding to certain comments in your September 1, 2009 letter
(Attachment AA) regarding the Approval with Modification of the May 26, 2009 PDR

L092409Bearzi {2) (3)
1-40 Exit 39, Jamestown, New Mexico 87347 e 505 722-3833 » www.wnr.com
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Work Plan. We have no response to Comments 1,2, 4,9, B, C, E, and G. They are
either accepted (7,4,9,C,E,G) or do not apply (2,B) to the alternative design. Our
responses to Comments A and D are provided below as they still apply to the
alternative design.

Response to Comment A: We request the approval to continuously discharge flows
of less than 30 gpm from the storm sewer to T27 and T28. We agtee that T27 and T28
will potentially receive hazardous waste and that hazardous waste cannot accumulate in
these tanks for more than 90 days. However, we disagtree that these facts are a basis for
not allowing the storm sewer to discharge to these tanks during low flow (dry weather)
conditions. In fact, our objective in directing dry weather flow to T-27/28 is to
improve the RCRA compliance situation at these tanks. If the storm sewer low flow
condition is continuously discharged to these tanks and the tanks are operated at a low
liquid level, then with the appropriate recordkeeping it can be assured that the 90-day
accumulation period would not be exceeded. For example, if the tanks are operated at a
2-ft liquid level (13,000 gallons each), a 1 gpm flow rate from the storm sewer would
turn over the contents of the tanks every 18 days. The tanks would be managed to
provide turnover of the solids along with the liquid. We believe that this mode of
operation is acceptable as a “continuous flow process” as described in the USEPA’s
February 16, 2007 interpretation letter (attached) regarding the turnover of hazardous
waste stored in generator accumulation tanks.

We would also like to note that enough liquid needs to be maintained in T27/28 at all
times to allow the floating roof to propetly control air emissions (i.e., to remain
floating). The tank cannot be completely emptied on a batch basis without landing the
roof on its support legs, which is contrary to Clean Air Act (CAA) air emission
standards (specifically, the New Source Petformance Standards or NSPS at 40 CFR 61
Subpart QQQ). Since the roof supports will be at the 1.5-ft level, the minimum liquid
level is approximately 2 ft as discussed above. Some amount of tank turnover will be
required to maintain compliance with both the 90-day accumulation requirements and
to maintain a floating roof for the air emission standards. Thus, during dry weather
periods lasting longer than 90 days, influent sources to T-27/28 other than wet weather
stormwater will be required (a minimum of 26,000 gallons every 90 days).

If we were required to always discharge the storm sewer directly to the API separator
during dry weather conditions, we would be concerned about the risk of overflowing
the API separator during subsequent storm events. A potential failure could occur with
the redirection of the storm sewer from the API Separator to T27/28 at the start of wet
weather conditions. Thus, our preference is to not have redirection of the storm sewer
as a mandatory requirement.

[Note: We believe it is prudent to have interconnectivity between the process sewer
and the storm sewer in order to provide flexibility in management of our process
wastewaters and storm waters. This “normally closed” interconnection is reflected in

Figure 1 of the PDR Work Plan].

L092409B8arzi (2) (3)
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Response to Comment D: We request an extension to March 31, 2011 for the date by
which the upgraded system has to be installed and operational. The September 4, 2010
deadline presented by NMED is not achievable given the time required to complete the
design, obtain an air permit for construction, construct the system, and initiate start-up.
The intermediate milestones that comprise the overall March 31, 2011 schedule are
provided in Table 5-1 of the PDR Work Plan. To date, we have researched an
upgraded wastewater treatment system and completed its process design. However, we
have not been able to complete the full design package required for construction due to
the negotiation of the recently finalized Complaint and Consent Agreement and Final
Otder (CAFO). That CAFO now requires compliance with 40 CFR 62.34(a) which has
a major impact on the design requirements for the alternative system. Other limiting
factors are that construction cannot start until an air permit is obtained and also that the
specialized equipment has long lead times. For example, the DGF system will take 20
to 24 weeks to be fabricated and delivered after it is purchased.

During the period of requested extension (September 4, 2010 to March 10, 2011), we
will be operating under the Interim Measures Work Plan (IM Work Plan) required by
the CAFO. We will have fully implemented the interim measures to cease the discharge
of any hazardous wastewater to any surface impoundment, unless such discharge

complies with applicable RCRA standards.

Please contact me at (505) 722-0217 if you have any comments or questions regarding the
contents of this letter or the enclosed report.

Sincerely,

L,

Ed Riege

Environmental Manager

cc: Mark Turn
Ann Allen
Don Riley
Shane White
OCD
EPA Region 6

L0924058earzi {2) (3)
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Mr. John Hopewell

Manager, Environmental Affairs
National Paint and Coatings Association
1500 Rhode Island Avenue NJW.
Washington, D.C. 20005

Dear My, Hopewell:

Thank you for your October 12, 2006 lettér in which you seek clarification of 40
CFR 262.34(a)(1){il) in connection with the tumover of hazardous wastes:stored in
generator accuniulation tanks. Specifically, you request guidance on whether a hazardous
waste generator accumulation tank has to be.completely emptied every 90 days to meet
ihe ai(;(,uﬁxuid{!i)xl.ii.f}l& requirement, or whether the tank volume can be “turned over,™
removing a velume of material equal to or greater than the tank volume from the tank
every 90 days. This turnover approach (which EPA refers to in our letier as the “mass
balance dppitmiﬁh ) appears to be used, as described in your letter, in connection with
tanks that receive hazardous wastes on an ongoing, continuing basis (which EPA refers to
in our letter as a “contintious flow ;t)mcws .. By completing this turnover, you believe
that the hazardous waste voliume remaining in the tank unit would not-be considered as
being stored or accumulated for more than 90 days, thus avoiding the need to obtaina
Resource Qa}nservaima and Recovery Act (RCRA) Part B storage permit. In response to
vour request, EPA is interpreting 40 CFR 262.34(a)(1)(i1) to allow for the turnover
approach vou deseribe in vour letter, subjeéct (o the various conditions and requirements
we discuss in greater detail below,

As you state in your letter, large quantity generators accumulating hazardous
wastes in tanks must ¢ umplv with the 40 CFR 262.34(aj{1)(i1) requirements in order 1o
accumulate hazardous waste on-site in tanks for 90 days or less without a permit,
pravided they comply with tHe 40 CFR part 265 bubp«m J mqmmmcms {(except
265197 (). and 265.200). You believe that, as written, this regulation is unclear and, in
the absence of any clarification in this area, may be interpreted to mean thal each tank
must be Cﬂmi,k&lx emptied at least évery 90 ddys even where the tank’s “volume
capacity” has already been turned over within the 90 day timeframe. You argue instead

foran interpretation of this regulation to allow for hazardous waste “turnover™ at least
once every 90 davi, '
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EPA interprets this regulation to allow large quantity generators accumulating
hazardous wastes in tanks lo meet the 40 CFR 262.34(a)(1)(ii) requirement by using
periodic tank “turnover,” so long as hazardous waste entering the tank remains in the unit
for no more than 90 days. EPA’s interpretation of this regulation is set forth below in
greater detdil.

Tanks can be operated in one of two ways —~ in a batch process or in a continuous
{low process.

Balch Process

Under a batch process, a tank receives-a bateh (or batches) of hazardous waste on
a one-time or intermittent basis. Under a batch process scenario, the 90-day waste
accumulation clock for a large quantity generator starts when hazardous waste first erters
the tank. If, for example, the tank fills Up in 30 days, and is emptied on day 30, the
requirements of 40 CFR 262.34(a)(1)(i1) are met since the hazardous waste has been in
the tank for less than 90 dayvs. The next 90 day period begins when hazardous waste is
added to the tank that has been emptied (for example, on day 31). If the tank is emptied a
second time within 90 days of day 31, the requirements-of 40 CFR 262.34(a)(1)(i1) are
met.

EPA explained this particular method of 90-day waste accumulation ¢alculation,
intended 1o apply to tanks utilizing a batch process, in the preamble to the generator
accurnulation final rule promulgated on January 11, 1982 (47 FR 1250):

As with accumnulation in containers, the 90-day period begins the momentthe
generator {irst places hazardous wastes in an “empty tank.”™ The generator then
must remove all wastes from the tank within 90 days from the time he first places
wastes in the “empty” tank. A tank will be considered empty when its contents
have been drainied to the fullest extent possible. Since many tank designs do not
allow for complete tank drainage due to flanges, screens or siphons, itis not
expected that 100% of the wastes will always be removed. As general guidance, a
tank should be considered emply when the generator has left the tank’s drainage
systemn open unti) a steady, continuous flow has ceased.”

Large quantity generators utilizing a batch process must meet the requiremhents of
40 CFR 262.34(a)(1)(i1). For example, the use offinventory records in conjunction with
tank markings may provide confirmation that the'tank has been emptied within an
appropriate time period. Specifically. the inventory records typically show the daies and
associated quantity of hazardous waste entering the tank, as well as the dates the tank was
emptied. Shipping or hazardous waste manifestrecords also may be used to verify when
the tank was emptied. Likewise. tanks acéumulating hazardous wastes may have
information indicating the timé and ddte hazardous wiaste first entered the tank. There
may be other methods to demonstrate that a tank has been emptied, but any method used
to confirm compliance with 40 CFR 262 34(a)(1)(i1) must be reasonable and easily
discernible to EPA or an suthorized state.
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Continuous Flow Process

Under the continuous flow process, in contrast to the batch process described
above, the tank receives hazardous waste on.an ongoing, continuous basis. In the case of
hazardous wastes flowing through tanks continuously, there is 2 means of demonstrating
when a tank is "emptied” within 90 days under 40 CFR 262.34(a)(1)(11} that would not
require completely emptying the tank, and may be more suitable for tanks with
continuous flow. More specifically, a mass balance approach (i.e., the “turnover”
approach, as you referred {0 if, in your letter) can be used for continuous flow tanks rather
than the approach described above for batch process tanks. The key parameters in this
mass balance approach are the volume of the tank (e.g. . 6,000 gallons), the daily
throughput of hazardous waste (e.g., 300 gallons per .Cia3 j and the time period the
hazardous waste “resides” in the tank. In this example, the hazardous waste entering the
tank would have a residence time of 20 days ({6,000 gallons/300 gallons per day) = 20
days) and meet the requirements of 40-CFR 262.34(a)(1)(ii) since the hazardous waste
has been in the tank for less than 90 days.

Large quantity generators accumulating hazardous wastes through a continuous
flow process must also demonstrate that the hazardous waste has not been stored for more
than 90 days. This may be achieved by the use of inventory, or some form of accounting
or monitoring data. For example, a generator could confirm that the volume of a tank has
been emptied every 90 days by recording the results of monitoring equipment both
entering and leaving a tank. This recotdkeeping; in conjunction with the tank volume,
would énable inspectors, as well as facility personnel to demonstrate compliance with 40
CFR 262.34(a)(1)(ii). Likewise, in marking the tank, & generator could mark both the
tank volume and estimated daily throughput to allow inspectors to determine the number
of days that hazardaous waste residesin a tank to determine compliance with 40 CFR
262.34(a){1)(i1). As noted above, there may be other methods to demenstrate that'a tank
has been: t“:mpﬁffd but any method or demonstration to confirm compliance must be
reasonable and casily discernible to EPA or an authorized state.

As vou state in your letter, generators also would still be required to meet all
applicable hazardous waste tank regulations found in40 CFR part 265, Subpart']. In
addition, if the tank is removed from service, the regulation requires the system to
undergo a Tormal RCRA closureto rerfiove or decontaminate all hazardous wasté
associated with the tank system.

Please note that this is EPA’s inte:rpremii‘on'(}f the federal hazardous waste
regulations. Most states are authorized to opéerate their own hazardous waste management
program, As such, states may impose regulations which-may be more siringent and/or
broader in scope than tiu federal regulations. Tl herefore, you should check with the
appropriate state agency to determine the requirements apphcab @ 1o your activifies.
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Shotild vou have any questions on this suljject, please contact Jim O’ Leary at
(703 308-8827 or glearv imibepa.gov. ‘

Sincerely yours,

Wity o~

Matt Hale, Director
Office of Solid Waste

ce: Tom Kennedy. Association of State and Territorial Solid Waste Management
Officials (ASTSWMO)
Barry Blman, OFEl
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Dear Mr. Riege:

The New Mexico Environment Department (NMED) has reviewed the Process Design Report
For Wastewater Treatment Plan Upgrade (REV. 4) (Work Plan), dated May 26, 2009, submitted
on behalf of Western Refining Company, Southwest Inc., Gallup Refinery (the Respondent). On
August 17, 2009, NMED received an e-mail with an attached letter from the Respondent stating
“[t]his letter serves as Western Refining Gallup’s (“Gallup”) withdrawal from NMED’s
consideration of the Process Design Report For Wastewater Treatment Plan Upgrade (Rev. A)
prepared by Brown and Caldwell and submitted to NMED on May 26, 2009. As we discussed,
Gallup intends to submit to NMED an alternative wastewater treatment system work plan.” The
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May 26, 2009 Work Plan is referenced in the EPA Compliant and Consent Agreement and Final
Order dated August 26, 2009 (CAFO), paragraph 100.C which states “[t]he Respondent
submitted, on May 30, 2009, a Process Design Report for Wastewater Treatment System Work
Plan for NMED and OCD approval for the design and construction of the upgraded wastewater
treatment systermn. Upon NMED and OCD approval, all deadlines, work/design requirements, and
sampling and monitoring requirements in a Process Design Report for Wastewater Treatment
System Workplan shall become part of, and enforceable under, this CAFO.”

Comments to the Work Plan already submitted are provided below. NMED understands that the
Respondent may submit a work plan for the wastewater treatment system. Nevertheless, the
Respondent must adhere to Comments C and D below and all other applicable comments.

Comment 1/Response 1

In the Response Letter (dated May 28, 2009), Response 1, the Respondent states “[n]ote: the
Refinery is an interim status facility so the correct regulatory citations are HWA 20.4.1.600 and
40 CFR 265 as indicated in the response, rather than 20.4.1.500 and 40 CFR 264 stated in the
original comment.” In Section 1.5 (Regulatory Criteria) of the Work Plan, page 1-2, the
Respondent states “[o]nce a [National Pollutant Discharge Elimination System] NPDES Permit
is issued, the WWTP will be regulated under the Clean Water Act and thus exempt from
RCRA’s 40 CFR 265' requirements. Therefore, the design basis for the WWTP upgrades
assumes the compliance with RCRA 40 CFR 265 is not required. If for some reason a NPDES
permit cannot be obtained, the design will be revised and resubmitted to reflect compliance with
40 CFR 265.” Footnote 1 states “[n]ote: The Refinery is an interim status facility so New
Mexico Hazardous Waste Act [sic] 20.4.1.600 and 40 CFR 265 apply rather than 20.4.1.500 and
40 CFR 264.”

NMED Response
The following corrections and requirements apply to the Respondent:

a. The Gallup Refinery is not an interim status facility. If the Respondent considered
Aeration Lagoons 1 and 2 (AL-1 and AL-2) as interim status units, then the
Respondent would have needed to submit a revised Part A Permit Application for
those units in accordance with 20.4.900 NMAC (incorporating) 40 CFR 270.10 and a
Part B permit application would have been required. In addition, interim status
requires compliance with the requirements found in 20.4.1.900 NMAC
(incorporating) 40 CFR 270.70 and 270.10(e)(ii). AL-1 and AL-2 are solid waste
management units (SWMU), as indicated in Appendix A of the Post-Closure Care
Permit (Permit).
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b. As long as the Respondent continues to treat wastewater in AL-1 and AL-2 that is
characteristically hazardous for benzene, the facility is treating hazardous waste. The
CAFO allows the Respondent 120 days from NMED’s approval of an Interim
Measure Work Plan to achieve compliance.

C. The regulations cited by the Respondent (“HWA [sic] 20.4.1.600 and 40 CFR 265)
are incorrect. The Respondent has not met the requirements for interim status;
therefore, 40 CFR 265 (20.4.1.600 NMAC) does not apply.

d. The CAFO appropriately requires the Respondent to comply with the hazardous waste
generator requirements found in 20.4.1.300 NMAC (mcorporatmcr) 40 CFR-
262.34(a).

Comment 2/Repsonse 2
In the Response Letter, Response 2, the Respondent states “[s]hould Western Refining elect to

perform BOX testing, and should that testing indicate that the addition of the MBBR media is not
required, then Western Refining will seek approval from OCD to modify the Bioreactor design to

exclude media.”

NMED Response: The Respondent must also obtain approval from NMED to modify any
portion of the wastewater treatment system.

Comment 4/Response 4
In the Response letter, Comment 4, NMED states “[tlhe WWTS must contain influent and

effluent sampling ports to accommodate sampling at the new API separator....”

NMED Response: From review of Section 6.1 (Sampling Locations), the influent to the API
separator cannot be sampled. NMED reserves the right to require sampling of the influent
entering the new API separator and the Respondent must be capable of collecting such samples.

Comment 6/Response 6
In the Response letter, Comment 6/Response 6 addresses dredging of Evaporation Pond 1 (EP-1).

The Respondent responded stating “[dJredging of EP-1 will be addressed in the Corrective
Measures Implementation Work Plan due to NMED on July 31, 2009. Western Refining will -
take the position that the initial dredging is not warranted and that the frequency a [of] future
dredging events can allow for more than one foot of accumulation.”
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NMED Response: There have been documented releases when hazardous waste has entered EP-
1; therefore, at a minimum, EP-1 contains listed hazardous waste (FO37/F038). The upgraded
wastewater treatment system is intended to ensure that hazardous waste will not enter EP-1.
Dredging will remove residual contamination in order to enable the Respondent to demonstrate
future compliance. The Respondent shall comply with the dredging requirements found in
NMED’s April 15, 2009 Notice of Disapproval (NOD), Comment 6. No revision is necessary.

Comment 9/Response 9

In the Response Letter, Response 9, the Respondent states “[m]eeting the [requirements of]
20.6.2.3103 standards is not a stated treatment objective of the upgraded WWTS. The treatment
objectives (as stated in Section 1.4 of the Report) are for there to be no visible free oil and <0.5
mg/L benzene. The concentrations of other parameters are expected to be consistent with the
historical data reported for the EP-1 inlet under the GW-32 monitoring requirements.” Section
1.4 of the Work Plan states “[t]he treatment objectives for the WWTP upgrade are to provide
water quality that 1s suitable for discharge to the unlined EP-1. Specifically, the objectives are
for there to be no visible free oil and <0.5 mg/L benzene. This project design was developed
based on these objectives.”

NMED Response: As identified in the objectives, the effluent entering into EP-1 must not
contain free oil, and benzene concentrations must be below <0.5 mg/L. However, these should
not be the sole objectives of the WWTS upgrade. The WWTS and the effluent entering into EP-
1 must comply with all applicable requirements found in the Oil Conservation Divisions (OCD)
Discharge Plan GW-32, as well as comply with all other applicable regulations. Discharges to
the unlined Evaporation Ponds must not create the potential for impacts to groundwater.

Additional NMED/OCD Comments

Comment A

In Section 4.2.1 (Stormwater/Diversion Tanks), page 4-1, paragraph 2, the Respondent states
“[o]il that may accumulate on the surface of T27 and T28 [Stormwater/Diversion Tanks] will be
captured from a skimmer device mounted on each tank’s floating roof. The skimmed oil will be
collected by a vacuum truck and transferred to the Refinery’s slop oil system for recycling back
to the refining process. Solid material that may settle on the bottom of T27 and T28 will be
removed on a periodic basis and managed along with similar material collected from the NAPIS.
This material is normally recycled to an off-site refining process. If recycling to a refining
process is not available, the T27 and T28 bottom solids will be managed as a hazardous waste.”
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NMED Response: Storm water at the refinery comingles with process water and therefore
potentially contains hazardous waste (D018 and FO37/F038 listed wastes). The Respondent is
not allowed to accumulate hazardous waste in Tanks T27 and T28 for more than 90 days.
Therefore, the Respondent’s must design their storm water system to direct the ongoing low flow
of process wastewater in the storm water system to the API separator except during storm events
when higher flows trigger diversion of storm water to Tanks T27 and T28 at flow rates greater
than approximately 30 gallons per minute (gpm) to prevent flow rates from exceeding capacity of
the API separator or wastewater treatment system.

Cominent B .
In Section 4.2.4 (Tank-Based Separator), page 4-2, paragraph 5, the Respondent states “[t]he
Tank-based separator is not designed to be compliant with 40 CFR 265 Subpart J due to Western
Refining’s intention to obtain an NPDES permit for the WWTP. If an NPDES permit cannot be
obtained, the design of the Tank-based separator will be modified to be compliant with 40 CFR

265 Subpart J.”

NMED Response: The CAFO requires the Respondent to comply with the requirements found
in 20.4.1.300 NMAC (incorporating) 40 CFR 262.34(a). This applies to all applicable sections
within the Work Plan (e.g. Section 4.2.5 (Bioreactors), paragraph 1 and Section 4.5 (Secondary
Containment and Leak Detection)).

Comment C
In Section 4.6 (Alternative Upgrade Approach), page 4-6, last sentence, the Respondent states

“Western Refining will submit the alternative design approach to OCD for approval prior to
implementation.”

NMED Response: The Respondent discussed an alternative approach to the upgraded WWTS
to NMED and OCD in a meeting on July 1, 2009 that addressed the use of Macro Porous
Polymer Extraction and a dissolved gas flotation unit. On August 17, 2009, the Respondent
submitted a letter withdrawing the Process Design Report For Wastewater Treatment Plan
Upgrade (REV. A). If the Respondent chooses to pursue an altemative wastewater treatment
system, a new work plan must be submitted to OCD and NMED for approval by both agencies.
The new work plan must describe all aspects of the alternative design. The implementation of an
alternative approach will not change the deadline established in Comment D below which
provides a deadline for the start of operation of an upgraded WWTS.
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Comment D
The Respondent includes a Project Schedule in Section 5.

NMED Response: NMED does not approve the schedule presented in Section 5. The facility
has had ample time to research and design an upgraded wastewater treatment system and first
proposed upgrades in May 2007. Therefore, the Respondent must have the upgraded wastewater
treatment system instalied and operating by September 4, 2010.

Comment E

In Section 6.1 (Sample Locations), page 6-1, the Respondent states “[tThe WWTP upgrades will
include wastewater sample stations at key locations for monitoring system performance. These
locations are indicated by notations on the process flow diagrams in Attachments A and C and
are listed below:”

NMED Response: The sampling ports were not described in the Work Plan. The Respondent
must ensure that the sampling port mechanisms to be installed are capable of controlling the flow
through the sampling ports to minimize volatilization. There are no notations for sample
locations in Attachment C. No revision is necessary; the Respondent must install the sampling
ports as required in the NMED’s April 15, 2009 NOD.

Comment F
In Section 6.3 (Sample Analysis for Regulatory Reporting), page 6-2, the Respondent identifies
sampling parameters for the EP-1 influent. The Respondent must address the following:

a. Table 6-2 lists the EPA method for semi volatile organic compounds (SVOCs) as
“EPA 8260 C.” The correct analytical method for SVOCs is EPA Method 8270. The
Respondent must revise Table 6-2 to include the correct EPA Method and submit a
replacement page that includes the corrections.

b. The EPA method proposed to be used to detect benzene is 8021B. In addition to
benzene, EPA Method 8021B also analyzes for toluene, ethylbenzene, and total
Xylenes (BTEX).. When reporting the analytical data, the Respondent must report all
BTEX data. The Respondent must revise the Table 6-2 fo include the analysis of
toluene, ethylbenzene, and xylenes in addition to the benzene and submit a
replacement page. If EPA Method 8260 is used, all analytes listed for the Method
must be reported.

c. The Respondent states in Section 6.3 that “Western Refining will seek approval from
OCD to discontinue the regulatory reporting requirements for the Pilot Travel Center
(i.e., “Effluent from the Pilot Gas Station to the Aerated Lagoon™”) and the NAPIS
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Effluent (i.e., “Effluent from the new API Separator) as required by Condition 19 of
GW-032....” The Respondent must also obtain approval from NMED. Since this
page is being resubmitted, this proposed revision must be included with the
replacement pages.

Comment G -

During the month of June 2009, the refinery reported an overflow at the API separator due to
intense rain events. The API separator must be able to handle storm water surges caused by rain
events. The overflow at the API separator implies that the storm water and the process water
sewer systems are still interconnected. The Respondent must account for intense rain events in
the wastewater treatment system design to ensure API overflows do not occur in the future.

The Respondent must comply with all comments contained in this letter. The replacement
page(s) as specified must be submitted to NMED and OCD on or before September 25, 2009 in
the event that an alternate wastewater treatment system design plan is not submitted. Provided
that the Respondent complies with all the requirements of this letter, NMED approves the May
26, 2009 Work Plan. In any event, the upgraded wastewater treatment system must be installed
and operating by September 4, 2010.

If you have questions regarding this letter please contact Hope Monzeglio of my staff at 505-476-
6045.

Sincerely,

ames P. Bearzi
Chief
Hazardous Waste Bureau

cc: J. Kieling, NMED HWB
D. Cobrain NMED HWB
H. Monzeglio, NMED HWB
C. Chavez, OCD
G. Rajen, Gallup
J. Dougherty, EPA Region 6
D. Edelstein, EPA Region 6
A. Allen, Western
File: Reading File and GRCC 2009 File
HWB-GRCC-09-002
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1. INTRODUCTION

1.1  Introduction

The Western Refining Southwest’s Gallup Refinery is a petroleum refinery located in
Jamestown, New Mexico at Interstate 40 Exit39. This Process Design Report for
Wastewater Treatment Plant Work Plan (PDR Work Plan) presents the planned upgrades
of the wastewater treatment plant (WWTP) at the refinery. This version of the PDR Work
Plan replaces the May 26, 2009 version and presents an alternative design concept.

On August 27, 2007 Western Refining received a renewal of its discharge permit GW-032
from the New Mexico Oil Conservation Division (OCD). The permit required the refinery
to complete certain actions related to wastewater management. This Work Plan addresses
aspects of the following permit conditions:

1. Condition 16C - Treatment Study and Design
2. Condition 16D - Aeration Lagoons

3. Condition 16E — Evaporation Ponds

In August 2009, Western Refining and USEPA Region 6 agreed to the terms of a
Complaint and Consent Agreement and Final Order (CAFO) that imposes additional
regulatory requirements on the upgraded WWTP. Paragraph 100 of the CAFO sets forth
certain WWTP-related compliance requirements under the Resource Conservation and
Recovery Act (RCRA). These include:

1. Paragraph 100 B — “Respondent shall cease the operation of, and dismantle, all
existing Benzene/Air Strippers at its facility. . .”

2. Paragraph 100 C — “Respondent shall design, construct, properly permit, and
commence operation of an upgraded wastewater treatment system . . . that is
capable of treating all wastewater. . .”

3. Paragraph 100 E —“. .. The tanks and ancillary equipment in the upgraded
wastewater treatment system that are in operation downstream of the API
Separator shall be compliant with 40 C.F.R. § 262.34(a)...”

4. Paragraph 100 G — “Respondent shall limit volatile organic (“VO”) air
emissions from the upgraded waste water treatment system . . . to the limits in
40 CFR 265 subpart CC.”

This document is an updated version of the May 26, 2009 Work Plan referenced by the
CAFO.

The design presented herein for the upgraded WWTP is intended to meet the requirements
of permit GW-032 and the CAFO. The new treatment system components will replace the
Benzene Strippers and Aeration Lagoons, which will be taken out of service and
dismantled. The effluent quality from the new treatment system will be suitable for
discharge to an unlined surface impoundment - Evaporation Pond No. 1 (EP-1).




1.2 Project Scope

The scope of the WWTP upgrade project consists of the following new systems:

» Two existing tanks put in service for the storage of process area stormwater and
diversion of off-spec wastewater

« A new equalization (EQ) tank upstrearh of the existing “new” American Petroleum
Institute (API) separator that is connected to the process sewer. [Note: this API
separator is referred to as the “API Separator” in this Work Plan. It is also known
as the NAPIS]

« A dissolved gas flotation (DGF) system downstream of the API Separator

« A Macro Porous Polymer Extraction (MPPE) system downstream of the DGF
system

- A pretreatment system for the sanitary wastewater from the Pilot Travel Center and
refinery

The new system will allow the following existing systems to be decommissioned:
e Benzene Stripper Nos. 1, 2 and 3
e Aecration Lagoons Nos. 1 and 2 (AL-1 and AL-2) -

» The Old API Separator (OAPIS) that is connected to the storm sewer. [Note: this
API separator is referred to as “OAPIS” in this Work Plan]

The following existing equipment will continue to be operated in their current function
within the upgraded system:

» API Separator
e EP-1 through EP-12

A flow diagram of the upgraded system is provided in Figure 1 at the end of this Work
Plan.

1.3 Related Project - Pilot Travel Center Lift Station

A lift station to collect, screen, and pump the sanitary/restaurant wastewater from the
Pilot Travel Center to the WWTP has recently been installed and put into service. A
force main conveys the wastewater from the new refinery lift station to the WWTP. In
the new, upgraded configuration of the WWTP, the wastewater from the new refinery lift
station will be pretreated before being discharged into EP-1.

1.4 Treatment Objectives

The treatment objectives for the WWTP upgrade are to provide water quality that is
suitable for discharge to the unlined EP-1. Specifically, the objectives are for there to be
no visible free oil and <0.5 mg/L benzene. The project design was developed based on
these objectives.

1.5 Regulatory Compliance

The upgraded WWTP described herein will be designed and constructed in accordance
with the requirements of OCD permit GW-032 and the CAFO.



1.6 Report Organization
The PDR Work Plan is organized as follows:

Section 1. Introduction

Section 2. Wastewater Sources
Section 3. Technology Selection
Section 4. Process Description
Section 5. Project Schedule

Attachments to the Process Design Report include the following documents:
Attachment A. Supplemental DGF System Information
Attachment B. Supplemental MPPE System Information

2. WASTEWATER SOURCES

2.1  Overview

This section of the report reviews the sources of wastewater generated at the refinery. The
wastewater sources discharged to the refinery’s WWTP fall under two broad categories:
those wastewaters generated at the refinery and those generated at the adjacent Pilot Travel
Center. The two sources are further described below.

2.2  Refinery Wastewaters

The process wastewaters generated by the refinery are directed to the process sewer that
serves as the influent to the API Separator. In addition, two non-oily refinery wastewaters
are discharged directly to Evaporation Pond No. 2 (EP-2). These sources are the water
softener system and the reverse osmosis (RO) system. Both of these systems are part of the
larger boiler feed water treatment system. These wastewaters are not oily and do not
contain benzene.

The sanitary wastewater generated at the refinery and the seven adjacent homes owned by
the refinery currently discharges to the refinery’s newly constructed lift station for the Pilot
Travel Center (see Section 2.3 below).

2.3 Pilot Travel Center Wastewaters

The refinery has a contract with the adjacent Pilot Travel Center to treat the sanitary and
restaurant wastewaters generated by that facility. The wastewater from the restaurant at the
Pilot Travel Center passes through a new grease trap system installed in 2008. The grease
trap effluent and the sanitary/restaurant wastewaters from the rest of the Pilot Travel Center
flow to a septic tank system. Septage is pumped out of the septic tank system on a
scheduled quarterly basis for off-site disposal (as reported by Pilot Travel Center staff). The
effluent from the septic tank system gravity flows to a lift station on the Pilot Travel Center



property. This lift station, the grease trap, and the septic tank system are owned and
operated by the Pilot Travel Center. The lift station’s submersible pumps then transfer the
wastewater through a pipeline to the refinery for further pumping and treatment. Western
Refining is now operating a new lift station on its property to receive the wastewater from
the Pilot Travel Center’s lift station and the refinery’s sanitary systems.

The Pilot Travel Center generates other wastewaters that are not discharged to the refinery.
These other wastestreams include truck washing and vehicle maintenance activities. They
are managed with on-site oil-water separators, holding tanks, and retention ponds at the
Pilot Travel Center.

The design basis assumes that the wastestream discharges from the refinery’s new lift
station are only sanitary/restaurant in origin and do not include any sources from vehicle
service or vehicle washing operations. On this basis, the Pilot Travel Center wastewater
was assumed to be free of benzene and hydrocarbon-based oil and grease (O/G).

2.4  Design Flow

The design flow rates for the individual sources are summarized in Table 2-1.

Table 2-1. Design Flow Rates

Average, gpm Maximum, gpm
API Separator Effluent 250 500
Pilot Travel Center 50 120
RO Reject 109 149
Refinery Sanitary 4 --

The design flows for the API Separator effluent were set at an average of 250 gallons per
minute (gpm) and a maximum of 500 gpm. The average rate was based on historical data,
and allowances for future flows. The maximum flow rate equals the maximum flow
capacity of the API Separator with both bays in service.

The contract between Western Refining and the Pilot Travel Center limits the maximum
flow to 50 gpm. However, the refinery’s new lift station pumps are capable of pumping a
combined flow of 120 gpm. Accordingly, the Pilot Travel Center design flows were set at
50 gpm average and 120 gpm maximum.

The average flow rate for the refinery’s sanitary sources is based on the number of refinery
employees. The maximum flow rate for the refinery’s sanitary source is included in the
Pilot Travel Center maximum flow rate, since it is also constrained by the combined
pumping capacity of the new lift station pumps.



3. TECHNOLOGY SELECTION

3.1 Overview

This Section provides the basis of the two major technologies that were selected for the
WWTP upgrade: dissolved gas flotation (DGF) and macro porous polymer extraction
(MPPE). The DGF system replaces the Tank-based Separator concept from the prior
version of the Work Plan. The MPPE system provides the benzene removal capacity of
prior bioreactor concept. For further explanation please see attachment A & B. '

3.2 Dissolved Gas Flotation

API separators (including the Gallup API Separator) provide first-stage (i.e., primary) oil-
water separation. As such, they provide removal of free oil that readily separates from
the wastewater by gravity. A second-stage oil-water separation step is required to
provide additional O/G removal beyond what is consistently achievable by an API
separator. Second-stage oil-water separation can remove the residual O/G and suspended
solids that do not readily separate by gravity (i.e., emulsified O/G). This additional
removal is required to provide the appropriate influent quality to the downstream unit
process (MPPE).

A DGF system will provide the second-stage oil-water separation process for the
upgraded WWTP. DGF systems are a common refinery technology downstream of API
separators. The DGF process involves the pressurization of wastewater in the presence of
air or nitrogen, creating a super-saturated solution that when passed into the flotation
chamber at atmospheric pressure creates small gas bubbles in the liquid. These bubbles
unite with the dispersed oil phase to form a collection of distinct gas-oil particles called
coagules that are carried to the surface. The float is removed to disposal by mechanical
flight scrapers while the underflow is the clarified water effluent. The air or nitrogen is
introduced to the wastewater by pressurizing a side stream of DGF effluent and recycling
it back to the flotation chamber. Organic polymers are added to the DGF influent stream
to facilitate the oil-water separation. ’

3.3 Macro Porous Polymer Extraction Technology

The MPPE technology removes dissolved and dispersed hydrocarbons from water.
Developed in the early 1990s by Akzo Nobel, MPPE is a liquid-liquid extraction process
where the extraction liquid is immobilized in a macro-porous polymer particle. MPPE
particles have a diameter of 1,000 microns, with pore sizes of 0.1 to 10 microns.

The MPPE technology has been successfully applied to the treatment of process water,
offshore produced water, industrial wastewater, and contaminated groundwater since 1994.
Dissolved and dispersed compounds that can be removed from water and wastewater with
the MPPE technology include aromatics (e.g., benzene, toluene, xylenes, and
ethylbenzene); polyaromatic hydrocarbons (PAHs) (e.g., naphthalenes, phenanthrenes,
dibenzothiophenes); and aliphatics including halogenated aliphatics. MPPE systems
currently in operation are removing dissolved aromatics (principally benzene), PAHs, and
aliphatics. The high hydrocarbon removal efficiencies achievable with MPPE technology
result from the number of mass transfer stages that are developed in the packed bed, mainly



from the high specific surface area for mass transfer associated with the porous polymer
beads. Benzene is the rate limiting constituent and determines the sizing of the MPPE
system. The proposed DGF pretreatment system upstream of the MPPE technology will
minimize fouling of the porous polymer beads by free oils and solids in the influent
wastewater.

A schematic of the MPPE process is provided in Figure 2. Following primary and
secondary oil-water separation, the refinery wastewater is passed through a column packed
with MPPE particles. The particles are porous polymer beads that contain an appropriate
extraction liquid suitable for the removal of aromatic hydrocarbons and PAHs. The
immobilized extraction liquid removes only the dissolved hydrocarbons that have a high
affinity for the extraction liquid (i.e., the constituents that are removed have partition
coefficients that guarantee a high affinity for the extraction liquid). The treated wastewater
is then free of the target constituents (e.g., BTEX), which now reside only in the extraction
liquid.

The extraction liquid must be regenerated at fixed intervals to sustain effective target
constituent removal. The extraction liquid (immobilized on polymer beads) is regenerated
by stripping the hydrocarbons from the MPPE bed with low pressure steam. The stripped
hydrocarbons are condensed and separated from the water phase by gravity. This

100 percent pure hydrocarbon phase is recycled to the refinery for reprocessing. The
condensed water is recycled to the MPPE system. . The design of the MPPE system
employs two extraction columns allowing continuous operation in one column with
simultaneous extraction and regeneration in the other column. A cycle time of one-hour
extraction and one hour regeneration is typical.

The MPPE technology provides the following benefits:

« The dual-column system can be sized for the specific flow requirements and
optimized for benzene removal.

+ Pure hydrocarbon phase recovery is feasible.

+ The wastewater flow turndown ratio can be adjusted to less than 20 percent of the
installed flow capacity of the unit.

» The system is flexible in that it can be adjusted to changing flow and target
constituent concentration levels while maintaining consistent effluent quality.
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Figure 2. MPPE Process Schematic
(courtesy of Veolia Water)

4. PROCESS DESCRIPTION

4.1 Overview

This section provides a process description of the new systems that will comprise the
refinery’s WWTP following implementation of the upgrades. The first subsection
discusses the new systems to be installed as part of the WWTP upgrades. The second
subsection discusses the existing systems that will be decommissioned as part of the
WWTP upgrades. This section concludes with a discussion of management of off-spec
wastewater, and secondary containment and leak detection. A flow diagram is included as
Figure 1 at the end of this Work Plan.




4.2 New Systems
A description of the major equipment for the new WWTP is provided below.

42.1 Stormwater/Diversion Tanks

A new stormwater management system will be constructed for the stormwater collected in
the process area. This stormwater is currently collected in a dedicated sewer that
discharges to the OAPIS. In the new system, stormwater will flow by gravity to two
Stormwater/Diversion Tanks. These tanks are existing with a designation of Z84-T27 and
T28. The tanks have dimensions of 33 fi-5 inch diameter by 32 ft height, for a volume of
210,000 gallons each. The combined volume of 420,000 gallons will provide storage
capacity for a 100-yr, 1-hour storm event (415,886 gallons). The tanks will have internal
floating roofs for air emissions control. Stormwater that collects in the tanks will be
pumped at a rate of 50 to 200 gpm in a dedicated line to the new API Separator. Two
variable speed pumps will be provided (one operating, one standby). Because the
stormwater will be diverted and treated in the new API Separator, the OAPIS will be taken
out of service (see Section 4.3.3).

Oil that may accumulate on the liquid surfaces of T27 and T28 will be captured from a
skimmer device contained within each tank’s floating roof. The skimmed oil will be
collected by a vacuum truck and transferred to the refinery’s rerun oil system for recycling
back to the refining process. Prior to pumping the T27/28 contents to the API Separator,
solid material that may have settled on the tank bottom will be re-suspended through
mixing.

Cleanouts will be installed on the conveyance pipelines to and from the
Stormwater/Diversion Tanks. Cleaning events will be scheduled on a regular, recurring
basis with collected material managed along with similar material collected from the API
Separator. This material is normally recycled to an off-site refining process. If recycling to
a refining process is not available, the cleanout material will be managed as a hazardous
waste. Underground piping will be buried below the frost line to prevent freezing.
Aboveground piping will be electric heat traced to prevent freezing. The piping design is
referenced in section 4.5.

The Stormwater/Diversion Tanks will also be configured to accept diverted off-spec
wastewater from various points within the WWTP including API Separator effluent/DGF
influent, DGF effluent/ MPPE influent, and MPPE effluent that is diverted away from EP-1.

4.2.2  Equalization Tank

A new Equalization (EQ) Tank will be constructed to dampen variability in both flow and
concentration prior to the API Separator and the rest of the WWTP. It will operate with a
variable level/volume. The process sewer will gravity flow into the EQ Tank. Pumps will
transfer the wastewater from the EQ Tank to the API Separator. The tank will have a
floating roof for air emissions control. Oil will be recovered from the water surface using a
skimming device contained in the floating roof. There will be sample ports for both the EQ
Tank influent and effluent.



During dry weather conditions, the EQ Tank will be operated at a less than full capacity,
such that the EQ Tank can provide surge capacity during wet weather events. This
available surge capacity will be used to help prevent potential overflow of the API
Separator during storm events.

4.2.3 DGF System

The DGF system will be in a covered above-ground vessel. The API Separator effluent
will be pumped to the DGF system using the existing API Separator effluent pumps.
Polymer will be injected into the DGF influent line to enhance flocculation. Dissolved gas
for flotation will be either plant nitrogen or plant air from the refinery’s utility system. The
gas will be injected into a pumped recycle stream of the DGF effluent. The choice of gas
(air or nitrogen) will be made following a process hazard evaluation.

The clarified effluent wastewater from the DGF system will be pumped to the MPPE
system.

The DGF float material will be skimmed from the top of the DGF using a variable speed
scraping mechanism. The skimmed float will be sent to the DGF float storage and
dewatering system. The float system will consist of retention tanks with gravity
dewatering. This material will normally be recycled to a refining process (on-site or
off-site). If recycling is not available, the float material will be managed as a hazardous
waste.

42.4 MPPE System

The MPPE system will consist of two columns operating in parallel. One column will be
in service while the other is being regenerated. The columns will switch their mode of
operation on a routine schedule (e.g., hourly). The operating column will receive pumped
DGF effluent. The wastewater will pass through the column in an up-flow mode and
discharge to EP-1 by gravity. Steam will be used to regenerate the non-operating column.
The steam will be supplied by the plant utility system or an electric boiler as part of the
MPPE skid. The steam will pass through the column in down-flow mode and will extract
the hydrocarbons that had previously been retained by the polymer beads. The
hydrocarbon-laden steam will then be sent through a condenser to convert the stream to a
cooled liquid phase. The hydrocarbon-water liquid mixture will then go to a separator
phase. The separator will produce a water stream that is recycled to the operating column
and a pure hydrocarbon stream that will be sent to the refinery for reprocessing.

4.2.5 Pilot Travel Center Pretreatment

The sanitary wastewater from the Pilot Travel Center and the refinery will be pretreated
prior to discharge to EP-1. The wastewater already receives treatment for solids removal by
the upstream septic tank (owned and operated by Pilot) and the screening system in the new
refinery lift station. The new pretreatment system will provide removal of soluble organics.
The technology selection for the system has not been finalized, but candidate technologies
include:

» A new lined aeration lagoon (treating only Pilot Travel Center and refinery sanitary
wastewaters)

« Vertical flow wetlands




» A recirculating media filter

4.2.6  Evaporation Pond No. 1

The MPPE effluent will flow by gravity into EP-1. A flow meter will be installed on this
EP-1 influent line to track discharge volumes. EP-1 will not be lined or otherwise modified
because the MPPE effluent will be free of floating oil and will have a benzene
concentration <0.5 mg/L. This EP-1 influent quality will be assured by the following
WWTP upgrades:

» Less variability in flow rates and wasteloads provided by the EQ Tank
e Improved upstream oil-water separation provided by the DGF system
» Reliable removal of benzene and other hydrocarbons using the MPPE technology

4.3 Decommissioned Systems

Placing the new WWTP systems into service will allow some of the existing systems to be
decommissioned.

4.3.1  Benzene Strippers Nos. 1,2 and 3

The MPPE system will replace the benzene removal capacity of the two Benzene Strippers
(Z84-V4 and Z84-V5) located at the WWTP and the one Benzene Stripper located in the
process area of the Refinery (Z84-V7). These units will be decommissioned and
dismantled. The associated Benzene Stripper Air Blowers (Z84-AB3, Z84-AB4 and 7.84-
ABS) will also be decommissioned and dismantled.

43.2 AL-1and AL-2

The two Aeration Lagoons (AL-1 and AL-2) will be decommissioned. The associated
surface aerators will also be decommissioned. The Corrective Measures Implementation
Work Plan for the Wastewater Aeration Lagoons (Solid Waste Management Unit No. 1)
has been submitted separately to NMED (July 30, 2009).

433 OAPIS

The OAPIS currently collects stormwater from the process area. In the future, this sewer
will be directed to the Stormwater/Diversion Tanks in the new stormwater system. The
Stormwater/Diversion Tank contents will then be pumped to the API Separator. Therefore,
the OAPIS will be decommissioned. A separate work plan to be submitted to NMED will
address the closure of the OAPIS (Solid Waste Management Unit No. 14).

4.4 Management of Off-Spec Wastewater

Off-spec events are not anticipated for the MPPE effluent. However, contingencies have
been included in the design as safeguards. If at anytime the MPPE effluent is deemed
unsuitable for discharge to EP-1, it will be diverted to the new Stormwater/Diversion
Tanks. Process monitoring will be used to identify when this diversion is needed. The
diversion would be “all or nothing” rather than a partial diversion and partial flow to EP-1.
For added flexibility, diversion lines to the Stormwater/Diversion Tanks will also be
provided for the API Separator effluent and DGF effluent.
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4.5 Tank Design, Secondary Containment, and Leak Detection

Under the terms of the CAFO, the tanks and ancillary equipment downstream of the API
Separator, including diversion tank systems, are subject to 40 CFR §262.34(a). By
reference, these systems are therefore subject to 40 CFR 265 Subpart J for tank systems.
Accordingly, the systems downstream of the new API separator will comply with the
tank design requirements of 40 CFR 265 Subpart J, including secondary containment and
leak detection. Since the CAFO was signed just recently, Western Refining is still
determining how the specific design requirements of the CAFO will be implemented. In
general, the secondary containment requirements for tanks will be met through concrete
or impermeable liner containment areas. Containment volumes will be 1.3 times the
volume of the largest tank within that area to include an allowance for precipitation.
Leak detection for tanks with bottoms that cannot be visually inspected will be provided
by installing double bottoms with leak detection on those tanks. The secondary
containment and leak detection requirements for piping systems covered by the CAFO
will also be implemented where required.

In the event that there are new tank(s) or ancillary equipment not covered by the CAFO,
such as those upstream of the API Separator, those systems will be designed to standards
in accordance with GW-032 and related OCD requirements.

4.6 Air Emissions Control
The upgraded WWTP will meet the air emission regulatory requirements, including
Paragraph 100 G of the CAFO as applicable, through the following measures:

« The Stormwater/Diversion Tanks will have floating roofs that will generate
negligible air emissions.

» The DGF system will be enclosed but will generate a continuous point source air or
nitrogen emission. If a control device is determined to be required for the DGF air
emissions, the off-gas will be routed through an activated carbon bed system prior
to discharge to the atmosphere.

» The MPPE units will be enclosed and generate negligible air emissions.
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5. PROJECT SCHEDULE

The required project schedule for design and construction of the WWTP upgrade is

18 months as presented in Table 5-1.

Table 5-1. Project Schedule Through Construction

Description

Period

Detailed Engineering

October 2009 - March 2010*

Air Permit Application Submittal

December 2009

Contractor Bidding

March-April 2010

Air Permit Issuance

April 2010**

Contract Award & Notice to Proceed

May 2010

Equipment Procurement, Fabrication and
Delivery

May through November 2010

Construction

June 2010 through February 2011

Testing, Start-up, and Clean-up

February through March 201 1

Operational

March 31, 2011

*Start date pending NMED and OCD approval. ** The project cannot proceed beyond the

April 2010 milestones above until the required air permit(s) have been issued by the

NMED Air Quality Bureau.
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POSEIDON SATURN CLARIFIER™
HIGH PERFORMANCE FLOTATION CLARIFIER

SYSTEM DESCRIPTION AND OPERATION PRINCIPLE

The patented Poseidon SATURN Clarifier™ uses dissolved air flotation technology to separate particles
from water. The unique design of the Poseidon SATURN Clarifier™ (Patent # 5.565.009) provides cost
efficient water treatment and allows for the achievement of a high solids capture rate and thicker sludge
with maximum operational flexibility.

Poseidon SATURN Clarifiers™ offer a column shape configuration. The SATURN units are modular,
extremely space-efficient and require very small footprints and minimal field erection.

FEEDING THE CLARIFIER

The raw water to be treated is collected in a feed chest and pumped into the inlet compartment at the
bottom of the flotation unit. The Poseidon SATURN Clarifier™ can be fed on either constant or variable
flow, and tolerates variations in feed concentration, which allows operational flexibility. On a variable flow
system, it is required to install a proportional flow regulator for the chemical dosage pumps. A dual
chemical or a single chemical system may be required for optimum suspended solids removal. In a dual
chemical system, a coagulant is mixed with the influent at the suction of the feed pump in order to
coagulate the finely dispersed material. Downstream, prior to the inlet compartment of the flotation unit, a
polyelectrolyte (flocculant) is mixed into the stream, initiating floc formation. In a single chemical system,
the flocculant is also mixed into the stream prior to the inlet compartment.

RECIRCULATION SYSTEM

The micro-bubbles required for flotation are produced with a recirculation system. This system, designed
to operate on a continuous basis, meets the essential conditions for proper air dissolution and micro-
bubbles generation. It also ensures a high solids capture rate by allowing the combining of flocs and
microscopic air bubbles, forming air-floc conglomerates.

The recirculation system is composed of a pneumatic box, a patented Poseipump™ recirculation pump
(U.S. Patent 5.385.443), a header, an injection valve and a bleeder valve. The efficiency of the
recirculation system is mainly attributed to the Poseipump'™, which ensures fine air dispersion into the
recirculated water and builds a proper pressure to allow for air dissolution (90-100 psi). The Poseipump™
is fed from the clarified water outlet, the recirculation water ratio being about 15% of the total flow. From
the recirculation pump, the water passes into a header, which provides required retention time for air
dissolution. The micro-bubbles are formed when the recirculated water is released to atmospheric
pressure prior to entering the inlet compartment of the clarifer.

The Poseidon dissolving air system generates very small air bubbles (30-40 zm) and ensures the
combination of the micro-bubbles with the flocculated particles, increasing their buoyancy. The floatable
air-floc conglomerates along with the rest of the wastewater stream, enters into the flotation unit inlet
compartment and then into the separation cell. The floatable material then rises to the surface and any
heavy settleable particles (sand, grit, etc.) settle into the cone-shaped bottom.

INTERMEDIATE CAPTURE SURFACE ZONE

The Poseidon SATURN Clarifier™ is equipped with an intermediate capture surface zone that maintains a
low overflow rate and ensures a high capture rate. The separation cones also allow for low polymer
consumption. Particles having different densities will rise and form the sludge layer at different rates.

Fast rising particles will rise rapidly without entering into the intermediate capture surface zone while
smaller, slow rising particles, will be either entrained with the fast rising particles which are forming a
filtering layer in the peripheral zone of the intermediate capture surface zone, or be separated within the
intermediate capture surface, located prior to the outlet of the flotation unit. The clarified water flows down
the separation cones where it is collected through a water collection system towards the bottom of the
flotation unit.

(February 2006 Rev.) 1




SLUDGE REMOVAL SYSTEM
The Poseidon SATURN Clarifier™ is equipped with a rotative sludge removal system which allows
continuous proper removal of the floating sludge. This system includes a motoreducer with variable
speed adjustment capability, this allows for flexibility on the sludge consistency and removal.

LEVEL ADJUSTMENT

The Poseidon SATURN Clarifiers™ are equipped with an automatic level control system consisting of a
level control valve and a level transmitter. This type of level adjustment allows flexibility on sludge
consistency and removal, and also increases the stability of the treatment by maintaining a constant level
in the unit, even during flow and solids loading variations of the raw water.

SEDIMENT REMOVAL SYSTEM
In order to avoid any build-up of heavy solids in the bottom of the clarifier, an automatic drain vaive is
installed at the cone-shaped bottom of the unit. The sequence of drainage is set upon applications.
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The Patented Poseidon SATURN Clarifier™ (US patent No. 5662804)
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HIGHLIGHTS

HIGH PERFORMANCE AND OPERATIONAL FLEXIBILITY
- Highest TSS capture rate
- Tolerates upstream variations in flow rate and feed concentration
- Tolerates high solids loading '
- High sludge consistency (5% - 12%)

LOW INSTALLATION COSTS
- Modular and pre-mounted
- Space efficient:
- Column configuration
- Smallest footprints
- Minimal field erection: unload, position and connect

LOW OPERATING COSTS
- Minimum operator attention
- Minimum maintenance
- Low polymer consumption
- Complete stainless steel, corrosion-proof construction

1 Poseidon Inc.
‘ 1290, avenue Van Horne, Suite 310, Outremont (Quebec) Canada H2V 452
Tel. (514) 270-9593 — Fax. (514) 270-9355 — E-mail: info@poseidoninc.com

(February 2006 Rev.)
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MPPE Benefits

1 Very High Separation Performance
Reduction factor 1,000,000 times = 99.9999% .
removal if required

2 Cost Competitive
Cost competitiveness proven compared with air
stripping and activated carbon, steam stripping
and biotreatment systems

3 Low Energy Consumption
- Low energy input to release hydrocarbons
from MPPE particles (in situ regeneration)
- Energy consumption up to 5o times
lower than steam stripping

4 Robust, No Fouling
- Anaerobic operation at ambient
temperature. No interference from
dissolved iron, heavy metals, surfactants,
salt and polar compounds, and no scaling
« No biological fouling because of periodic
in situ regeneration by steam

5 Reliable and Easy Operation
+ Fully automated
» Remote control using laptop and mobile telephone

6 Flexible Operation
Once installed, the unit can treat higher and lower

flows and concentrations. For example, if the concen-

tration is 50% higher, effluent requirements can still
be maintained with only a 10% lower flow.

At lower feed concentrations, higher flows can be
treated while still meeting the effluent demand

7 Compact Equipment
Compared to existing technologies, the unit is
compact with a small footprint

8 Ideal for Upstream Pracess Integration
Because it is compact, robust, reliable, fully-
automated, remote controlled, easy-to-operate and
flexible, it is ideal for process integrated applications

g Performance Guarantee during Operational Life
The material performance is guaranteed during the
operational life of the unit, regardless of how many
times the MPPE material is changed.

10

Environmental Benefits
« Practically pure, separated hydrocarbons for
use/reuse

+ Low waste of polymer
- Long lifetime
- Reuse of spent material
» Low energy consumption
» Low noise
« No addition of chemicals
» No emission to air
» No sludge formation
+ No (chemical) iron hydroxide waste




"MPPE Systems

The Macro Porous Polymer Extraction (MPPE) system is a highly-effective, fully-automated,
remote-controlled and guaranteed technology for removing hydrocarbons from water by
means of extraction in a Macro Porous Polymer (MPP) bed.

MPPE systems are used for:

The MPPE Process
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MPPE systems remove dissolved and
dispersed hydrocarbons with efficiencies
99.9999%, down to below ppb level, or

L.- A as specified. This applies to different types
Clean water of hydrocarbons, including:

o Aliphatic
o Aromatic
o Polyaromatic
= Halogenated, such as chlorinated, bromated

The MPPE Process Description

In the MPPE process, hydrocarbon-contaminated
water is passed through a column packed with MPPE
particles. The particles are porous polymer beads, which
contain a specific extraction liquid. The immobilized
extraction liquid removes the hydrocarbons from the
water. Only the hydrocarbons, which have a high affinity
for the extraction liquid, are removed. The purified water
can either be reused or discharged. Periodical in situ
regeneration of the extraction liquid is accomplished by

stripping the hydrocarbons with low-pressure steam. The
stripped hydrocarbons are condensed and then separated
from the water phase by gravity. The almost 100% pure
hydrocarbon phase is recovered, removed from the system
and ready for use/reuse or disposal. The condensed aqueous
phase is recycled within the system. The application of
two columns allow continuous operation with
simultaneous extraction and regeneration. A typical cycle
is one hour of extraction and one hour of regeneration.



industrial Process & Wastewater

Process water streams are treated upstream and end of pipe for possible reuse of water in
the production process, or for discharge to surface water or to site/community biological
wastewater treatment.

Typical challenges MPPE can meet: -~ industries
« High influent concentrations » Natural gas production/treatment
« High reduction.factors - Aromatics, polyaromatics, aliphatics
« Varying concentrations and compositions (3000 ppm and above)
» Varying flows - LNG terminals/gas to liquid plants
« Varying/wide pH range - Aromatics, polyaromatics, aliphatics
o Presence of salts, surfactants, heavy metals, + Underground gas storage
alcohols, monomer residues, pre-polymers, etc. - THT (tetrahydrothiophene), aromatics
- Water, oil, gas/condensate produced onshore
Extra benefits are: - Aromatics, polyaromatics, aliphatics ‘
- Small footprint « Chemical, specialty chemical and pharmaceutical
« Upstream integrated operation with ' raw material producers
remote control * - Broad range of aromatics, aliphatics and
« Scope for adding other process and groundwater halogenated (chlorinated/bromated)
' streams, for treatment in one unit hydrocarbons .
) * Reduced sludge formation in biotreatment + Chemicals/oil storage distribution industry
, » Modular setup for large flows . - Tank cleaning process water
(thousands of m3/hr) - Aromatics, aliphatics and halogenated

hydrocarbons
» Resin production
- Solvents/aromatics removal from process
streams containing monomer residues
+ Electronics Industry
- Solvents removal (toluene) e.g. television
screen factories
« Rayon/viscose industry
- Carbon disulphide (CS2), aromatics, aliphatics
« Over 40 years accumulated experience

Removal of total spectrum of non-polar and

polar organics proven in practice:

Non-polar toxic non-biodegradable compounds and

- polar biodegradable compounds are removed by
MPPE in series with biotreatment.

Full turnkey contracting is possible, as is partnering
with local biotreatment suppliers.




Offshore Produced Water

Regulations for offshore produced water are becoming more and more stringent. New
technologies are required for this challenging segment in order to meet future emission
standards that are being set by international organizations, for example OSPAR* for the

Northeast Atlantic.

N MPPE systems proven in removal of
dissolved and dispersed:
o Aromatic hydrocarbons (BTEX)
o Polyaromatic hydrocarbons (PAHs)
o NPD (naphtalénes, phenanthrenes,
dibenzothiophenes)
o Aliphatics
o Hydrophobic components in oil field
chemicals (e.g. inhibitors) '

Robust and can withstand: Evidence of success: ‘
» Salt, methanol, glycols _+ Verified-by-Orkney Water Technology Center on
« Corrosion inhibitors ~ - " water produced with oil and gas
« Scale inhibitors « MPPE selected as best option from among 55
+ H2S scavengers ‘ technologies (Government and Oil & Gas Industry
» Demulsifiers . - - Study)
» Defoamers » MPPE listed by OSPAR* as Best Available Technology
» Dissolved (heavy) metals (BAT)
» Experiences published in SPE Conference (TOTAL &
Environmental aspects: Akzo Nobel) and Offshore Technology Conference
- Separated hydrocarbons are recovered in practically (Shell/Exxon & Akzo Nobel)
pure form for use as a product - Commercial units running at TOTAL, NAM
» No emissions to air and water and no sludge (Shell/Exxon), Statoil, and Hydro/Shell with over
+ formation ' 25 years accumulated experience.

« Small footprint

*OSPAR: Oslo Paris Convention for the Protection of the Marine
Environment of the Northeast Atlantic




Groundwater

Aromatic, polyaromatic and halogenated hydrocarbons in groundwater can be found in
lower concentrations dissolved in water diffused over the area or concentrated as DNAPLs
(dense non-aqueous-phase liquids) or LNAPLs (light non-aqueous-phase liquids) creating
an enduring source of contaminant supply tothe water phase.

MPPE benefits for meeting challenges in
groundwater applications are:
- Ideal for handling a broad range of compositions
« Able to cope with unexpected higher influent
compositions at no additional costs
« No iron removal necessary (anaerobic process)
= Robust, can withstand salts, humic acids,
surfactants, heavy metals, dissolved/suspended
solids, high/low pH, etc.
« No sludge formation (as with iron removal
and biotreatment)
- Scope for combination with other ground and
process water streams in one unit

enhanced aquifer remediation (SEAR)

3

- Surfactant or alcohol injection enhances the
dissolution of chlorinated hydrocarbons, PAHs,
DNAPLs and LNAPLs in water from a few ppm to
10,000 - 50,000 ppm

« Organics recovered in two weeks equaled eight
years of normal pump and treat

» MPPE proven as the ideal separation technology for

these extremely high concentrations in
surfactant/alcohol water mixtures

DNAPL and LNAPL removal by solvent or surfactant

- Surfactant/solvent consumption savings as MPPE

enables recirculation and recovery
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How to start...

in practice, local situations, water compositions and effluent requirements are always

specific, as is the technology to be chosen.

Preliminary cost estimate within
one week )
A preliminary cost estimate can be made based on

« influent specification

- effluent requirements

- flow rate

- non/availability of steam

Laboratory test
If economically attractive, the usefulness of the various
types of laboratory tests compared with an immediate
field test can be jointly evaluated.

Onsite field demonstration
An onsite field demonstration on customer premises can
be arranged upon request for either offshore or onshore.

Lease/rent or buy . :
Options for lease or buy can be evaluated. Various mobile
units are available for immediate leasing for periods
ranging from weeks to years.

Turnkey delivery of integrated units
The investment cost is based on turnkey delivery
including startup and, if applicable, including other
technologies to be combined with the unit, such as:
= Pretreatment/pre-filter unit
» After-treatment/polishing, such as:
- Biotreatment
- Activated carbon
- Air stripping

Ongoing Performance Guarantee and Service

A clear annual operating expenditure overview will be
given for the MPPE technology, including an ongoing
performance guarantee and service. This is valid for the
total operational life of the unit and independent of the
frequency of MPPE material exchange.

Mobile unit/operating characteristics:

- Self-contained, including a steam generator

« Can be installed and started up in one day

» Designed for onshore and offshore with all
necessary HSE provisions

« Remote control by means of a mobile telephone
connection or direct line

- Built in a container for operations in remote areas

« Turndown ratio to <10% of design capacity

« Operational support by remote control and
onsite possible

- Onsite training and education of local personnel

- Operation by Whittier Filtration MPP Systems
possible



WHITTIER FILTRATIOMN Whittier Filtration, Inc. VW§ MPP Systems B.V.

12854 East Florence Avenue Celsiusstraat 34

Santa Fe Springs, CA 90670 USA 6716 BZ Ede

Direct: 562-204-2550 PO Box 250
Fax: 562-204-2551 6710 BG Ede
Toll Free: 800-487-3458 The Netherlands

E-mail: whittierfiltration@veoliawater.com  Tel: +31 318 664 010

www. whittierfiltration.com Fax:+31 318 664 001

E-mail: mppsystems@veoliawater.com
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Bill Richardson

Governor
Joanna Prukop Mark Fesmire
Cabinet Secretary Division Director

Reese Fullerton

Oil Conservation Division
Deputy Cabinet Secretary

September 3, 2009

Mr. Ed Riege

Environmental Superintendent

Western Refining, Southwest Inc., Gallup Refinery
Route 3, Box 7

Gallup, New Mexico 87301

Re:  Process Design Report for Wastewater Treatment Plant Upgrade (Rev. A) for OCD
Discharge Permit (GW-032)

Dear Mr. Riege:

The New Mexico Oil Conservation Division (OCD) has reviewed the Process Design Report
For Wastewater Treatment Plan Upgrade (REV. A) (Work Plan), dated May 26, 2009, submitted
on behalf of Western Refining Southwest (WRSW) - Gallup Refinery (the Operator).

The OCD discharge permit revised target date had been moved back to March 1, 2009 from
December 31, 2007. The OCD received a process design report (OCD Discharge Permit

Section 16(C)) dated February 26, 2009, which was later amended and resubmitted with a date of
May 26, 2009.

During this period, WRSW expressed an interest in obtaining a National Pollutant Discharge Elimination
System (NPDES) Permit with the EPA and was involved with meetings: with the OCD and NMED-
Surface Water Quality Bureau related to provisions within the Order. The OCD issued a letter dated July
30, 2009 outlining the process for an NPDES Permit through the OCD. WRSW later signed the Order on
August 14, 2009. To date, the OCD has not received a “Modification” request under the OCD
discharge permit for an NPDES permit to discharge at the facility.

On August 27, 2009, OCD received a forwarded e-mail from WRSW with an attached letter
dated August 17, 2009 from the Operator to the New Mexico Environmental Department
(NMED) stating “[t]his letter serves as Western Refining Gallup’s (“Gallup™) withdrawal from
New Mexico Environment Department’s (NMED) consideration of the Process Design Report
For Wastewater Treatment Plan Upgrade (Rev. A) prepared by Brown and Caldwell and
submitted to NMED on May 26, 2009. NMED issued an approval letter with conditions on the
Process Design Report dated September 1, 2009.

In addition, the OCD recently reviewed the NMED’s letter dated September 1, 2009 indicating
NMED’s approval with conditions. The OCD concurs with the NMED and hereby approves the

Qil Conservation Division * 1220 South St. Francis Drive
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design report with a final deadline for implementation of a waste water treatment system upgrade
at the facility.

As indicated by the NMED in their September 1, 2009 letter, WRSW shall have an operational
system in place by the September 4, 2010 deadline. WRSW adherence to this date will satisfy
the OCD’s discharge permit objective for an adequate waste water treatment system design
under the discharge permit.

Please contact Carl Chavez at (505) 476- 3490 or carlj.chavez @state.nm.us if you have questlons.
Thank you for your cooperation in this matter.

Sli%ely’ / /K %m

/Glenn von Gonten
Acting Supervisor, Environmental Bureau

Attachments: NMED letter dated September 1, 2009
GvG/cjc

XC: Hope Monzeglio, NMED- HWB
OCD Diustrict Office




NEW MEXICO
"ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

BILL RICHARDSON

Governor Santa Fe, New Mexico 87505-6303
DIANE DENISH Phone (505) 476—6QOO Fax (505) 476-6030
Lieutenant Governor WWW. I ERY. State. N us

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

September 1, 2009

Mr. Ed Riege

Environmenta] Superintendent ,
Western Refining, Southwest Inc., Gallup Refinery
Route 3, Box 7 .

Gallup, New Mexico 87301

RE: APPROVAL WITH MODIFICATION

*RON CURRY
Secretary

JON GOLDSTEIN
Deputy Secretary

PROCESS DESIGN REPORT FOR WASTEWATER TREATMENT PLANT

UPGRADE (REV. A)

WESTERN REFINING COMPANY, SOUTHWEST, INC., GALLUP REFINERY

EPA ID # NMD000333211
HWB-GRCC-09-002

Dear Mr. Riege:

The New Mexico Environment Department (NMED) has reviewed the Process Design Report
For Wastewater Treatment Plan Upgrade (REV. A) (Work Plan), dated May 26, 2009, submitted
on behalf of Western Refining Company, Southwest Inc., Gallup Refinery (the Respondent). On
August 17, 2009, NMED received an e-mail with an attached letter from the Respondent stating
“[tlhis letter serves as Western Refining Gallup’s (“Gallup”) withdrawal from NMED’s
consideration of the Process Design Report For Wastewater Treatment Plan Upgrade (Rev. A)
prepared by Brown and Caldwell and submitted to NMED on May 26, 2009. As we discussed,
Gallup intends to submit to NMED an alternative wastewater treatment system work plan.” The
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May 26, 2009 Work Plan is referenced in the EPA Compliant and Consent A.greement and Final
Order dated August 26, 2009 (CAFO), paragraph 100.C which states “{t]he Respondent
submitte_:d, on May 30, 2009, a Process Design Report for Wastewater Treatment System Work
Plan for NMED and OCD approval for the design and construction of the upgraded wastewater
treatment system. Upon NMED and OCD approval, all deadlines, work/design requirements, and
sampling and monitoring requirements in a Process Design Report for Wastewater Treatment
System Workplan shall become part of, and enforceable under, this CAFO.”

Comments to the Work Plan already submitted are provided below. NMED understands that the
Respondent may submit a work plan for the wastewater treatment system. Nevertheless, the
Respondent must adhere to Comments C and D below and all other applicable comments.

Comment 1/Response 1

In the Response Letter (dated May 28, 2009), Response 1, the Respondent states “[n]ote the
Refinery is an interim status facility so the correct recrulatory citations are HWA. 20.4.1.600 and
40 CFR 265 as indicated in the response, rather than 20.4.1.500 and 40 CFR 264 stated in the
original comment.” In Section 1.5 (Regulatory Criteria) of the Work Plan, page 1-2, the
Respondent states “[o]nce a [National Pollutant Discharge Elirination System] NPDES Permit
is issued, the WWTP will be regulated under the Clean Water Act and thus exempt from
RCRA’s 40 CFR 265' requirements. Therefore, the design basis for the WWTP upgrades
assumes the compliance with RCRA 40 CFR 265 is not required. If for some reason a NPDES
permit cannot be obtained, the design will be revised and resubmitted to reflect compliance with
40 CFR 265.” Footnote 1 states “[n]ote: The Refinery is an interim status facility so New
Mexico Hazardous Waste Act [sic] 20.4.1.600 and 40 CFR 265 apply rather than 20.4.1.500 and
40 CFR 264.”

: NMED Response
The following corrections and requirements apply to the Respondent:

a. The Gallup Refinery is not an interim status facility. If the Respondent considered
Aeration Lagoons 1 and 2 (AL-1 and AL-2) as interim status units, then the
Respondent would have needed to submit a revised Part A Permit Application for
those units in accordance with 20.4.900 NMAC (incorporating) 40 CFR 270.10 and a
Part B permit application would have been required. In addition, interim status
requires compliance with the requirements. found in 20.4.1.900 NMAC
(incorporating) 40 CFR 270.70 and 270.10(e)(i). AL-1 and AL-2 are solid waste
management units (SWMU), as indicated in Appendix A of the Post-Closure Care
Permit (Permit).
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b. As long as the Respondent continues to treat wastewater in AL-1 and AL-2 that is
characteristically hazardous for benzene, the facility is treating hazardous waste. The
CAFO allows the Respondent 120 days from NMED’s approval of an Interim
Measure Work Plan to achieve compliance.

C. The regulations cited by the Respondent (“HWA [sic] 20.4.1.600 and 40 CFR 2657)
are incorrect. The Respondent has not met the requirements for interim status;
therefore, 40 CFR 265 (20.4.1.600 NMAC) does not apply.

d. The CAFO appropriately requires the Respondent to comply with the hazardous waste
generator requirements found in 20.4.1.300 NMAC (incorporating) 40 CFR
262.34(a).

Comment 2/Repsonse 2

In the Response Letter, Response 2, the Respondent states “[sJhould Western Refining elect to
perform BOX testing, and should that testing indicate that the addition of the MBBR media is not
required, then Western Refining will seek approval from OCD to modify the Bioreactor design to
exclude media.”

NMED Response: The Respondent must also obtain approval from NMED to modify any
portion of the wastewater treatment system.

Comment 4/Response 4
In the Response letter, Comment 4, NMED states “[t]he WWTS must contain influent and
effluent sampling ports to accommodate sampling at the new API separator....”

NMED Response: From review of Section 6.1 (Sampling Locations), the influent to the API
separator cannot be sampled. NMED reserves the right to require sampling of the influent
entering the new API separator and the Respondent must be capable of collecting such samples.

Comment 6/Response 6

In the Response letter, Comment 6/Response 6 addresses dredging of Evaporation Pond 1 (EP-1).
The Respondent responded stating “[d]redging of EP-1 will be addressed in the Corrective
Measures Implementation Work Plan due to NMED on July 31, 2009. Western Refining will -
take the position that the initial dredging is not warranted and that the frequency a [of] future

dredging events can allow for more than one foot of accumulation.” :
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NMED Response: There have been documented releases when hazardous waste has entered EP-
1; therefore, at a minimum, EP-1 contains listed hazardous waste (FO37/F038). The upgraded
wastewater treatment system is intended to ensure that hazardous waste will not enter EP-1.
Dredging will remove residual contamination in order to enable the Respondent to demonstrate
future compliance. The Respondent shall comply with the dredging requirements found in
NMED’s April 15, 2009 Notice of Disapproval (NOD), Comment 6. No revision is necessary.

Comment 9/Response 9

In the Response Letter, Response 9, the Respondent states “[m]eeting the [requirements of]
20.6.2.3103 standards is not a stated treatment objective of the upgraded WWTS. The treatment
objectives (as stated in Section 1.4 of the Report) are for there to be no visible free oil and <0.5
mg/L benzene. The concentrations of other parameters are expected to be consistent with the
historical data reported for the EP-1 inlet under the GW-32 monitoring requirements.” Section
1.4 of the Work Plan states “[t]he treatment objectives for the WWTP upgrade are to provide
water quality that is suitable for discharge to the unlined EP-1. Specifically, the objectives are
for there to be no visible free oil and <0.5 mg/L benzene. This project design was developed
based on these objectives.”

NMED Response: As identified in the objectives, the effluent entering into EP-1 must not
contain free oil, and benzene concentrations must be below <0.5 mg/L. However, these should
not be the sole objectives of the WWTS upgrade. The WWTS and the effluent entering into EP-
1 must comply with all applicable requirements found in the Oil Conservation Divisions (OCD)
Discharge Plan GW-32, as well as comply with all other applicable regulations. Discharges to
the unlined Evaporation Ponds must not create the potential for impacts to groundwater.

Additional NMED/OCD Comments

Comment A
In Section 4.2.1 (Stormwater/Diversion Tanks), page 4-1, paragraph 2, the Respondent states
“[o0]il that may accumulate on the surface of T27 and T28 [Stormwater/Diversion Tanks] will be
captured from a skimmer device mounted on each tank’s floating roof. The skimmed oil will be
collected by a vacuum truck and transferred to the Refinery’s slop oil system for recycling back
to the refining process. Solid material that may settle on the bottom of 1727 and T28 will be
removed on a periodic basis and managed along with similar material collected from the NAPIS.
This material is normally recycled to an off-site refining process. If recycling to a refining
process is not available, the T27 and T28 bottom solids will be managed as a hazardous waste.”
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NMED Response: Storm water at the refinery comingles with process water and therefore
potentially contains hazardous waste (D018 and F037/F038 listed wastes). The Respondent is
not allowed to accumulate hazardous waste in Tanks T27 and T28 for more than 90 days.
Therefore, the Respondent’s must design their storm water system to direct the ongoing low flow
of process wastewater in the storm water system to the API separator except during storm events
when higher flows trigger diversion of storm water to Tanks T27 and T28 at flow rates greater
than approximately 30 gallons per minute (gpm) to prevent flow rates from exceeding capacity of
the API separator or wastewater treatment system.

Comment B

In Section 4.2.4 (Tank-Based Separator), page 4-2, paragraph 5, the Respondent states “[t]he
Tank-based separator is not designed to be compliant with 40 CFR 265 Subpart J due to Western
Refining’s intention to obtain an NPDES permit for the WWTP. If an NPDES permit cannot be
obtained, the design of the Tank-based separator will be modified to be compliant with 40 CFR
265 Subpart J.”

NMED Response: The CAFO requires the Respondent to comply with the requirements found
in 20.4.1.300 NMAC (incorporating) 40 CFR 262.34(a). This applies to all applicable sections
within the Work Plan (e.g. Section 4.2.5 (Bioreactors), paragraph 1 and Section 4.5 (Secondary
Containment and Leak Detection)).

Comment C ‘

In Section 4.6 (Alternative Upgrade Approach), page 4-6, last sentence, the Respondent states
“Western Refining will submit the alternative design approach to OCD for approval prior to
implementation.”

NMED Response: The Respondent discussed an alternative approach to the upgraded WWTS
to NMED and OCD in a meeting on July 1, 2009 that addressed the use of Macro Porous
Polymer Extraction and a dissolved gas flotation unit. On August 17, 2009, the Respondent
submitted a letter withdrawing the Process Design Report For Wastewater Treatment Plan
Upgrade (REV. A). If the Respondent chooses to pursue an alternative wastewater treatment.
system, a new work plan must be submitted to OCD and NMED for approval by both agencies.
The new work plan must describe all aspects of the alternative design. The implementation of an
alternative approach will not change the deadline established in Comment D below which
provides a deadline for the start of operation of an upgraded WWTS.
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Comment D
The Respondent includes a Project Schedule in Section 3.

NMED Response: NMED does not approve the schedule presented in Section 5. The facility
has had ample time to research and design an upgraded wastewater treatment system and first
proposed upgrades in May 2007. Therefore, the Respondent must have the upgraded wastewater
treatment system installed and operating by September 4, 2010.

Comment E

In Section 6.1 (Sample Locations), page 6-1, the Respondent states “[t]he WWTP upgrades will
include wastewater sample stations at key locations for monitoring system performance. These
locations are indicated by notations on the process flow diagrams in Attachments A and C and

are listed below:”

NMED Response: The sampling ports were not described in the Work Plan. The Respondent
must ensure that the sampling port mechanisms to be installed are capable of controlling the flow
through the sampling ports to minimize volatilization. There are no notations for sample
locations in Attachment C. No revision is necessary; the Respondent must mstall the sampling
ports as required in the NMED’s April 15, 2009 NOD.

Comment F
In Section 6.3 (Sample Analysis for Regulatory Reporting), page 6-2, the Respondent identifies
sampling parameters for the EP-1 influent. The Respondent must address the following:

a. Table 6-2 lists the EPA method for semi volatile organic compounds (SVOCs) as
“EPA 8260 C.” The correct analytical method for SVOCs is EPA Method 8270. The
Respondent must revise Table 6-2 to include the correct EPA Method and submit a
replacement page that includes the corrections.

b. The EPA method proposed to be used to detect benzene is 3021B. In addition to
benzene, EPA Method 8021B also analyzes for toluene, ethylbenzene, and total
xylenes (BTEX). When reporting the analytical data, the Respondent must report all
BTEX data. The Respondent must revise the Table 6-2 to include the analysis of
toluene, ethylbenzene, and xylenes in addition to the benzene and submit a
replacement page. If EPA Method 8260 is used, all analytes listed for the Method
must be reported.

c. The Respondent states in Section 6.3 that “Western Refining will seek approval from
OCD to discontinue the regulatory reporting requirements for the Pilot Travel Center
(i.e., “Effluent from the Pilot Gas Station to the Aerated Lagoon”) and the NAPIS
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Effluent (i.e., “Effluent from the new API Separator) as required by Condition 19 of
GW-032....” The Respondent must also obtain approval from NMED. Since this
page is being resubmitted, this proposed revision must be included with the
replacement pages. '

Comment G

During the month of June 2009, the refinery reported an overflow at the API separator due to
intense rain events. The API separator must be able to handle storm water surges caused by rain
events. The overflow at the API separator implies that the storm water and the process water
sewer systems are still interconnected. The Respondent must account for intense rain events in
the wastewater treatment system design to ensure API overflows do not occur in the future.

The Respondent must comply with all comments contained in this letter. The replacement
page(s) as specified must be submitted to NMED and OCD on or before September 25, 2009 in
the event that an alternate wastewater treatment system design plan is not submitted. Provided
that the Respondent complies with all the requirements of this letter, NMED approves the May
26, 2009 Work Plan. In any event, the upgraded wastewater treatment system must be installed
and operating by September 4, 2010.

If you have questions regarding this letter please contact Hope Monzeglio of my staff at 505-476-
6045.

Sincerely,

ames P. Bearzi
Chief
Hazardous Waste Bureau

ce: J. Kieling, NMED HWB
D. Cobrain NMED HWB
H. Monzeglio, NMED HWB
C. Chavez, OCD
G. Rajen, Gallup
J. Dougherty, EPA Region 6
D. Edelstein, EPA Region 6
A. Allen, Western
File: Reading File and GRCC 2009 File
HWB-GRCC-09-002
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

September 1, 2009

Mr. Ed Riege

Environmental Superintendent _
Western Refining, Southwest Inc., Gallup Refinery
Route 3, Box 7 : .

Gallup, New Mexico 87301

RE: APPROVAL WITH MODIFICATION
PROCESS DESIGN REPORT FOR WASTEWATER TREATMENT PLANT

UPGRADE (REV. A)
WESTERN REFINING COMPANY, SOUTHWEST, INC., GALLUP REFINERY

EPA ID # NMD000333211
HWB-GRCC-09-002

Dear Mr. Riege:

The New Mexico Environment Department (NMED) has reviewed the Process Design Report
For Wastewater Treatment Plan Upgrade (REV. A) (Work Plan), dated May 26, 2009, submitted
on behalf of Western Refining Company, Southwest Inc., Gallup Refinery (the Respondent). On
August 17, 2009, NMED received an e-mail with an attached letter from the Respondent stating
“[tlhis letter serves as Western Refining Gallup’s (“Gallup”) withdrawal from NMED’s
consideration of the Process Design Report For Wastewater Treatment Plan Upgrade (Rev. A)
prepared by Brown and Caldwell and submitted to NMED on May 26, 2009. As we discussed,
Gallup intends to submit to NMED an alternative wastewater treatment system work plan.” The
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May 26, 2009 Work Plan is referenced in the EPA Compliant and Consent Agreement and Final
Order dated August 26, 2009 (CAFO), paragraph 100.C which states “[t]he Respondent
submitted, on May 30, 2009, a Process Design Report for Wastewater Treatment System Work
Plan for NMED and OCD approval for the design and construction of the upgraded wastewater
treatment system. Upon NMED and OCD approval, all deadlines, work/design requirements, and
sampling and monitoring requirements in a Process Design Report for Wastewater Treatment
System Workplan shall become part of, and enforceable under, this CAFO.”

Comments to the Work Plan already submitted are provided below. NMED understands that the
Respondent may submit a work plan for the wastewater treatment system. Nevertheless, the
Respondent must adhere to Comments C and D below and all other applicable comments.

Comment 1/Response 1

In the Response Letter (dated May 28, 2009), Response 1, the Respondent states “[n]ote: the
Refinery is an interim status facility so the correct regulatory citations are HWA 20.4.1.600 and
40 CFR 265 as indicated in the response, rather than 20.4.1.500 and 40 CFR 264 stated in the
original comment.” In Section 1.5 (Regulatory Criteria) of the Work Plan, page 1-2, the
Respondent states “[olnce a [National Pollutant Discharge Elimination System] NPDES Permit
is issued, the WWTP will be regulated under the Clean Water Act and thus exempt from
RCRA’s 40 CFR 265' requirements. Therefore, the design basis for the WWTP upgrades
assumes the compliance with RCRA 40 CFR 265 is not required. If for some reason a NPDES
permit cannot be obtained, the design will be revised and resubmitted to reflect compliance with
40 CFR 265.” Footnote 1 states “[n]Jote: The Refinery is an interim status facility so New
Mexico Hazardous Waste Act [sic] 20.4.1.600 and 40 CFR 265 apply rather than 20.4.1.500 and
40 CFR 264.”

NMED Response
The following corrections and requirements apply to the Respondent:

a. The Gallup Refinery is not an interim status facility. If the Respondent considered
Aeration Lagoons 1 and 2 (AL-1 and AL-2) as interim status units, then the
Respondent would have needed to submit a revised Part A Permit Application for
those units in accordance with 20.4.900 NMAC (incorporating) 40 CFR 270.10 and a
Part B permit application would have been required. In addition, interim status
requires compliance with the requirements found in 20.4.1.900 NMAC
(incorporating) 40 CFR 270.70 and 270.10(e)(i1). AL-1 and AL-2 are solid waste
management units (SWMU), as indicated in Appendix A of the Post-Closure Care
Permit (Permit).
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b. As long as the Respondent continues to treat wastewater in AL-1 and AL-2 that is
characteristically hazardous for benzene, the facility is treating hazardous waste. The
CAFO allows the Respondent 120 days from NMED’s approval of an Interim
Measure Work Plan to achieve compliance.

c. The regulations cited by the Respondent (“HWA [sic] 20.4.1.600 and 40 CFR 265™)
are incorrect. The Respondent has not met the requirements for interim status;
-therefore, 40 CFR 265 (20.4.1.600 NMAC) does not apply.

d. The CAFO appropriately requires the Respondent to comply with the hazardous waste
generator requirements found in 20.4.1.300 NMAC (incorporating) 40 CFR
262.34(a).

Comment 2/Repsonse 2

In the Response Letter, Response 2, the Respondent states “[s]hould Western Refining elect to
perform BOX testing, and should that testing indicate that the addition of the MBBR media is not
required, then Western Refining will seek approval from OCD to modify the Bioreactor design to
exclude media.”

NMED Response: The Respondent must also obtain approval from NMED to modify any
portion of the wastewater treatment system.

Comment 4/Response 4
In the Response letter, Comment 4, NMED states “[tfhe WWTS must contam influent and

effluent sampling ports to accommodate sampling at the new API separator. ..

NMED Response: From review of Section 6.1 (Sampling Locations), the influent to the API |
separator cannot be sampled. NMED reserves the right to require sampling of the influent
entering the new API separator and the Respondent must be capable of collecting such samples.

Comment 6/Response 6

In the Response letter, Comment 6/Response 6 addresses dredging of Evaporatwn Pond 1 (EP-1).
The Respondent responded stating “[djredging of EP-1 will be addressed in the Corrective
Measures Implementation Work Plan due to NMED on July 31, 2009. Westemn Refining will -
take the position that the initial dredging is not warranted and that the frequency a [of] future
dredging events can allow for more than one foot of accumulation.”
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NMED Response: There have been documented releases when hazardous waste has entered EP-
1; therefore, at a minimum, EP-1 contains listed hazardous waste (F037/F038). The upgraded
wastewater treatment system is intended to ensure that hazardous waste will not enter EP-1.
Dredging will remove residual contamination in order to enable the Respondent to demonstrate
future compliance. The Respondent shall comply with the dredging requirements found in
NMED’s April 15, 2009 Notice of Disapproval (NOD), Comment 6. No revision is necessary.

Comment 9/Response 9

In the Response Letter, Response 9, the Respondent states “[m]eeting the [requirements of]
20.6.2.3103 standards is not a stated treatment objective of the upgraded WWTS. The treatment
objectives (as stated in Section 1.4 of the Report) are for there to be no visible free oil and <0.5
mg/L benzene. The concentrations of other parameters are expected to be consistent with the
historical data reported for the EP-1 inlet under the GW-32 monitoring requirements.” Section
1.4 of the Work Plan states “[t]he treatment objectives for the WWTP upgrade are to provide
water quality that is suitable for discharge to the unlined EP-1. Specifically, the objectives are
for there to be no visible free oil and <0.5 mg/L benzene. This project design was developed
based on these objectives.”

NMED Response: As identified in the objectives, the effluent entering into EP-1 must not
contain free oil, and benzene concentrations must be below <0.5 mg/L. However, these should
not be the sole objectives of the WWTS upgrade. The WWTS and the effluent entering into EP-
1 must comply with all applicable requirements found in the Oil Conservation Divisions (OCD)
Discharge Plan GW-32, as well as comply with all other applicable regulations. Discharges to
the unlined Evaporation Ponds must not create the potential for impacts to groundwater.

Additional NMED/OCD Comments

Comment A

In Section 4.2.1 (Stormwater/Diversion Tanks), page 4-1, paragraph 2, the Respondent states
“[o]il that may accumulate on the surface of T27 and T28 [Stormwater/Diversion Tanks] will be
captured from a skimmer device mounted on each tank’s floating roof. The skimmed oil will be
collected by a vacuum truck and transferred to the Refinery’s slop oil system for recycling back
to the refining process. Solid material that may settle on the bottom of T27 and T28 will be
removed on a periodic basis and managed along with similar material collected from the NAPIS.
This material is normally recycled to an off-site refining process. If recycling to a refining
process is not available, the T27 and T28 bottom solids will be managed as a hazardous waste.”
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NMED Response: Storm water at the refinery comingles with process water and therefore
potentially contains hazardous waste (D018 and F037/F038 listed wastes). The Respondent is
not allowed to accumulate hazardous waste in Tanks T27 and T28 for more than 90 days.
Therefore, the Respondent’s must design their storm water system to direct the ongoing low flow
of process wastewater in the storm water system to the API separator except during storm events
when higher flows trigger diversion of storm water to Tanks T27 and T28 at flow rates greater
than approximately 30 gallons per minute (gpm) to prevent flow rates from exceeding capacity of
the API separator or wastewater treatment system.

Comment B

In Section 4.2.4 (Tank-Based Separator), page 4-2, paragraph 5, the Respondent states “[t]he
Tank-based separator is not designed to be compliant with 40 CFR 265 Subpart J due to Western
Refining’s intention to obtain an NPDES permit for the WWTP. If an NPDES permit cannot be
obtained, the design of the Tank-based separator will be modified to be compliant with 40 CFR

265 Subpart J.”

NMED Response: The CAFO requires the Respondent to comply with the requirements found
in 20.4.1.300 NMAC (incorporating) 40 CFR 262.34(a). This applies to all applicable sections
within the Work Plan (e.g. Section 4.2.5 (Bioreactors), paragraph 1 and Section 4.5 (Secondary
Containment and Leak Detection)).

Cominent C

In Section 4.6 (Alternative Upgrade Approach), page 4-6, last sentence, the Respondent states
“Western Refining will submit the alternative design approach to OCD for approval prior to
implementation.”

NMED Response: The Respondent discussed an alternative approach to the upgraded WWTS
to NMED and OCD in a meeting on July 1, 2009 that addressed the use of Macro Porous
Polymer Exfraction and a dissolved gas flotation unit. On August 17, 2009, the Respondent
submitted a letter withdrawing the Process Design Report For Wastewater Treatment Plan
Upgrade (REV. A). If the Respondent chooses to pursue an alternative wastewater treatment
system, a new work plan must be submitted to OCD and NMED for approval by both agencies.
The new work plan must describe all aspects of the alternative design. The implementation of an
altemative approach will not change the deadline established in Comment D below which
provides a deadline for the start of operation of an upgraded WWTS.
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Comment D
The Respondent includes a Project Schedule in Section 5.

NMED Response: NMED does not approve the schedule presented in Section 5. The facility
has had ample time to research and design an upgraded wastewater treatment system and first
proposed upgrades in May 2007. Therefore, the Respondent must have the upgraded wastewater
treatment system installed and operating by September 4, 2010.

Comment E

In Section 6.1 (Sample Locations), page 6-1, the Respondent states “[t]he WWTP upgrades will
include wastewater sainple stations at key locations for monitoring system performance. These
locations are indicated by notations on the process flow diagrams in Attachments A and C and
are listed below:”

NMED Response: The sampling ports were not described in the Work Plan. The Respondent
must ensure that the sampling port mechanisms to be installed are capable of controlling the flow
through the sampling ports to minimize volatilization. There are no notations for sample
locations in Attachment C. No revision is necessary; the Respondent must install the sampling
ports as required in the NMED’s April 15, 2009 NOD.

Comment F
In Section 6.3 (Sample Analysis for Regulatory Reporting), page 6-2, the Respondent identifies
sampling parameters for the EP-1 influent. The Respondent must address the following:

a. Table 6-2 lists the EPA method for semi volatile organic compounds (SVOCs) as
“EPA 8260 C.” The correct analytical method for SVOCs is EPA Method 8270. The
Respondent must revise Table 6-2 to include the correct EPA Method and submit a
replacement page that includes the corrections.

b. The EPA method proposed to be used to idetect benzene is 8021B. In addition to
benzene, EPA Method 8021B also analyzes for toluene, ethylbenzene, and total
xylenes (BTEX). When reporting the analytical data, the Respondent must report all
BTEX data. The Respondent must revise the Table 6-2 to include the analysis of
toluene, ethylbenzene, and xylenes in addition to the benzene and submit a
replacement page. If EPA Method 8260 is used, all analytes listed for the Method
must be reported.

C. The Respondent states in Section 6.3 that “Western Refining will seek approval from
OCD to discontinue the regulatory reporting requirements for the Pilot Travel Center
(i.e., “Effluent from the Pilot Gas Station to the Aerated Lagoon™”) and the NAPIS
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Effluent (i.e., “Effluent from the new API Separator) as required by Condition 19 of
GW-032....” The Respondent must also obtain approval from NMED. Since this
page is being resubmitted, this proposed revision must be included with the
replacement pages.

Comment G
During the month of June 2009, the refinery reported an overflow at the API separator due to

intense rain events. The API separator must be able to handle storm water surges caused by rain
events. The overflow at the API separator implies that the storm water and the process - water
sewer systems are still interconnected. The Respondent must account for intense rain events in
the wastewater treatment system design to ensure API overflows do not occur in the future.

The Respondent must comply with all comments contained in this letter. The replacement
page(s) as specified must be submitted to NMED and OCD on or before September 25, 2009 in
the event that an alternate wastewater treatment system design plan is not submitted. Provided
that the Respondent complies with all the requirements of this letter, NMED approves the May
26, 2009 Work Plan. In any event, the upgraded wastewater treatment system must be installed
and operating by September 4, 2010,

If you have questions regarding this letter please contact Hope Monzeglio of my staff at 505-476-
6045.

Sincerely,

ames P. Bearzi
Chief
Hazardous Waste Bureau

ce:  J. Kieling, NMED HWB
D. Cobrain NMED HWB
H. Monzeglio, NMED HWB
C. Chavez, OCD
G. Rajen, Gallup
J. Dougherty, EPA Region 6
D. Edelstein, EPA Region 6
A. Allen, Western
File: Reading File and GRCC 2009 File
HWB-GRCC-09-002




Chavez, Carl J, EMNRD

From: Riege, Ed [Ed.Riege @wnr.com]

Sent: Thursday, August 27, 2009 9:28 AM

To: Chavez, Carl J, EMNRD

Subject: FW: Withdrawal of Gallup Work Plan Request
Attachments: 20090817093026236.pdf

Carl,

Sorry for the oversight, but | forgot to copy you on this withdrawal of Gallup work plan request. | will keep you in the loop
on the upcoming submission.

Thanks
Ed

Ed Riege
Environmental Manager

Western Refining

Gallup Refinery

Route 3 Box 7

Gallup, NM 87301

(505) 722-0217

ed.riege @ wnr.com

----- Original Message----- ’
From: Riege, Ed

Sent: Monday, August 17, 2009 9:39 AM

To: 'Monzeglio, Hope, NMENV'

Subject: Withdrawal of Gallup Work Plan Request

Hi Hope,

Attached is Withdrawal of Work Plan letter. Original hard copy is in the
mail.

Thanks,
Ed

Ed Riege
Environmental Manager

Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege@wnr.com

This inbound email has been scanned by the MessagelLabs Email Security System.







Chavez, Carl J, EMNRD

From: Riege, Ed [Ed.Riege@wnr.com]

Sent: Tuesday, July 07, 2009 9:39 AM

To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD
Subject: Alternate WWTP Design

Attachments: WWTP 2.ppt

Hope and Carl,

As promised in last weeks meeting, attached is the drawing for the alternate modular design Gallup is considering which
now consists of the following steps: 1) Qil is separated in the existing oil/water separator (NAPIS), 2) Additional oil will.
be separated from the wastewater in second stage oil/water separation equipment using dissolved gas floatation
technology. 3) Organics (including benzene) will be extracted from the de-oiled wastewater in a macro porous polymer
extraction process using polymer beads and steam. The extraction processs is an enclosed process with no vent to
atmosphere. The organics (including benzene) will be returned to the refinery for recycling. The design will meet the
same treatment objectives required by our NMOCD permit and RCRA regulation. Those objectives are to remove oil so
no visible free oil is on Evaporation Pond No. 1 and to reduce the benzene concentration going to Evaporation Pond No. 1
to below 0.5 mg./I.

Thanks,
Ed

Ed Riege
Environmental Manager

Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege @wnr.com

This inbound email has been scanned by the MessageLabs Email Security System.
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May 28, 2009 | 2009 MAY 29 A 11 31 135741.021.300

. Mr. James P. Bearzi

Chief, Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive Fast, Building 1
Santa Fe, NM 87505-6303

Subject: Response to Notice of Disapproval
Process Design Report for Wastewater Treatment Plant Upgrade
Western Refining Company Southwest, Inc. (Gallup Refinery) »
EPA ID# NMD000333211
HWB-GRCC-09-022

Dear Mr. Bearzt:

This letter is in response to the Notice of Disapproval (NOD) for Western Refining’s Process Design
Report for Wastewater Treatment Plant Upgrade (Report). The comments from the NOD and the
responses addressing those comments are included below. In addition, the Report has been revised and
is being re-submitted with this response.

Comment 1: “In Section 3.3 (Biological Treatment), the Permittee states ‘[tlhe biological
treatment technology selected for [Wastewater Treatment Plant] WWTP upgrade project was a
Bioreactor without sludge (biomass) recycle. This technology is akin to an aerated lagoon, but in
an above-ground steel tank.

The Permittee currently does not have a National Pollutant Discharge Elimination System
(NPDES) Permit. Therefore, the wastewater treatment systemn (WWTS) upgrade is subject to
the Resource Conservation Recovery Act (RCRA) and the New Mexico Hazardoﬁs Waste Act
(HWA). The bioreactors, tank-based separator, and any future tanks must comply with
20.4.1.500, incorporating 40 CFR 264 Subpart ]. The Permittee must revise the Report to show
that the tanks comply with the Subpart J design requirements. The Permittee must revise the
text and attachments as necessary.”

Response 1: Western Refining is in the process of preparing a NPDES permit application to be
submitted to USEPA Region 6. We have assumed that the permit will be approved and in-place by the
time the upgraded WWTS is operational. Therefore, the design basis for the Report assumes that the.
upgraded WWTS is not subject to HWA 20.4.1.600 (incorporating 40 CFR 265 Subpart J). The
NPDES permit should be tssued within the next 9 months. Should at any time it become evident that a
NPDES permit will not be issued prior to WWTS smrt'—up, the tank design will then be modified to
comply with 20.4.1.600 and 40 CFR 265 Subpart ] and the Report will be resubmitted to NMED/OCD
for approval. Contingencies will be built into the design-approach to accommodate these poténtial
modifications such that the schedule presented in Section 5 of the Report will not be jeopardized.
Sections 4.2.4 and 4.2.5 of the Report have been modified to reflect this approach.

Note: The Refinery is an interim status facility so the correct regulatory citations are HWA 20.4.1.600

Response L.,etterkdoc < 1-40 Exit 39, Jamestown, New Mexico 87347 » 505 722-3833 ¢ www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301
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and 40 CFR 265 as indicated in the response rather than 20.4.1.500 and 40 CFR 264 stated in the
original comment. . :

Comment 2: “In Section 3.3 (Biological Treatment), page 3-3, the Permittee states ‘[tjhe
shutdown of Benzene Stripper No. 3 will increase the benzene loading in the NAPIS effluent
above current levels. In the detailed engineering phase, Brown and Caldwell will evaluate the
impact of this change on the design conditions and evaluate whether or not MBBR media
addition to the Bioreactors will be required as a result.” The Permittee must revise the Report
to include all changes to the WWTS to account for the increased benzene load resulting from
the removal of Benzene Stripper 3.

Response 2: Section 3.3 has been modified to reflect this comment. The design approach for the
upgraded WWTS will be to add MBBR media to the Bioreactors in order to accommodate the higher
benzene loading from the shutdown of Benzene Stripper No. 3. However, Western Refining reserves
the right to conduct further wastewater treatability studies that may prove media addition is not
required.

The modeling of benzene removal efficiency in the Bioreactors was based on a conservative benzene
biodegradation rate. The biodegradation rate was taken as the default value from the USEPA
WATER9 modeling. Brown and Caldwell’s experience is that the WATER9 default biodegradation
rates for individual volatile organic compounds typically under predict actual biodegradation rates
observed in full-scale systems with acclimated biomass. USEPA recognizes the potential for this
underestimation by allowing for the site-specific measurement of biodegradation rates through BOX
testing as prescribed in 40 CFR 63 Appendix C.

Should Western Refining elect to perform BOX testing, and should that testing indicate that the
addition of MBBR media 1s not required, then Western Refining will seek approval from OCD to
modify the Bioreactor design to exclude media.

Comment 3: “In Section 4.5 (Secondary Containment and Leak Detection), page 4-5, the
Permittee states ‘[tfhe proposed design does not include leak detection or containment berms
for the Bioreactors (T'11 and T12).. However, the Bioreactors will be situated such that a
potential leak would flow into EP-1, which is the destination of the Bioreactor effluent.’ If the
system has a leak, the discharge may not be completely treated and therefore may potentially be
characteristic for benzene and/or be a F037/F038 listed waste, which would then enter FP-1
Hazardous waste must not be discharged to EP-1 since it is not permitted by the NMED to
receive hazardous waste and requirements in the OCD Discharge Plan. Because the Permittee
does not have a NPDES Permit for the WWTS, the tank systems within the WWTS are subject
to the requirements of 20.4.1.500 NMAC, incorporating 40 CFR 264 Subpart J. The Permittee
must revise this Report to reflect compliance with the requirements of 40 CFR 264 Subpart |
and revise the attachments as applicable. The Permittee must also revise the Report to comply
with Condition 9 (Above Ground Tanks) of the OCD Discharge Permit (GW-32), dated
August 23, 2007. The WWTS cannot be retrofitted and does not qualify for the exemption
(tanks that contain fresh water or fluids that are gases at atmospheric temperature and pressure
are e\empt) under Condition 9 of the OCD Permit.”

Response 3: Section 4.5 of the Report has been modified to incorporate this comment. Leak

L052609Bearzi (2) (2)
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detection will be provided by installing channels in the concrete foundation under the tank or by an
alternative method that is suitable to OCD. The secondary containment for the Bioreactors will be an
earthen secondary containment berm (or by an alternative method that is suitable to OCD).and will
meet the requirements of Condition 9 of GW-32. As discussed in Response 1, the leak detection and -
secondary containment for the Bioreactors will not be intended to meet 40 CFR 265 Subpart J
“requirements, unless it is later determined that a NPDES permit cannot be obtained.

Comment 4: “The Permittee must revise the Report to include the following medifications:

A The WWTS must contain influent and effluent sampling ports to accommodate
sampling at the new API separator, the tank-based separator, and the bioreactors.
b.  The WWTS must include air vents for the tank-based separator and the bioreactors.

These locations must be constructed to allow for emissions sampling,.
The text and attachments must be revised as necessary to address items a arid b above.”

Response 4: Item (a) of Comment 4 has been addressed by the addition of Section 6.0 Sampling and
Analysis to the Report. This new section includes the identification of sampling locations as well as the
anticipated parameters and measurement frequencies. The process flow diagrams in Attachment A and
Attachment C also include notations to indicate sampling locations. '

Item (b) of Comment 4 has been addressed in Section 4.2.4 of the Report for the Tank-based Separator
and in Section 4.2.5 of the Report for the Bioreactors. The Tank-based Separator will have an external
floating roof that will maintain a condition of no air headspace above the liquid. Further, the roof will
have appropriate primary and secondary seals per 40 CFR 60.693-2 (NSPS Subpart QQQ standards),
which are designed to prevent a venting situation. Therefore, T10 will have near-zero air emissions and
an air emission sampling point is not applicable. The roof will be equipped with pressure and vacuum
vents for non-routine start-up/shutdown events. The roofs of the Bioreactors will be equipped with
vents to allow the aeration atr a means of exiting the tank. A mechanism for sampling the air emissions
from the roots will be included.

Comment 5: “In Section 2.2 (Refinery Wastewaters), page 2-1, the Permittee states ‘[t|he
sanitary wastewater generated at the Refinery and the seven adjacent homes owned by the
Refinery currently discharges to the septic systems and not the WWTP. However, the WW TP
upgrades will include the option for these sanitary sources to be redirected to the WWTP ata
future date at Western Refining’s discretion.” If and when the sanitary sources are redirected to
the WWTS, the Permittee must notify the OCD and the qu]up Field Office
(http://www.nmenv.state.nm.us/NMED/field_op.html) prior to implementing this change
over and comply with all requirements. No revision is necessary.”

Response 5: The text of Section 2.2 has been revised to affirm Western Refiring’s intent to implement
this change. Ed Riege of Western Refining sent an e- mail to OCD and NMED HWB staff members
on April 1, 2009 informing them of this change. Mr. Riege also included drawings for review. As
requested above, the same information was emailed to Charles Lundstrom of the Gallup Field Office
on April 29, 2009. Please advise if additional notification is required per Comment 5.

Comment6: “In Section 3.3 (Biological Treatment), page 3-3, the Permittee states ‘[bliomass will
exit the Bioreactors by being carried out in the Bioreactor effluent. The biomass will settle out in
the downstream evaporation ponds, primarily [Evaporation Pond] EP-1. Over time, the settled

L052609Bearzi (2) (2)
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biomass may accumulate in EP-1 to the extent that dredging will be required.” The Permittee has
allowed upsets with the current WWTS resulting in hazardous waste being discharged to EP-1.
Therefore the follow requirements apply and the Permittee must revise the Report to address
these requirements.

a. Within 30 days of demonstration that the new WWTS is achieving cleanup criteria, the

' Permittee must dredge EP-1. The dredged material must be properly characterized and
managed for proper disposal. All dredging and waste disposal activities must be approved
by both NMED and OCD prior to implementation. The Report must be revised to
describe the dredging process, alternatively, the Permittee may submit a separate work
plan to NMED and OCD for approval that addresses the dredging activities.

b. After the initial dredging of EP-1, the Permittee must dredge the biomass from EP-1
anytime the biomass accumulation is greater than one foot. The dredged biomass must be
propetly characterized as nonhazardous if considered for placement in the OCD landfarm
to assist the remediation of contamination soil, pending OCD approval. NMED must be
included on all correspondence.”

Response 6: Dredging of EP-1 will be addressed in the Corrective Measures Implementation Work Plan
due to NMED on July 31, 2009. Western Refining will take the position that the initial dredging is not
warranted and that the frequency a future dredging events can allow for more than one foot of
accumulation. '

Comment 7: “In Section 4.2.1 (Stormwater/Diversion tanks), page 4-1, the Permittee states ‘[tjn
the new system, stormwater will flow by gravity to two Stormwater/Diversion Tanks. These tanks
are existing with a numerical designation of Z84-127 and 'T-28.. Stormwater that collects in the
tanks will be pumped at a rate of 50 to 200 gpm to the process sewer that feeds to the NAPIS.
Since the stormwater and process wastewater at the refinery comingle, any sludge removed from
the bottom of the Stormwater/Diversion tanks must be managed as hazardous waste.”

Response 7: Section 4.2.1 of the Report has been revised in to address this comment. This material will
normally be recycled to an off-site refining process. If recycling to a refining process is not available, the
material removed from the bottom of the Stormwater/Diversion tanks will be managed as a hazardous
waste.

Comment 8: “In Section 4.2.1 (Stormwater/Diversion tanks), page 4-1, the Permittee states
‘[c]leanouts will be installed on the conveyance pipelines to and from the Stormwater/Diversion
Tanks. Cleaning events will be scheduled on a regular, recurring basis.” Any sludge removed
during the cleanouts of the pipelines must be managed as hazardous waste. The Permittee must
revise the Report to address the management of this sludge.”

Response 8: Section 4.2.1 of the report has been revised to address this comment. This material will
normally be recycled to an off-site refining process. 1f recycling to a refining process is not available, the
cleanout sludge will be managed as a hazardous waste.

Comment 9: “In Section 4.2.5 (Bioreactors), page 4-3 and 4-4 the Permittee states ‘[t]here will be
provisions for diverting the Bioreactor effluent away from EP-1 in the event that the treated
water quality it not acceptable. A diversion line will be connected to the combined Bioreactor
effluent, with its valve normally closed. To divert, this valve would be opened and the valve to
EP-1 closed” and the Permittee later states in Section 4.4 (Management of Off-Spec Wastewater),
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page 4-5, that ‘[i]f at anytime the Bioreactor effluent were deemed unsuitable for discharge to EP-
-1, it could be diverted to the new Stormwater /Diversion Tanks as described in Section 4.2.5” The
Permittee must provide a sampling plan that explains how the Permittee will characterize the
effluent from the bioreactors entering EP-1. The sampling plan must identify the location of
samples that will be collected and address sampling frequency, water quality parameters, and test
methods. The effluent must comply with the Water Quality Control Commission standards found
in 20.6.2.3103.”

Response 9: Section 6.0 Sampling and Analysis has been added to the Report to provide a sampling plan
for the Bioreactor effluent/TFEP-1 influent.

Meeting the 20.6.2.3103 standards i1s not a stated treatment objective of the upgraded WWTS. The
treatment objectives (as stated in Section 1.4 of the Report) are for there to be no visible free oil and <0.5
mg/L benzene. The concentrations of other parameters are expected to be consistent with the historical
data reported for the IEP-1 inlet under the GW-32 monitoring requirements.

Comment 10: “In Section 4.3.3 (QAPIS), page 4-5, the Permittee states ‘the [Old APT Separator]
OAPIS will no longer be required and can be decommissioned.’

The OAPIS 1s Solid Waste Management Unit (SWMU) No. 14. This SWMU 1s subject to
correction action under the Refinery’s RCRA Permit. The Permittee must provide a schedule for
the submittal of an investigation work plan to assess releases from the OAPIS.”

Response 10: A schedule for submitting this investigation work plan will be included in the Corrective

Measures Implementation Work Plan due to NMED on July 31, 2009.

Closing

A hardcopy of the revised report s included with this response letter. Additionally, an electronic red-line
version of the Report is being emailed. The distribution list for these submittals includes NMED HWB,
OCD, and EPA Region 6.

I can be reached at (505) 722-0217 or ed.riege@wnr.com.

Very truly yours,
/

Ed Riege o
Environmental Manager

L052609Bearzi (2) (2)
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Mt. Ed Riege

Western Refining Southwest
Gallup Refinery

Route 3, Box 7

Gallup, NM 87301

Subject: Transmittal of Process Design Report for Wastewater Treatment Plant

Upgtade (Revision A)

Dear Mr. Riege:

Brown and Caldwell is pleased to provide the attached Process Design Report te-\Westetn
Refintne-Southwest-for the upgrades-to-thewastewatertreatmentplant

ARy Wastewater Treatment Plant Upgrade at the Gallup Refinery._The Report has
been revised (Revision A) to address the comments provided by the New Mexico
Environment Depattment’s Notice of Disapproval dated April 15, 2009. Revision A
supersedes the previous version dated February 26, 2009,

Brown and Caldwell appreciates the opportunity to work with Western Refining
on the design of the WWTP upgrades. If you have any questions on this report,
please contact me at (651) 468-2061 or jallen@brwncald.com.

Very truly yours,

BROWN AND CALDWELL

Jetfrey S. Allen, P.E.

Project Manager
New Mexico Registration No. 18988

E v v i ronmwenitoal Eungiweers i Counsal it amnts
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PROCESS DESIGN REPORT

1. INTRODUCTION

i

1.1 Introduction

The Western Refining Southwest’s Gallup Refinery is a petroleum refinery with a crude oil processing
capacity of 23,000 barrels per day (bpd). The Refinery is located m Jamestown, New Mexico at Interstate 40
Exit 39.

Brown and Caldwell has prepared the following Process Design Report on behalf of Western Refining. This
document presents the planned upgrades of the wastewater treatment plant (WWTP) at the Refinery.

t On August 27, 2007 Western Refining received a renewal of its discharge permit GW-032 from the New
Mexico O1il Conservation Diviston (OCD). The permit required the Refinery to complete certain actions
related to wastewater management. The Process Design Report addresses aspects of the following permit
conditions:

1. Condition 16C - Treatment Study and Design
2. Condition 16D - Aerated Lagoons

3. Condition 16E — Evaporation Ponds

The design presented herein is for WWTP upgrades that include a new biological treatment system in above-
ground tanks. The new biological treatment system will replace the current function of Aeration Lagoons 1
and 2 (AL-1 and AL-2). Thus, AL-1 and AL-2 will no longer be rcquiied and can be taken out of service.
The effluent quality from the biological treatment system will be suitable for discharge to the unlined

j Evaporation Pond 1 (EP-1). Therefore, the installation of a liner in EP-1 1s not required.

1.2 Project Scope

The scope of the WWTTP upgrade project consists of the following new systems:

o Two existing tanks will be put in service for the storage of process area stormwater and diversion of
EP-1 influent. '

e pH adjustment capabilities downstream of the existing New American Petroleum Institute (APT)
Separator (NAPIS). '

e Hqualization and additional oil-water-solids s¢paration using an above-ground Tank-based Separator.

¢ Two Bioreactors in above-ground tanks with moving bed biofilm reactor media and without sludge
recycle. The Bioreactors will be aerated using blowers and air diffusers. The Bioreactors will have
chemical feed systems for pH control and nutrient (phosphorus) addition.

The new system will allow the following existing systems to be decommissioned:
e Benzene Stripper Nos. 1, 2 and 3.
e AL-1and AL-2
o The Old AP] Separator (OAPIS)

Seciion 1 Introduction wic.doc




The following existing equipment will continue to be operated in their current function within the upgraded
systerm:

e NAPIS

e EP-1 through EP-12

1.3 Related Project - Pilot Travel Center Lift Station

A lift station to collect, screen, and pump the sanitary/restaurant wastewater from the Pilot Travel Center to
the WWTP is currently under construction. A force main will convey the wastewater from the new lift station
to the WWTIP. The wastewatet from the new lift station will discharge into AL-1 untl the new Bioreactors
are placed in service. At that time, the wastewater will be routed to the Bioreactor mnfluent.

1.4 Treatment Objectives

The treatment objectives for the WWTP upgrade are to provide water quality that is suitable for discharge to
the unlined EP-1. Specifically, the objectives are for there to be no visible free oil and <0.5 mg/L benzene.
The project design was developed based on these objectives.

1.5 Regulatory Compliance

The focus of the process design presented herein is compliance with the requirements of OCD permit
GW-032. Western Refining is in the process of preparing an application for a dischar ermit under the
National Pollutant Discharge Elimination System (NPDES). The application will be submitted to the U.S
Environmental Protection Agency Region 6 and OCD. Once a NPDES permit is issued, the WWTP will be
regulated under the Clean Water Act and thus exempt from RCRA’s 40 CFR 265! requirements. Therefore
the design basis for the WWI'P upgrades assumes that compliance with RCRA 40 CFR 265 i1s not required.

If for some reason a NPDES permit cannot be obtained, the design will be revised and resubmitted to reflect
compliance with 40 CFR 265.B: les i 5 cessDesty

Protectonrigeney-Regionb
modiftedas-necessary-tof

1.6 Report Organization

The Process Design Report is organized as follows:

Section 1. Introduction

Section 2. Wastewater Sources
Section 3. Technology Selection
Section 4. Process Description
Section 5. Project Schedule
Section 6. Sampling and Analysis

' Note: The Refinery is an interim status facility so New Mexico Hazardous Waste Act 20.4.1.600 and 40 CFR 265 apply
rather than 20.4.1.500 and 40 CFR 2064.

Section 1 Introduction wic.doc




PROCESS DESIGN REPORT

2. WASTEWATER SOURCES

2.1 Overview

This section of the report reviews the sources of wastewater generated at the Refinery. The wastewater
sources discharged to the Refinery’s WWTP fall under two broad categories: those wastewaters generated at
the Refinery and those generated at the adjacent Pilot Travel Centet. The two soufces are further described
below.

2.2 Refinery Wastewaters

The process wastewaters generated by the Refinery are directed to the process sewer that serves as the
influent to the existing NAPIS. There are two additional wastewater sources generated within the Refinery
that do not discharge to the process sewet/NAPIS but dischatge elsewhete within the WWTP. These
sources are the water softener system and the reverse osmosis (RO) system. Both of these systems are part of
the larger boiler feed water treatment system. The batch discharge from the water softener’s regeneration
cycle and the continuous discharge of reject from the RO membranes are collected in a dedicated sewer
system. RO reject and water softener brine are the only two soutces to this sewer. This wastewater is not oily
and does not contain benzene; and 1t does not require oil-water separation unit or biological treatment. It is
currently sent to the ptocess sewer/NAPIS influent via its segregated gravity line, with the option of
diversion to Evaporation Pond No. 2 (EP-2). As part of the WWTP upgrades, there will be an option to
re-direct this stream to the new biological treatment units.

The sanitary wastewater generated at the Refinery and the seven adjacent homes owned by the Refiery
currently discharges to septic systems and not the WWIP. HewevertIhe WWTP upgrades will include the
measures epteon-for these sanitary sources to be redirected to the WWIP at a future date-at-Westets
Refintngs-diseretion. Western Refining has previously notified OCD and NMED of its intention to make this

2.3 Pilot Travel Center Wastewaters

The Refinery has a contract with the adjacent Pilot Travel Center to treat the sanitary and restaurant
wastewaters generated by that facility. The wastewater from the restaurant at the Pilot Travel Center goes
through a new grease trap system installed in 2008. The grease trap effluent and the sanitary/restaurant
wastewaters from the rest of the Pilot Travel Center flow to a septic tank system. Septage is pumped out of
the septic tank system on a scheduled quarterly basis (as reported by Pilot Travel Center staff). The effluent
from the septic tank system gravity flows to a lift station on the Pilot Travel Center property. This lift station,
the grease trap, and the septic tank system are owned and operated by the Pilot Travel Center. The lift
station’s submersible pumps then transfer the wastewater through a pipeline to the Refinery for further
pumping and treatment. Western Refining is currently constructing a new lift station on its ptoperty to
receive the wastewater from the Pilot Travel Center’s lift station (see Section 1.3).

The Pilot Travel Center generates other wastewaters that are not discharged to the Refinery. These other
wastestreams include truck washing and vehicle maintenance activities. They are managed with on-site
oil-water separators, holding tanks, and retention ponds at the Pilot Travel Center.

Section 2 Wastewater Sources wic.doc
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PROCESS DESIGN REPORT

3. TECHNOLOGY SELECTION

3.1 Overview

Brown and Caldwell evaluated and selected technologies to upgrade the oil removal and biological treatment
systems within the WWTP.

3.2 Second-Stage Qil-Water Separation

As discussed in Section 1.4, the treatment objectives for the WWTP upgrade are to provide water quality that
is suitable for dischatge to the unlined EP-1. Specifically, the objectives are for there to be no visible free oil
and <0.5 mg/L benzene. This objective will be met by replacing the aerated lagoons with a tank-based
biological treatment system. In order for biological treatment to be effective, wastewater must meet certain
specifications (pH, temperatute, nutrient concentrations, etc.). Included in those specifications is a limit on
the concentration of oil. This limitation is the reason why refinery wastewater treatment systems have oil-
watet separation devices. Brown and Caldwell uses a guideline of <50 mg/L O/G as an average for
biological treatment influents. Indications from the Refinery were that historically the NAPIS effluent has
been consistently above the 50 mg/L threshold. Therefore, in addition to a new biological treatment process,
Brown and Caldwell considered technologies for providing improved upstream O/G removal.

API sepatators (including the existing NAPIS) provide first-stage (i.e., primary) oil-water separation. As such,
they provide removal of free oil that readily separates from the wastewater by gravity. The intent of second-
stage oil-water separation is to provide additional O/G removal beyond what is consistently achievable by an
API sepatator. Second-stage oil-water separation can remove the residual O/G that does not readily separate
by gravity (i.e., etnulsified O/G). Removal of this residual O/G by second-stage oil-water separation is often
required to achieve the <50 mg/L guideline for biological treatment.

A Tank-based Separator was selected as the technology for providing second-stage oil-water separation at the
Refinery, with the objective of producing a biological treatment influent with an average O/G concentration
of <50 mg/L. The Tank-based Separator was selected for the following reasons:

e It provides a dual function of flow and wasteload equalization in addition to oil-water separation.

e It does not require the handling of oil and oily-solids on a continuous basts. Oil can be allowed to
accumulate at the top of the tank and removed periodically (e.g., weekly).

» It is mechanically simple, with no moving parts except for the feed pumps and the floating roof.

e Because of its floating roof, it does not need a separate air emissions control device_(Le., there is no
headspace above the liquid and thus no air emissions).

e It requires minimal operator attention or process control.

e It does not require chemical addition other than influent pH adjustment.

A Tank-based Separator functions in a sumilar fashion to an API separator; it is essentially an API separator in
a larger tank with a longer residence time. Oil accumulates at the surface of the Tank-based Separator, is
skimmed, and is returned to the Refinery for reprocessing just as with an API Separator. Solids that settle to
the bottom of the Tank-based Separator are periodically removed and sent to oily solids recycling. Some
refineries use a Tank-based Separator in place of an API separator. At the Gallup Refinety, the Tank-based

JBROWY
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floating oil will be skimmed from the bioreactor sutface using a vacuum truck. Floating oil is not anticipated
I in the Bioreactors; these measures are precautionary.

The Bioteactors will require ancillary systems to provide effective biological treatment. The Bioreactors will
provide aerobic biodegradation and thus will require oxygen. Oxygen will be transferred to the Bioreactor
B contents using forced air from a blower system and air diffusers mounted to the bottom of the tank. The
airflow will be controlled to maintain a minimum dissolved oxygen (DO) concentration of 2 mg/L. Each
Bioreactor will have pH control capabilities to maintain a target pH range of 6.5 to 8.5 for effective btological
treatment.

Biomass will exit the Bioreactors by being cattied out in the Bioreactor effluent. The biomass will settle out
in the downstream evaporations ponds, primarily EP-1. Over time, the settled biomass may accumulate in
EP-1 to the extent that dredging will be requited. Solids will not accumulate in the Bioreactors. The
residence time of solids in the Bioreactors will be the same as the hydraulic residence time of the Bioreactors.

This Bioreactor technology was selected for the following reasons:

e The Bioreactors do not require the handling of solids on a continuous basis. The excess biomass
solids will accumulate m the bottom of EP-1. After several yeats of operation, EP-1 may require
dredging to restore its solids settling capacity.

n

The Bioreactors are mechanically simple, with no moving parts except for the acration blowers and
chemical feed systems (pH control and nutrients).

e The Bioreactors require minimal operator attention and minimal process control.

e The Bioreactors are tank-based, so they can treat water containing >0.5 mg/L benzene.

Brown and Caldwell has designed similar Bioreactor systems (without sludge recycle) at three refmeries.
These systems shared the same treatment objective as Western Refining, to prevent visible free oil and

>0.5 mg/L benzene from reaching downstream unlined ponds. Refinery X is a 10,000 to 20,000 bpd refinery
with a single bioreactor. Refinery Y was a 50,000 bpd refinety with two parallel bioreactors. Refinery Z is a
90,000 bpd refinery with two parallel bioreactors. In each of these three cases, the bioreactor systems were
designed for a hydraulic retention time of 24 hours. Recent verbal communications with current or former
environmental staff at the refineries confirmed that the operating performance of the bioreactors achieved
the design treatment objectives.

The biodegradation capacity of the Bioreactors will be enhanced by adding e&ﬁ—be—e*p&ﬂded—iﬂ—t-he—&fm-te—#

34 t -Ee "reeﬁffﬂﬁeﬁwau}d—be—fe—aéd—plasuc med_la to the onleactors uultmg in a process
known as -makineta-moving bed biofilm reactor (MBBR). This technology is available through wastewater
equipment vendors including Veolia, Stemens, and Hydroxyl Systems. The media (also known as suspended
catrier elements) floats freely in the Bioreactors. The media 1s mixed in a random pattern throughout the
a bioreactor via the aeration system and 1s retained 1n eachthe Bioreactor by a screen on the outlet nozzle.

i Biomass grows on the surface of the media, thereby effectively increasing the biomass concentration in the
bioreactor._The estimated media volume required to achieve the treatment objectives is 7,250 {3 per
Bioreactor, ot the equivalent of approximately 8 percent of the liquid volume of the tank. If ever needed,
additional media can be added to the tanks, up to a 67 percent volumetric fill.

|
i
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required-asatesutt: Lhe need to add media to the Bioteactors is based on conservative design values for the
benzene biodegradation rate. Western Refining may elect to perform USEPA-presctibed wastewater

testing, and the testing indicates that the media is not required, then Western Refining will seek regulatory

approval of a revised design without adding media in the Bioreactors.

34
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PROCESS DESIGN REPORT

4. PROCESS DESCRIPTION

4.1 Overview

This section provides a process desctiption of the new systems that will comprise the Refinery’s WWTP
following implementation of the upgrades. The first subsection discusses the new systems to be installed as
part of the WWTIP upgtrades. The second subsection discusses the existing systems that will be
decommissioned as patt of the WWTP upgrades. This section concludes with a discussion of management of
off-spec wastewatet, secondary containment and leak detection, and an alternative upgrade approach. Process
flow diagrams and a site layout drawing that accompany the process description are available in

Attachments A and B, respectively.

4.2 New System

A description of the major equipment for the new system is provided below.

4.2.1 Stormwater/Diversion Tanks

A new stormwater management system will be constructed for the stormwater collected in the process area.
This stormwater is currently collected in a dedicated sewer that discharges to the OAPIS. In the new system,
stormwatet will flow by gravity to two Stormwater/Divetsion Tanks. These tanks are existing with a
numerical designation of 2,84-T27 and T28. The tanks have dimensions of 33’-5” diameter by 32 ft height,
for a volume of 210,000 gallons cach. The combined volume of 420,000 gallons will provide storage capacity
for a 100-yt, 1-hour storm event (415,886 gallons). The tanks have existing, internal floating roofs for ait
emissions control. Stormwater that collects in the tanks will be pumped at a rate of 50 to 200 gpm to the
process sewer that feeds the NAPIS. Two vatiable speed pumps will be provided (one operating, one
standby). Because the stormwater will be treated in the NAPIS, the OAPIS will be taken out of service (see
Section 4.3.3).

Oil that may accumulate on the sutface of T27 and T28 will be captured from a skimmer device mounted on
each tank’s floating roof. The skimmed oil will be collected by a vacuum truck and transferred to the
Refinery’s slop oil system for recveling back to the refining process. Solid matertal that may settle on the
bottom of 127 and T28 will be removed on a periodic basis and managed alon
collected from the NAPIS. This material is normally recycled to an off-site refining process. If recycling to a
refining process is not available, the T27 and 'T28 bottom solids will be managed as a hazardous waste.

with stmilar material

Cleanouts will be installed on the conveyance pipelines to and from the Stormwater/Diversion Tanks.
Cleaning events will be scheduled on a regular, recurring basis_ with collected material managed along with the
NAPIS and T27/28 solid material as described above. Underground piping will be buried below the frost
line to prevent freezing. Aboveground piping will be electric heat traced to prevent freezing.

The conceptual design was developed by Tetra Tech and presented in a report dated October 2007. The
report, entitled “Storm Drain System Extension — Process Design” was previously submitted to OCD. The
design was further developed by RMT, as represented by four design drawings that are provided in
Attachment C. Going forward, Brown and Caldwell will take over responsibility for completing the design.

L AR
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The Stormwater/Diversion Tanks will also be configured to accepted Bioreactor effluent that is diverted
away from EP-1. This configuration is further described in Sections 4.2.5 and 4.4.

4.2.2 NAPIS Effluent Pumping

The new system will include existing NAPIS Effluent Pumps Z284-P38 and Z84-P39. A new, third pump will
be added as installed standby capacity (P40). The pumps will transfer the NAPIS effluent from the sump
internal to the NAPIS to the new Tank-based Separator. The discharge from the pumps will join in a
common pipe going to the Tank-based Separator. A flow meter will be installed on this line to measure the
NAPIS effluent flow. The existing P38 and P39 may need to be replaced with larger capacity pumps to
account for the higher head requirements of the new tank-based separator and/or higher design flow rates.

4.2.3 NAPIS Effluent pH Control

Thete will be an in-line pH control system installed on the wastewater pipe connecting the NAPIS and the
Tank-based Separator. The purpose of this system will be to adjust the wastewater pH to enhance oil
separation in the Tank-based Separator. A sulfuric acid feed system will be provided to lower alkaline pH
conditions to the target pH of 6.5 s.u. The sulfuric acid would be added through an injection quill upstream
of an in-line pH probe on the Tank-based Separator inlet that controls the rate of acid or addition. If the
NAPIS effluent pH is <6.5, it will not be adjusted upwards.

4.2.4 Tank-Based Separator

The Tank-based Separator will be an above-ground circular tank with welded-steel construction and a
concrete foundation. The tank will be unmixed and equipped with a floating roof for emissions control. The
tank size will be 790,000 gallons tank with dimensions of 58 ft diameter by 40 ft height (38 ft water depth;
750,000 gallon working volume). The tank will be designated as Tank-based Separator Z84-110. The tank
will provide two functions. First, it will provide flow and concentration equalization in order to improve the
performance of the downstream biological treatment. Second, it will provide additional oil removal to
provide suitable feed characteristics for biological treatment.

Oi1l that accumulates on the liquid surface in the tank will be removed by a skimmer device internal to the
floating roof. The skimmer will be connected to a valve at the bottom of the tank via a flexible hose. Oil
removal will be petiodic (rypically once every 1 to 4 weeks). The oil will flow by gravity through a new piping
to the Refinery’s existing slop oil system.

The water phase will be withdrawn from the tank through a pipe in the tank wall and allowed to flow by
gtavity to downstream biological treatment. The flow rate out of T10 will be a constant rate using a flow

~ meter and flow control valve.

The external floating roof on T10 will maintain a condition of no ait headspace above the liquid. Further, the
roof will have appropriate ptimary and secondary seals per 40 CER 60.693-2 (NSPS Subpart
standards), which are designed to prevent a venting situation. Therefore, T10 will have neat-zero air

emissions and an air emission sampling point is not applicable. The roof will be equipped with pressure and

vacuum vents for non-routine Smrt—upg shutdown events.

The Tank-based separator is not designed to be compliant with 40 CER 265 Subpart ] due to Westetn

Reﬁning’s intention to obtain an NPDES permit for the WWITP. 1f an NPDES permit cannot be obtained,
the design of the Tank-based separator will be modified to be compliant with 40 CFR 265 Subpart ].

A second, parallel Tank-based Separator will be constructed in the future. The second tank is not required
until such time that T10 needs to be taken out of service for cleaning.
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4.2.5 Bioreactors

Two tanks designated as Bioreactors Z84-T11 and Z84-112 will provide biological treatment of the T10
effluent. The Bioreactors will be above-ground circular tanks with welded-steel construction and a concrete
foundation. The tanks will be completely mixed by aeration. T11 and T12 will each have a 790,000 gallon
tank with dimensions of 75 ft diameter by 24 ft height (21 ft water depth; 650,000 gallon working volume
each)._Fach Bioreactor will contain polyethylene MBBR media to increase the effective biomass
concentration thus enhancing the benzene biodegradation. The Bioreactors will not be designed to be
compliant with 40 CFR 265 Subpart | due to Western Refining’s plan to obtain an NPDES permit for the
WWTP. If an NPDES permit cannot be obtained. the design of the Bioreactors will be modified to be
compliant with 40 CFR 265 Subpart |.

Phosphoric acid will be injected into the common line from T10 feeding the Bioreactors. Phosphoric acid
will be provided as a source of phosphorus, which is required as a nutrient for biological treatment. The
phosphoric acid will be delivered by a feed system and injection quill. The rate of phosphoric acid addition
will be proportionately controlled based on the measured flow rate of the T10 effluent. The target
phosphorus concentration 1n the Bioreactor effluent is '0.5 to 1.0 mg/L. as orthophosphate-phosphorus.

Two other wastewater sources will join the process wastewater (I'10 effluent) upstream of biclogical
treatment. The first source is the sanitary and restaurant wastewater from the adjacent Pilot Travel Center.
The Refinery has historically treated this wastewater and is under contract to continue this practice. The
Travel Center wastewatet will be pumped into the T10 effluent line via the new Lift Station currently under
construction by Western Refining. The second source is the RO and water softener brines from the
Refinery’s boiler feedwater treatment system. These brines are currently discharged to the NAPIS or EP-2.
They will be re-routed to the biological treatinent influent with the upgraded system. The brines will flow by
gravity from their source. Provisions will also be made for a third source to be added to the T10 effluent,
which is sanitary wastewater from a portion of the Refinery (laboratory, change house, and warchouse). The
future connection of the sanitary wastewater from the rest of the Refinery and the Refinery’s residences
would occur upstream of the WWTP, joining with the Piot Travel Center wastewater.

The common line from T10 plus the additional sources will split to feed the two Bioreactor tanks in parallel.
The flow will be split equally to the two tanks using symmetrical piping downstream of the phosphoric acid
injecton point. In addition, manual flow control valves will be provided on the lines to each tank for further
adjustment. The operator will be able to monitor the relative flow split based on the readings from the
influent flow meter at each tank.

The Bioreactors will normally operate in parallel as described above. However, the piping and valves will be
in-place to switch to seties operation if treatment conditions dictate. T11 would be the lead tank and T12
would be the lag tank for series operation.

In the Bioreactors, influent organics (including benzene and free oil) will be degraded by otganisms in the
presence of dissolved oxygen and converted into carbon dioxide, water and additional biomass. The DO will
be provided by an aeration grid of coarse bubble diffusers installed in bottom of each Bioreactor. The
aeration diffusers will be compatible with the use of MBBR media-ferpessiblefutareconversionto-that
techrology. Air will be supplied to the diffusers by variable speed aeration blowers external to the
Bioteactors. The blowers will be designated Bioreactor Blowers Nos. 1 through 3 (Z84-B26 through
7.84-B28). B26 will be dedicated to T11 and B28 will be dedicated to T12. B27 will serve as a common
mstalled spare. Each blower will have a 125 hp motor with a capacity of 1,300 standard! cubic feet per

! Defined as 1 atmosphere, 20 degrees Celsius, and 36 percent relative humidity.
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minute (scfm) at 10.2 pounds per square inch gauge (psig). Although normally idle, the third blower (B27)
can be opetated to supplement the ait to either/both Bioreactors if process conditions dictate. T11 and T12
will also include pH conttol provisions to maintain the target pH range of 6.5 to 8.5 for effective biological
treatment in the Bioreactors.

The Bioteactors will be covered with fixed roofs for putposes of heat conservation during the winter. The
roofs will be equipped with vents to allow the aeration air a means of exiting the tank. A mechanism for

sampling the air emissions_from the roofs will be included. Since Western Refining anticipates receiving an
NPDES petmit for the upgraded WWTP, the Bioreactors should not be subject to the air emission control
requirements of 40 CFR 265 Subpart CC. Fhe-need-forthe-installatton-of-Western Refining’s air consultant
(Trinity Consultants) is not aware of any other regulatory tequirements for air emission capture and control
from the BlOI.'e'ICtOIb Therefore, an air emission control device for the Bioreactors is not included in the

design. + constdereds

o

The effluent from the Bioreactors will be a gtavity discharge at a fixed level. As a result, the tank will operate
at a constant level. The wastewater flow rate out of the Bioreactors will equal the flow rate into the
Bioreactors. The effluent discharge from the Bioreactors wﬂl have twoh—ree unique features First, wedge—
wite screens wﬂl be installed on the outlet connectlon :

conﬁguxed such that the wastewater dlscharge is withdrawn from the iubsurface This arrangement will be
configured by elevating the discharge piping outside to maintain the desired 21-ft water depth in the tank. In
this way, floating oil that potentially might accumulate on the water surface would be retained in the
Bioreactor rather than flowing on to EP-1. This measure will provide the opportunity for additional
biodegradation of the floating oil and the opportunity for the operator to remove oil with a vacuum truck.
Visible o1l in the Bioreactor is not anticipated. This contingency has been included in the design as a
safeguard.

There will be provisions for diverting the Bioreactor effluent away from EP-1 in the event that the treated
water quality is not acceptable. A diversion line will be connected to the combined Bioreator effluent, with its
valve normally closed.. To divert, this valve would be opened and the valve to EP-1 closed. The diverted
wastewater would flow to Stormwater/Diversion Tanks T27 and T28 of the new stormwater tank system
(420,000 gallon storage capacity). The need for Bioteactor effluent diversion is not anticipated. However, this
contingency has been included in the design as another safeguard.

The size of the Bioreactors was selected to provide a combined liquid volume of approximately 1.36 million
gallons. This volume initially was based on the matching the estimated combined volume of AL-1 and AL-2
This volume also provides the design criteria of 21 day hydraulic residence time that Brown and Caldwell has
used in successful bioreactor designs at other refineries.

The Bioreactors wete designed to meet the aggressive biological treatment (ABT) requirements of 40 CFR
261.31(b)(2)(1). There ate two design critetia in this regulation: that the aeration intensity be 26 hp per
million gallons and that the HRT be not longer than 5 days. The supporting calculations provided in
Attachment F confirm that these criteria will be satisfied.

4.2.6 Evaporation Pond No. 1

The effluent from each Bioreactor will combine and flow by gravity through a common Parshall flume
(Z84-FL1) for flow measutement. Following the flume, the combined Bioreactor effluent will discharge into
EP-1. EP-1 will not be lined or otherwise modified because the Bioreactor effluent will be free of floating oil
and will have a benzene concentratdon <0.5 mg/L. This Bioreactor effluent quality will be assured by the
following WWTP upgrades:
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o Improved upstream oil-water separation provided by the Tank-based Separator.

e Improved biological treatment (due to the equalization and improved upstream oil-water separation

provided by the Tank-based Separator).
sThe ability to retain floating oil in the Bioreactors via the underflow baffle and submerged outlet.

o Theabthgtondd-ME

4.2.7 Chemical Feed Systems

Feed systems for three different chemicals will be required. Sulfuric acid will be used to provide pH
adjustment of the Tank-based Separator influent and the Bioreactor contents. Caustic (sodium hydroxide)
will be used to provide pH adjustment for the Bioteactor contents. Phosphoric acid will be added to the
Bioreactor influent as a source of phosphorus nuttient to the biological treatment process. Diaphragm
chemical metering pumps will be used to feed the chemicals to their point of use. There will be one
dedicated pump for each chemical at each point of use (3 sulfuric acid pumps, 2 caustic pumps, and

1 phosphoric acid pump).

4.2.8 WWTP Operations Building

A new building will be constructed to support the WWTP operations and to house non-outdoor equipment.

4.3 Decommissioned Systems

Placing the new WWTP systems into service will allow some of the existing systems to be decommissioned.

4.3.1 Benzene Strippers Nos. 1,2 and 3

The new Bioreactors will replace the benzene removal capacity of the two Benzene Strippers (Z84-V4 and
Z784-V5) located at the WWTP and the one Benzene Stripper located in the process area of the Refinery
(284-V7). 'Therefore, these units can be decommissioned. The associated Benzene Stripper Air Blowers
(Z284-AB3, 7Z.84-AB4 and Z84-AB5) can also be decommissioned.

4.3.2 AL-1 and AL-2

The new Bioreactors will teplace the biodegradation capacity of the two Aerated Lagoons. Therefore, AL-1
and AL-2 can be decommissioned. The associated surface aerators can also be decommissioned. The
Closure Plan will be further addressed in the Corrective Measures Implementation Work Plan due to NMED

on July 31, 2009 seet=Crev E
4.3.3 OAPIS

The Old API Separator currently receives stormwater from the segregated storm sewer in the process area.

In the future, this sewer will be directed to the Stormwater/Diversion Tanks in the new stormwater system.
The Stormwater/Diversion Tank contents will then be pumped to the NAPIS. Therefore, the OAPIS will no
longer be required and can be decommissioned._The Cottective Measures Implementation Work Plan due to
NMED on July 31, 2009 will provide schedule for the submittal of an investigation work plan to assess

releases from the OAPIS (Solid Waste Management Unit No. 14).
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4.4 Management of Off-Spec Wastewater

Off-spec events are not anticipated for the Bioreactor effluent. However, contingencies have been included
in the design as safeguards. If at anytime the Bioreactor effluent were deemed unsuitable for discharge to
EP-1, it could be diverted to the new Stormwater/Diversion Tanks as described in Section 4.2.5. The
diversion would be “all or nothing” rather than a partial diversion and partial flow to EP-1. The process
monitoring described in Section 6.2 will be used to identify when this diversion is needed,

When diversion occurstred, the RO reject stream will be redirected to EP-2 (current practice) from the
Bioreactors to save storage capacity in the stormwater system. The available storage time in the stormwater
system will be further increased by reducing the flow rate out of the Tank-based Separator. Assuming the
new Stormwater/Diversion Tanks are empty when the diversion starts, the available storage time would be
1.5 days at a Bioreactor effluent flow of 200 gpm and 1 day at 300 gpm. If the liquid level in the Tank-based
Separator were 24 ft at the time diversion began, it could store 275,000 gallons of wastewater if the liquid
level wete increased to 38 ft. This amount would allow the Bioreactor influent to be reduced by 100 gpm for
a period of 2 days. Reducing the Bioreactor influent flow rate would increase the amount of biodegradation
occurring in the Bioteactors and thereby improve the water quality of the Bioreactor effluent, bringing it back
on-spec and allowing operations to return to normal.

4.5 Secondary Containment and Leak Detection

Leak detection will be provided on the Tank-based Separator (T10) and the Bioreactots (I'11 and T12) by
mnstalling channels in the concrete foundation under the tank or an alternative system suitable to OCD. A
compacted earthen betm (or an alternative system suitable to OCD) will be constructed around 110, T11,
and 112, The volume contained within the bermn will equal the tank’s maximum volume plus a 30 percent
safety factor._The secondary containment provisions for these new tanks will meet the requirements
Condition 9 of the Refinery’s OCD Discharge Permit GW-032. 1f an NPDES permit is not obtained, the
will also be designed for

secondary containment and leak detection systems for T10, T11, and 112
compliance with 40 CFR 265 Subpart J.

4.6 Alternative Upgrade Approach

The design proposed herein is based on the new construction of permanent tanks and equipment putchased
by Western Refining. Western Refining may elect to pursue the installation of trailer- or skid-mounted
equipment on a rental or lease basis. This approach may be mote cost-effective for Western Refining on a
short-tetm or mid-term basis. The rental/lease equipment would likely consist of different treatment
configuraton than the one selected for the permanent tank/equipment design. This difference would atise
due to the limitations on the size and availability of rented/leased equipment. The leased/rented equipment
would selected to meet the same treatment objectives as a permanent system (protect biological treatment
from elevated oil concentrations, and treat the EP-1 influent to acceptable levels of benzene and visible free
oil). Western Refining will submit the alternative design approach to OCD for approval prior to
implementation.
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PROCESS DESIGN REPORT

6. SAMPLING AND ANALYSIS

6.1 Sample Locations

The WWTP upgrades will include wastewater sample stations at key locations for monitoring systemn
performance. These locations are indicated by notations on the process flow diagrams in Attachments A and
C and are listed below:

¢ Stormwater/Diversion Tank Effluent

o NAPIS Effluent/Tank-Based Sepatrator Influent

e Tank-Based Separator Effluent/Bioreactor Influent from Tank-Based Separator

o Bioreactor Influent from Pilot Travel Center

¢ Bioreactor Influent from RO Reject

o Combined Biotreactor Influent

o Effluent from each Bioreactor

¢ Combined Effluent from Bioreactors/EP-1 Inlet

6.2 Sample Analysis for Process Monitoring

le locations for routine wastewater treatment

to use five of the above sam

Western Refining intends

monitoring. The anticipated parameters and frequencies are provided in Table 6-1.

; o | S | S | Turbidity | COD | NHEN | Phosphate | Phenols | Suffide | TSS
NAPIS Effluent 4/day | 4/day - 2/day | 2day | 2/day - 2/day 2/day | Jweek
Tank-Based Separator Effluent | 4/day | 4/day 4/day 2/day 2/day | 2/day - 2/day 2/day | 3/week
Pilot Travel Center 4/day | 4/day - - = = = - - -
RO Reject 4/day | 4/day = = = = = - = =
Combined Bioreactor Effluent 4/day | 12/day - 2/day 2/day | 2/day 2/day 2/day 2iday | 3/week

>

This list of sample locations, parameters, and frequencies may be modified over time by Western’s Refining’s
process engineers as conditions dictate. Since these sample results are for process monitoring purposes and
not for regulatory reporting, the analyses will be performed on grab samples collected and analyzed by on-site
staff. Analvtical methods will not necessatily be in accordance with 20.6.4.14 NMAC approved methods.
Genperally, the spectrophotometric methods offered by Hach Company (or equal) will be used. The NAPIS
effluent and Bioreactor Effluent will also have on-line pH probes. In the latter case, the probes will be
located in the Bioreactor themselves. The pH readings indicated in Table 6-1 for these two locations will be a

manual check of the on-line probes.
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The process monitoring of the Combined Bioreactor Effluent will be used to identify periods when the
discharge to EP-1is “off-spec” and requires manual diversion to the Stormwater/Diversion tanks. Visual
observation of floating oil/oil sheen will be one triover. Elevated concentrations of chemical oxygen demand
(COD) or phenols will be surrogate indicators of the potential for elevated benzene concentrations. The
COD and phenols trigger levels will be developed based on operational history.

6.3 Sample Analysis for Requlatory Reporting

The EP-1 inlet (same as combined Bioreactor effluent) will be sampled and analyzed for regulatory reporting
purposes. The anticipated parameters and frequency age provided in Table 6-2.

?E‘@l ‘e Frequency ——LAM |

Free Qi Grab 12lday Ob:ésr::tlion %
Benzene Grab 1/monthe | EPA 8021B
oH Gab | Quarery | M
Specific Conductance Grab Quarterly EPA 120.1

. EPA 6018;
WQCC Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag, U) Grab Quarterly EPA 7470

for Hg

Other Cations (Ca, Cu, Fe, Mg, Mn, K, Na, Zn) Grab Quarterly | EPA 60108
Anions (F, Cl. NO3-N, POs-P, SO4) Grab Quarterly | EPA300.0
voC Grab | Quartery | EPAB2608
SVOC (including phenol) Grab Quarterly | EPA 8260C
DRO (extended Grab Quarterly EPA 80158
GRO _ Grab Quarterly | EPA8015B

“I'he initial monitoring frequency will be once per week for the first 16 weeks of operation of the upgraded WWI'P to demonstrate

compliance.

With the exception of visual oil and benzene, the sample parameters and frequency ave consistent with the
regulatory reporting requirements for “Effluent from the new API Separator” and “Pond 1 Inlet (FP1-IN)”
in Condidon 19 of the OCD Discharge Permit (GW-032). The Table 6-2 sample frequency adopts the more
frequent of the two (quarterly “Free o1l” will be a visual determination made and
recorded by the WWTP gperators. The analytical frequency for benzene will be once a week, which is
consistent with the cuttent monitoring of the effluent from the benzene strippers.

versus semi-annual).

Western Refining will seek approval from OCD to discontinue the regulatory reporting requirements for the
Pilot Travel Center (e, “Effluent from Pilot Gas Station to the Aerated Lagoon™) and the NAPIS Effluent
(Le., “Effluent from the new API Separator) as required by Condition 19 of GW-032 since these sources will
no longer will be directly discharged to a surface impoundment. The listing in Table 6-2 is intended to
replace the BEP-1 inlet [ie., “Pond 1 Inlet (EP1-IN)"} requirements under Condition 19.

6-2
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ATTACHMENT A: PROCESS FLOW DIAGRAMS

Drawing No. and Title
Z84-34-008: API Separator Basin and Slop Oil Recovery Sump

Z84-34-030: Chemical Systems

Z84-34-031: NAPIS Effluent

Z84-34-032: Tank-Based Separator
Z84-34-033: Biological System

(Note: Drawing Z84-34-033 has been modified for Revision A of this report with text
changes to the equipment tag on T-11/T-12 and Notes 2 and 5).
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tse of contents on this sheetis subject to the limitations specified at the end of this document,
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ATTACHMENT C. STORMWATER/DIVERSION TANK DRAWINGS

Drawing No. and Title

7788.03.01: Flow Diegram

7788.03.02: Tank Details

7788.03.03: Pump Building

7788.03.04: Details

.
H

v
!

(Note: Drawing 7788.03.01 has been modified to include a sampling port on the effluent line
from the Stormwater/Diversion Tanks)
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Use of contenis on this sheet is subject to the limitations specified at the end of this document,
Attachimant C Flysheet wic.doc




RECEIVED

BT Westerm ;y;my 29 an11al
& iE. Relflining

PROCESS DESIGN REPORT
FOR WASTEWATER TREATMENT
PLANT UPGRADE (REV. A)

Prepared for
Western Refining Southwest
Gallup Refinery

May 26, 2009

Submitted to:
New Mexico Qil Conservation Division
Environmental Bureau
Santa Fe, New Mexico

New Mexico Environment Department

Hazardous Waste Bureau
Santa Fe, New Mexico

Prepared by:

N ) |
BRPWN AND CALI?WELL
30 East Seventh Street, Suite 2500

Saint Paul, MN 55101




30 East Seventh Street
Suite 2500
Saint Paul, MN 55101

Tel: 651-298-0710
Fax: 651-298-1931

www.brownandcaldwell.com

May 26, 2009 135741.021.300

BROWN axD Mr. Ed Riege

CALDWELL §

L
e R e e

Western Refining Southwest
Gallup Refinery

Route 3, Box 7

Gallup, NM 87301

Subject: Transmittal of Process Design Report for Wastewater Treatment Plant
Upgrade (Revision A)

Dear Mr. Riege:

Brown and Caldwell is pleased to provide the attached Process Design Reportt for the
Wastewater Treatment Plant Upgrade at the Gallup Refinery. The Report has been
revised (Revision A) to address the comments provided by the New Mexico Environment
Department’s Notice of Disapproval dated April 15, 2009. Revision A supersedes the
previous version dated February 26, 2009.

Brown and Caldwell appreciates the opportunity to work with Western Refining
on the design of the WWTP upgrades. 1f you have any questions on this report,
please contact me at (651) 468-2061 or jallen@brwncald.com.

Very truly yours,
BROWN AND CALDWELL

14,0 0l

Jeftrey S. Allen, P.E.
Project Manager
New Mexico Registration No. 18988
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Professional Engineer Certification for Jeffrey S. Allen, P.E. .

This is to certify that the Process Design Report (Revision A) for Western Refining Southwest dated
May 2009 was prepared under my direction and supervision. The exception to this certification is the
material in Attachment C.
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PROCESS DESIGN REPORT

1. INTRODUCTION

1.1 Introduction

The Western Refining Southwest’s Gallup Refinery is a petroleum refinery with a crude oil processing
capacity of 23,000 barrels per day (bpd). The Refinery is located in Jamestown, New Mexico at Interstate 40
Exit 39. _

Brown and Caldwell has prepared the following Process Design Report on behalf of Western Refining. This
document presents the planned upgrades of the wastewater treatment plant (WWTP) at the Refinery.

On August 27, 2007 Western Refining received a renewal of its discharge permit GW-032 from the New
Mexico Oil Conservation Division (OCD). The permit required the Refinery to co(mplcte certain actions
related to wastewater management. The Process Design Report addresses aspects of the following permit
conditions:

1. Condition 16C - Treatment Study and Design
2. Condition 16D - Aerated Lagoons
3. Condition 16E — Evaporation Ponds

The design presented herein is for WWTP upgrades that include a new biological treatment system in above-
ground tanks. The new biological treatment system will replace the current function of Aeration Lagoons 1
and 2 (AL-1 and AL-2). Thus, AL-1 and AL-2 will no longer be required and can be taken out of service.
The effluent quality from the biological treatment system will be suitable for discharge to the unlined
Evaporation Pond 1 (EP-1). Therefore, the installation of a liner in EP-1 is not required.

1.2 Project Scope

The scope of the WWTP upgrade project consists of the following new systems:

e Two existing tanks will be put in service for the storage of process area stormwater and diversion of
EP-1 influent.

® pH adjustment capabilitics downstream of the existing New American Petroleum Insttute (API)

Separator (NAPIS).
e Equalization and additional oil-water-solids separation using an above-ground Tank-based Separator.

e Two Bioreactors in above-ground tanks with moving bed biofilm reactor media and without sludge
recycle. The Bioreactors will be aerated using blowers and air diffusers. The Bioreactors will have
chemical feed systems for pH control and nutrient (phosphorus) addition.

The new system will allow the following existing systems to be decommissioned:
e Benzene Stripper Nos. 1, 2 and 3.
e AL-1and AL-2
e The Old API Separator (OAPIS)

B E.U“W H oane € NLopow -
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The following existing equipment will continue to be operated in their current function within the upgraded
system:

o NAPIS
o EP-1 through EP-12

1.3 Related Project - Pilot Travel Center Lift Station

Alift station to collect, screen, and pump the sanitary/restaurant wastewater from the Pilot Travel Center to
the WWTP is currently under construction. A force main will convey the wastewater from the new lift station
to the WWTP. The wastewater from the new lift station will discharge into AL-1 until the new Bioreactors
are placed in service. At that time, the wastewater will be routed to the Bioreactor influent.

1.4 Treatment Objectives

The treatment objectives for the WWTP upgradé are to provide water quality that is suitable for discharge to
the unlined EP-1. Specifically, the objectives are for there to be no visible free oil and <0.5 mg/L benzene.
The project design was developed based on these objectives.

1.5 Regulatory Compliance

The focus of the process design presented herein is compliance with the requirements of OCD permit
GW-032. Western Refining is in the process of preparing an application for a discharge permit under the
National Pollutant Discharge Elimination System (NPDES). The application will be submitted to the U.S
Environmental Protection Agency Region 6 and OCD. Once a NPDES permit is issued, the WWTP will be
regulated under the Clean Water Act and thus exempt from RCRA’s 40 CFR 265! requirements. Therefore,
the design basis for the WWTP upgrades assumes that compliance with RCRA 40 CEFR 265 is not required.

If for some reason a NPDES permit cannot be obtained, the design will be revised and resubmitted to reflect

compliance with 40 CFR 265.

1.6 Report Omganizatiosﬁ

The Process Design Report is organized as follows:

Section1.  Introduction

Section 2. Wastewater Soﬁrces
Section 3. Technology Selection
Section 4. Process Description
Section 5. Project Schedule
Section 6. Sampling and Analysis

! Note: The Refinery is an interim status facility so New Mexico Hazardous Waste Act 20.4.1.600 and 40 CFR 265 apply
rather than 20.4.1.500 and 40 CFR 264.

BROWN awe CALDWELL
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Attachments to the Process Design Report include the following documents:

Attachment A.
Attachment B.
Attachment C.
Attachment D.

Attachment E.

Attachment F.

Process Flow Diagrams

Preliminary Site Plan

Stormwater Tank Drawings

Technical Paper on Tank-Based Separator Case Studies
Membrane Bioreactor Pilot Study

Aggressive Biological Treatment Calculations
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PROCESS DESIGN REPORT

2. WASTEWATER SOURCES

2.1 Overview

This section of the report reviews the sources of wastewater generated at the Refinery. The wastewater
sources discharged to the Refinery’s WWTP fall under two broad categories: those wastewaters generated at
the Refinery and those generated at the adjacent Pilot Travel Center. The two sources are further described
below.

2.2 Refinery Wastewaters

The process wastewaters generated by the Refinery are directed to the process sewer that serves as the
influent to the existing NAPIS. There are two additional wastewater sources generated within the Refinery
that do not discharge to the process sewer/NAPIS but discharge elsewhere within the WWTP. These
sources are the water sofrener system and the reverse osmosis (RO) system. Both of these systems are part of
the larger boiler feed water treatment system. The batch discharge from the water softener’s regeneration
cycle and the continuous discharge of reject from the RO membranes are collected in a dedicated sewer
system. RO reject and water softener brine are the only two sources to this sewer. This wastewater is not oily
and does not contain benzene; and it does not require oil-water separation unit or biological treatment. It is
currently sent to the process sewer/NAPIS influent via its segregated gravity line, with the option of
diversion to Evaporation Pond No. 2 (EP-2). As part of the WWTP upgrades, there will be an option to
re-direct this stream to the new biological treatment units.

The sanitary wastewater generated at the Refinery and the seven adjacent homes owned by the Refinery
currently discharges to septic systems and not the WWTP. The WWTP upgrades will include measures for
these sanitary sources to be redirected to the WWTP at a future date. Western Refining has prev1ously
notified OCD and NMED of its intention to make this change.

2.3 Pilot Travel Center Wastewaters

The Refinery has a contract with the adjacent Pilot Travel Center to treat the sanitary and restaurant
wastewaters generated by that facility. The wastewater from the restaurant at the Pilot Travel Center goes
through a new grease trap system installed in 2008. The grease trap effluent and the sanitary/restaurant
wastewaters from the rest of the Pilot Travel Center flow to a septic tank system. Septage is pumped out of
the septic tank system on a scheduled quarterly basis (as reported by Pilot Travel Center staff). The effluent
from the septic tank system gravity flows to a lift station on the Pilot Travel Center property. This lift station,
the grease trap, and the septic tank system are owned and operated by the Pilot Travel Center. The lift
station’s submersible pumps then transfer the wastewater through a pipeline to the Refinery for further
pumping and treatment. Western Refining is currently constructing a new lift station on its property to
receive the wastewater from the Pilot Travel Center’s lift station (see Section 1.3).

The Pilot Travel Center generates other wastewaters that are not discharged to the Refinery. These other
wastestreams include truck washing and vehicle maintenance activities. They are managed with on-site
oil-water separators, holding tanks, and retention ponds at the Pilot Travel Center.

CALDWELL
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The design basis assumes that the wastestream discharges from the Pilot Travel Center to the Refinery are
only sanitary/restaurant in origin and do not include any sources from vehicle service or vehicle washing
operations. On this basis, the Pilot Travel Center wastewater was assumed to be free of benzene and

hydrocarbon-based oil and grease (O/G).

2.4

Design Flow

The design flow rates for the individual sources are summarized in Table 2-1.

* | Table 2:1. Design Flow Rates

1 ' ,Average, gpm o ;f/i;;Malximy;m, gpm
| NAPIS Effluent 250 500 (375)
Pilot Trave! Center 50 120
RO Reject 109 149
Refinery Sanitary 4 -
Bioreactor Influent 413 664

The design flows for the NAPILS effluent were set at an average of 250 gallons per minute (gpm) and a
maximum of 500 gpm. The average rate was based on historical data, allowances for future flows, and
engineering judgment. The current average NAPIS effluent flow is approximately 150 gpm. The maximum
flow rate equals the maximum flow capacity of the NAPIS with both bays in service.

The contract between Western Refining and the Pilot Travel Center limits the maximum flow to 50 gpm.
However, the lift station pumps will be capable of pumping a combined flow of 120 gpm. Accordingly, the
Pilot Travel Center design flows were set at 50 gpm average and 120 gpm maximum.

The NAPIS effluent design maximum flow will be equalized to 375 gpm by the Tank-based Separator. The
maximum flow rate for the Refinery’s sanitary source is included in the Pilot Travel Center maximum flow
rate.

o
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PROCESS DESIGN REPORT

3. TECHNOLOGY SELECTION

3.1 Overview

Brown and Caldwell evaluated and selected technologies to upgrade the oil removal and biological treatment

systems within the WWTP.

3.2 Second-Stage Oil-Water Separation

As discussed in Section 1.4, the treatment objectives for the WWTP upgrade are to provide water quality that
is suitable for discharge to the unlined EP-1. Specifically, the objectives are for there to be no visible free oil
and <0.5 mg/L benzene. This objective will be met by replacing the aerated lagoons with a tank-based
biological treatment system. In order for biological treatment to be effective, wastewater must meet certain
specifications (pH, temperature, nutrient concentrations, etc.). Included in those specifications is a limit on
the concentration of oil. This limitation is the reason why refinery wastewater treatment systems have oil-
water separation devices. Brown and Caldwell uses a guideline of <50 mg/L O/G as an average for
biological treatment influents. Indications from the Refinery were that historically the NAPIS effluent has
been consistently above the 50 mg/L threshold. Therefore, in addition to a new biological treatment process,
Brown and Caldwell considered technologies for providing improved upstream O/G removal.

API separators (including the existing NAPIS) provide first-stage (i.c., primary) oil-water separation. As such
they provide removal of free oil that readily separates from the wastewater by gravity. The intent of second-

stage oil-water separation is to provide additional O/G removal beyond what is consistently achievable by an
API separator. Second-stage oil-water separation can remove the residual O/G that does not readily separate
by gravity (i.c., emulsified O/G). Removal of this residual O/G by second-stage oil-watert separation is often
required to achieve the <50 mg/L guideline for biological treatment.

>

A Tank-based Separator was selected as the technology for providing second-stage oil-water separation at the
Refinery, with the objective of producing a biological treatment influent with an average O/G concentration
of <50 mg/L. The Tank-based Separator was selected for the following reasons:

o It provides a dual function of flow and wasteload equalization in addition to oil-water separation.

e It does not require the handling of o1l and oily-solids on a continuous basis. Oil can be allowed to
accumulate at the top of the tank and removed periodically (e.g., weekly).

o ltis mechanically simple, with no moving parts except for the feed pumps and the floating roof.

o Because of its floating roof, it does not need a separate air emissions control device (i.e., there is no
headspace above the liquid and thus no air emissions).

e It requires minimal operator attention or process control.

e It does not require chemical addition other than influent pH adjustment.

A Tank-based Separator functions in a similar fashion to an API separator; it is essentially an API separator in
a larger tank with a longer residence time. Oil accumulates at the surface of the Tank-based Separator, is
skimmed, and is returned to the Refinery for reprocessing just as with an APl Separator. Solids that settle to
the bottom of the Tank-based Separator are periodically removed and sent to oily solids recycling. Some
refineries use a Tank-based Separator in place of an API separator. At the Gallup Refinery, the Tank-based
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Separator will be an extension of the NAPIS, providing two oil-water separation stages in series for enhanced
oil removal ahead of the Bioreactors.

Brown and Caldwell has designed Tank-based Separators for second-stage oil-water separation at several
other refineries. These systems have been in successful operation for several years. A technical paper
presenting case histories of three of these designs is provided in Attachment D.

The WWTP upgrade will be constructed initially with a single Tank-based Separator. At some future date

(3 to 5 years away), the tank will require manual cleaning for oily solids removal, and thus the operating tank
will need to be taken out of service. The cleaning effort generally requires several weeks or months. A
second Tank-based Separator will need to be constructed and in service by this time so that second-stage oil-
water separation can conrinue during the cleaning period. Construction of the second tank will be deferred
for approximately two or more years following the start-up of the first tank, as it will not be needed until the
first tank requires cleaning.

3.3

Western Refining commissioned a pilot study of activated sludge technology that was performed in
November and December 2007. A report of this pilot study has been previously submitted to OCD. The
pilot study was not successful and the resulting recommendation was to pursue the membrane bioreactor
(MBR) technology. A MBR pilot study was performed during the months of May through July, 2008. A
summary report of this study is provided in Attachment E. '

Biological Treatment

A key issue with both the activated sludge and MBR pilot studies was that the concentration of O/G in the
biological treatment influent exceeded the 50 mg/L average threshold discussed in Section 3.2. This
observation led to the decision to pursue a second-stage oil water treatment step. The elevated O /G
concentration in the feed stream precluded effective biological treatment in both pilot studies.

Brown and Caldwell does not recommend the MBR technology for the Gallup Refinery. Although the MBR
technology has many berefits for other wastewaters, its applicability in refineries is suspect given the potential
for fouling of the membranes with free oil. Even with highly efficient oil removal upstream, one would still
expect there to be instances where free oil could reach the MBR. A cautious approach to installing MBR

systems for refinery wastewaters is shared throughout the industry. There are currently no U.S. oil refineries
with full-scale MBR systems.

The biological treatment technology selected for WWTP upgrade project was a Bioreactor without sludge
(biomass) recycle. This technology is akin to an aerated lagoon, but in an above-ground steel tank. Two
Bioreactors will be constructed to provide redundancy. The Bioreactors will normally be operated in parallel
but series operation will be possible through valve changes. The combined liquid volume of the two
bioreactors was selected to equal the combined liquid volume of AL-1 and AL-2.

The treatment capacity of the Bioreactors is designed to achieve the effluent treatment objectives of no
visible free oil and <0.5 mg/L benzene. The oil objective (no visible free oil entering EP-1) will be attained
by improving upstream cil removal, providing effective biodegradation, and utilizing a subsurface effluent
withdrawal from the Bioreactors. The benzene objective will be met by effective biodegradation in the
Bioreactor.

As mentioned above, the Bioreactors will have a subsurface eftluent discharge to minimize the potential for
floating oil that may reach the Bioreactors from being discharged to EP-1. An underflow baffle will also be
provided on the outlet to further minimize this potential. The intent of these measures is to retain the
floating oil on the surface of the Bioreactors, allowing the opportunity for further biodegradation. Excess

3-2

Section 3 Technology Selection.doc




floating oil will be skimmed from the bioreactor surface using a vacuum truck. Floating oil is not anticipated
in the Bioreactors; these measures are precautionary.

The Bioreactors will require ancillary systems to provide effective biological treatment. The Bioreactors will
provide aerobic biodegradation and thus will require oxygen. Oxygen will be transferred to the Bioreactor
contents using forced air from a blower system and air diffusers mounted to the bottom of the tank. The
airflow will be controlled to maintain a minimum dissolved oxygen (DO) concentration of 2 mg/L. Each
Bioreactor will have pH control capabilities to maintain a target pH range of 6.5 to 8.5 for effective biological
treatment.

Biomass will exit the Bioreactors by being carried out in the Bioreactor effluent. The biomass will settle out
in the downstream evaporations ponds, primarily EP-1. Over time, the settled biomass may accumulate in
EP-1 to the extent that dredging will be required. -Solids will not accumulate in the Bioreactors. The
residence time of solids in the Bioreactors will be the same as the hydraulic residence time of the Bioreactors.

This Bioreactor technology was selected for the following reasons:

e The Bioreactors do not require the handling of solids on a continuous basis. The excess biomass
solids will accumulate in the bottom of EP-1. After several years of operation, EP-1 may require
dredging to testore its solids settling capacity.

o The Bioreactors are mechanically simple, with no moving parts except for the aeration blowers and
chemical feed systems (pH control and nutrients).

© The Bioreactors require minimal operator attention and minimal process control.

e The Bioreactors are tank-based, so they can treat water containing >0.5 mg/L benzene.

Brown and Caldwell has designed similar Bioreactor systems (without sludge recycle) at three refineties.
These systems shared the same treatment objective as Western Refining, to prevent visible free oil and

>0.5 mg/L benzene from reaching downstream unlined ponds. Refinery X is a 10,000 to 20,000 bpd refinery
with a single bioreactor. Refinery Y was a 50,000 bpd refinery with two parallel bioreactors. Refinery Z is a
90,000 bpd refinery with two parallel bioreactors. In cach of these three cases, the bioreactor systems were
designed for a hydraulic retention time of 24 hours. Recent verbal communications with current or former
environmental staff at the refineries confirmed that the operating performance of the bioreactors achieved
the design treatment objectives.

The biodegradation capacity of the Bioreactors will be enhanced by adding plastic media to the Bioreactors,
resulting in a process known as moving bed biofilm reactor (MBBR). This technology is available through
wastewater equipment vendors including Veolia, Siemens, and Hydroxyl Systems. The media (also known as
suspended carrier elements) floats freely in the Bioreactors. The media is mixed in a random pattern
throughout the bioreactor via the acration system and is retained in each Bioreactor by a screen on the outlet
nozzle. Biomass grows on the surface of the media, thereby effectively increasing the biomass concentration
in the bioreactor. The estimated media volume required to achicve the treatment objectives is 7,250 ft* per
Bioreactor, or the equivalent of approximately 8 percent of the liquid volume of the tank. If ever needed,
additional media can be added to the tanks, up to a 67 percent volumetric fill.

The need to add media to the Bioreactors is based on conservative-design values for the benzene
biodegradation rate. Western Refining may clect to perform USEPA-prescribed wastewater treatability
testing to develop site-specific benzene biodegradation rates. If Western Refining elects to do the testing, and
the testing indicates that the media is not required, then Western Refining will seck regulatory approval of a
revised design without adding media in the Bioreactors.

¥

i “
a;nown axe CALDWELL

i

3-3

Section 3 Technology Selection.doc




PROCESS DESIGN REPORT

4. PROCESS DESCRIPTION

4.1 Overview

This section provides a process description of the new systems that will comprise the Refinery’s WWTP
following implementation of the upgrades. The first subsection discusses the new systems to be installed as
part of the WWTP upgrades. The second subsection discusses the existing systems that will be
decommissioned as part of the WW TP upgrades. This section concludes with a discussion of management of
off-spec wastewater, secondary containment and leak detection, and an alternative upgrade approach. Process
flow diagrams and a site layout drawing that accompany the process desctiption are available in

Attachments A and B, respectively.

4.2 New System

A description of the major equipment for the new system is provided below.

4.2.1 Stormwater/Diversion Tanks

A new stormwater management system will be constructed for the stormwater collected in the process area.
This stormwater is currently collected in a dedicated sewer that discharges to the OAPIS. In the new system,
stormwater will flow by gravity to two Stormwater/Diversion Tanks. These tanks are existing with a
numerical designation of Z84-T27 and T28. The tanks have dimensions of 33’-5” diameter by 32 ft height,
for a volume of 210,000 gallons each. The combined volume of 420,000 gallons will provide storage capacity
for a 100-yt, 1-hour storm event (415,886 gallons). The tanks have existing, internal floating roofs for ait
emissions control. Stormwater that collects in the tanks will be pumped at a rate of 50 to 200 gpm to the
process sewer that feeds the NAPIS. Two variable speed pumps will be provided (one operating, one
standby). Because the stormwater will be treated in the NAPIS, the OAPIS will be taken out of service (see
Secton 4.3.3).

O1il that may accumulate on the surface of T27 and T28 will be captured from a skimmer device mounted on
each tank’s floating roof. The skimmed oil will be collected by a vacuum truck and transferred to the
Refinery’s slop oil system for recycling back to the refining process. Solid material that may settle on the
bottom of T27 and T28 will be removed on a periodic basis and managed along with similar material
collected from the NAPIS. This material is normally recycled to an off-site refining process. If recycling to a
refining process is not available, the T27 and T28 bottom solids will be managed as a hazardous waste.

Cleanouts will be installed on the conveyance pipelines to and from the Stormwater/Diversion Tanks.
Cleaning events will be scheduled on a regular, recurring basis with collected material managed along with the
NAPIS and T27/28 solid material as described above. Underground piping will be buried below the frost
line to prevent freezing. Aboveground piping will be electric heat traced to prevent freezing.

The conceptual design was developed by Tetra Tech and presented in a report dated October 2007. The
report, entitled “Storm Dirain System Extension — Process Design” was previously submitted to OCD. The
design was further developed by RMT, as represented by four design drawings that are provided in
Attachment C. Going forward, Brown and Caldwell will take over responsibility for completing the design.
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The Stormwater/Diversion Tanks will also be configured to accepted Bioreactor effluent that is diverted
away from EP-1. This configuration is further described in Sections 4.2.5 and 4.4.

4.2.2 NAPIS Effluent Pumping

The new system will include existing NAPIS Effluent Pumps Z84-P38 and Z84-P39. A new, third pump will
be added as installed standby capacity (P40). The pumps will transfer the NAPIS effluent from the sump
internal to the NAPIS to the new Tank-based Separator. The discharge from the pumps will join in a
common pipe going to the Tank-based Separator. A flow meter will be installed on this line to measure the
NAPIS cffluent flow. The existing P38 and P39 may need to be replaced with larger capacity pumps to
account for the higher head requirements of the new tank-based separator and/or higher design flow rates.

4.2.3 NAPIS Effluent pH Control

There will be an in-line pH control system installed on the wastewater pipe connecting the NAPIS and the
Tank-based Separator. The purpose of this system will be to adjust the wastewater pH to enhance oil
separation in the Tank-based Separator. A sulfuric acid feed system will be provided to lower alkaline pH
conditions to the target pH of 6.5 s.u. The sulfuric acid would be added through an injection quill upstream
of an in-line pH probe on the Tank-based Separator inlet that controls the rate of acid or addition. If the

- NAPIS effluent pH is <6.5, it will not be adjusted upwards.

4.2.4 Tank-Based Separator

The Tank-based Separator will be an above-ground circular tank with welded-steel construction and a
concrete foundation. The tank will be unmixed and equipped with a floating roof for emissions control. The
tank size will be 790,000 gallons tank with dimensions of 58 ft diameter by 40 ft height (38 ft water depth;
750,000 gallon working volume). The tank will be designated as Tank-based Separator Z.84-T10. The tank
will provide two functions. First, it will provide flow and concentration equalization in order to improve the
performance of the downstream biological treatment. Second, it will provide additdonal oil removal to
provide suitable feed characteristics for biological treatment.

Oil that accumulates on the liquid surface in the tank will be removed by a skimmer device internal to the
floating roof. The skimmer will be connected to a valve at the bottom of the tank via a flexible hose. Qil
removal will be periodic (typically once every 1 to 4 weeks). The oil will flow by gravity through a new piping
to the Refinery’s existing slop oil system.

The water phase will be withdrawn from the tank through a pipe in the tank wall and allowed to flow by
gravity to downstream biological treatment. The flow rate out of T10 will be a constant rate using a flow
meter and flow control valve.

The external floating roof on T10 will maintain a condition of no air headspace above the liquid. Further, the
roof will have appropriate primary and secondary seals per 40 CFR 60.693-2 (NSPS Subpart QQQ
standards), which are designed to prevent a venting situation. Therefore, T10 will have near-zero air
emissions and an air emission sampling point is not applicable. The roof will be equipped with pressure and
vacuum vents for non-routine start-up/shutdown events.

" The Tank-based separator is not designed to be compliant with 40 CFR 265 Subpart | due to Western

Refining’s intention to obtain an NPDES permit for the WWTIP. If an NPDES permit cannot be obtained,
the design of the Tank-based separator will be modified to be compliant with 40 CFR 265 Subpart J.

A second, parallel Tank-based Separator will be constructed in the future. The second tank is not requxred
until such time that T10 needs to be taken out of service for cleaning.

.‘ B:;“‘.? LRI

Section 4 System Description.doc




4.2.5 Bioreactors

Two tanks designated as Bioreactors Z84-T11 and Z84-T12 will provide biological treatment of the T10
effluent. The Bioreactors will be above-ground circular tanks with welded-steel construction and a concrete
foundation. The tanks will be completely mixed by aeration. T11 and T12 will cach have a 790,000 gallon
tank with dimensions of 75 ft diameter by 24 ft height (21 ft water depth; 650,000 gallon working volume
each). Each Bioreactor will contain polyethylene MBBR media to increase the effective biomass
concentration thus enhancing the benzene biodegradation. The Bioreactors will not be designed to be
compliant with 40 CFR 265 Subpart ] due to Western Refining’s plan to obtain an NPDES permit for the
WWTP. If an NPDES permit cannot be obtained, the design of the Bioreactors will be modified to be
compliant with 40 CFR 265 Subpart |.

Phosphoric acid will be injected into the common line from T10 feeding the Biorcactors. Phosphoric acid
will be provided as a source of phosphorus, which is required as a nutrient for biological treatment. The
phosphoric acid will be delivered by a feed system and injecdon quill. The rate of phosphoric acid addition
will be proportionately controlled based on the measured flow rate of the T10 effluent. The target
phosphorus concentration in the Bioreactor effluent is 0.5 to 1.0 mg/L as orthophosphate-phosphorus.

Two other wastewater sources will join the process wastewater (T10 effluent) upstream of biological
treatment. The first source is the sanitary and restaurant wastewater from the adjacent Pilot Travel Center.
The Refinery has historically treated this wastewater and is under contract to continue this practice. The
Travel Center wastewater will be pumped into the T10 effluent line via the new Lift Station currently under
construction by Western Refining. The second source is the RO and water softener brines from the
Refinery’s boiler feedwater treatment system. These brines are cutrendy discharged to the NAPIS or EP-2.

“They will be re-routed to the biological treatment influent with the upgraded system. The brines will flow by

gravity from their source. Provisions will also be made for a third source to be added to the T10 effluent,
which is sanitary wastewater from a portion of the Refinery (laboratory, change house, and warehouse). The
future connection of the sanitary wastewater from the rest of the Refinery and the Refinery’s residences
would occur upstream of the WWTP, joining with the Pilot Travel Center wastewater.

The common line from T10 plus the additional soutces will split to feed the two Bioreactor tanks in parallel.
The flow will be split equally to the two tanks using symmetrical piping downstrecam of the phosphoric acid
injection point. In addition, manual flow control valves will be provided on the lines to each tank for further
adjustment. The operator will be able to monitor the relative flow split based on the readings from the
influent flow meter at each tank.

The Bioreactors will normally operate in parallel as described above. However, the piping and valves will be
in-place to switch to serics operation if treatment conditions dictate. 'T11 would be the lead tank and T12

_ would be the lag tank for series operation.

In the Bioreactors, influent organics (including benzene and free oil) will be degraded by organisms in the
presence of dissolved oxygen and converted into carbon dioxide, water and additional biomass. The DO will
be provided by an acration grid of coarse bubble diffusers installed in bottom of each Bioreactor. The
aeration diffusers will be compatible with the use of MBBR media. Air will be supplied to the diffusers by
variable speed acration blowers external to the Bioreactors. The blowers will be designated Bioreactor
Blowers Nos. 1 through 3 (Z84-B26 through Z84-B28). B26 will be dedicated to T11 and B28 will be
dedicated to T12. B27 will serve as a common installed spare. Each blower will have a 125 hp motor with a
capacity of 1,300 standard’ cubic feet per minute (scfm) at 10.2 pounds per square inch gauge (psig).

! Defined as 1 atmosphere, 20 degrees Celsius, and 36 percent relative humidity.
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Although normally idle, the third blower (B27) can be operated to supplement the air to either/both
Bioreactors if process conditions dictate. T11 and T12 will also include pH control provisions to maintain
the target pH range of 6.5 to 8.5 for effective biological treatment in the Bioreactors. .

The Bioreactors will be covered with fixed roofs for purposes of heat conservation during the winter. The
roofs will be equipped with vents to allow the aeration air a means of exiting the tank. A mechanism for
sampling the air emissions from the roofs will be included. Since Western Refining anticipates receiving an
NPDES permit for the upgraded WWTP, the Bioreactors should not be subject to the air emission control
requirements of 40 CFR 265 Subpart CC. Western Refining’s air consultant (Trinity Consultants) is not
aware of any other regulatory requirements for air emission capture and control from the Bioreactors.
Therefore, an air emission control device for the Bioreactors is not included in the design.

The effluent from the Bioreactors will be a gravity discharge at a fixed level. As a result, the tank will operate
at a constant level. The wastewater flow rate out of the Bioreactors will equal the flow rate into the
Bioreactors. The effluent discharge from the Bioreactors will have two unique features. First, wedge-wire
screens will be installed on the outlet connection to retain the MBBR media in the tank. Second, the outlet
will be configured such that the wastewater discharge is withdrawn from the subsurface. This arrangement
will be configured by elevating the discharge piping outside to maintain the desired 21-ft water depth in the
tank. In this way, floating oil that potentially might accumulate on the water surface would be retained in the
Bioreactor rather than flowing on to EP-1. This measure will provide the opportunity for additional
biodegradation of the floating oil and the opportunity for the operator to remove oil with a vacuum truck.
Visible oil in the Bioreactor is not anticipated. This contingency has been included in the design as a
safeguard.

There will be provisions for diverting the Bioreactor effluent away from EP-1 in the event that the treated
water quality is not acceptable. A diversion line will be connected to the combined Bioreator effluent, with its
valve normally closed. To divert, this valve would be opened and the valve to EP-1 closed. The diverted
wastewater would flow to Stormwater/Diversion Tanks T27 and T28 of the new stormwater tank system
(420,000 gallon storage capacity). The need for Bioreactor effluent diversion is not andcipated. However, this
contingency has been included in the design as another safeguard.

The size of the Bioreactors was selected to provide a combined liquid volume of approximately 1.36 million
gallons. This volume initially was based on the matching the estimated combined volume of AL-1 and AL-2.
This volume also provides the design criteria of 21 day hydraulic residence time that Brown and Caldwell has
used in successful bioreactor designs at other refineries.

The Bioreactors were designed to meet the aggressive biological treatment (ABT) requirements of 40 CFR
261.31(b)(2)(1). There are two design criteria in this regulation: that the acration intensity be 26 hp per
million gallons and that the HRT be not longer than 5 days. The supporting calculations provided in
Attachment F confirm that these criteria will be satistied.

4.2.6 Evaporation Pond No. 1

The effluent from each Bioreactor will combine and flow by gravity through a common Parshall flume
(Z84-FL1) for flow measurement. Following the flume, the combined Bioreactor effluent will discharge into
EP-1. EP-1 will not be lined or otherwise modified because the Bioreactor effluent will be free of floating oil
and will have a benzene concentration <0.5 mg/L. This Bioreactor effluent quality will be assured by the
following WWTP upgrades:

o Improved upstream oil-water separation pro’vided by the Tank-based Separator.

° Improved biological treatment (due to the equalization and improved upstream oil-water separation

provided by the Tank-based Separator).

- ‘ '
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o The ability to retain floating oil in the Bioreactors via the underflow baffle and submerged outlet.

4.2.7 Chemical Feed Systems

Feed systems for three different chemicals will be required. Sulfuric acid will be used to provide pH
adjustment of the Tank-based Separator influent and the Bioreactor contents. Caustic (sodium hydroxide)
will be used to provide pH adjustment for the Bioreactor contents. Phosphoric acid will be added to the
Bioreactor influent as a source of phosphorus nutrient to the biological treatment process. Diaphragm
chemical metering pumps will be used to feed the chemicals to their point of use. There will be one
dedicated pump for each chemical at each point of use (3 sulfuric acid pumps, 2 caustic pumps, and

1 phosphoric acid pump). '

4.2.8 WWTP Operations Building

A new building will be constructed to support the WWTP operations and to house non-outdoor equipment.

4.3 Decommissioned Systems

Placing the new WWTP systems into service will allow some of the existing systems to be decommissioned.

4.3.1 Benzene Strippers Nos. 1, 2 and 3

The new Bioreactors will replace the benzene removal capacity of the two Benzene Strippers (Z.84-V4 and
7.84-V5) located at the WWTP and the one Benzene Stripper located in the process area of .the Refinery
(Z84-V7). Therefore, these units can be decommissioned. The associated Benzene Stripper Air Blowers
(Z84-AB3, Z84-AB4 and Z84-AB5) can also be decommissioned.

4.3.2 AL-1 and AL-2

The new Bioreactors will replace the biodegradation capacity of the two Aerated Lagoons. Therefore, AL-1
and AL-2 can be decommissioned. The associated surface aerators can also be decommissioned. The
Closure Plan will be further addressed in the Corrective Measures Implementation Work Plan due to NMED
on July 31, 2009.

4.3.3 OAPIS

The Old AP Separator currently receives stormwater from the segregated storm sewer in the process area.

In the future, this sewer will be directed to the Stormwater/Diversion Tanks in the new stormwater system.
The Stormwater/Diversion Tank contents will then be pumped to the NAPIS. Therefore, the OAPIS will no
longer be required and can be decommissioned. The Corrective Measures Implementation Work Plan due to
NMED on July 31, 2009 will provide schedule for the submittal of an investigation work plan to assess
releases from the OAPIS (Solid Waste Management Unit No. 14).

4.4 Management of Off-Spec Wastewater

Off-spec events are not anticipated for the Bioreactor effluent. However, contingencies have been included
in the design as safeguards. If at anytime the Bioreactor effluent were deemed unsuitable for discharge to
EP-1, it could be diverted to the new Stormwater/Diversion Tanks as described in Section 4.2.5. The
diversion would be “all or nothing” rather than a partial diversion and partial flow to EP-1. The process
monitoring described in Section 6.2 will be used to identify when this diversion is needed.

ook ; e B
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When diversion occurs, the RO reject stream will be redirected to EP-2 (current practice) from the
Bioreactors to save storage capacity in the stormwater system. The available storage time in the stormwater
system will be further increased by reducing the flow rate out of the Tank-based Separator. Assuming the
new Stormwater/Diversion Tanks are empty when the diversion starts, the available storage time would be
1.5 days at a Bioreactor effluent flow of 200 gpm and 1 day at 300 gpm. If the liquid level in the Tank-based
Separator were 24 ft at the time diversion began, it could store 275,000 gallons of wastewater if the liquid
level were increased to 38 ft. This amount would allow the Bioreactor influent to be reduced by 100 gpm for
a petiod of 2 days. Reducing the Bioreactor influent flow rate would increase the amount of biodegradation
occurting in the Bioreactors and thereby improve the water quality of the Bioreactor effluent, bringing it back
on-spec and allowing operations to return to normal.

4.5 Secondary Containment and Leak Detection

Leak detection will be provided on the Tank-based Separator (T10) and the Bioreactors (T11 and T12) by
installing channels in the concrete foundation under-the tank or an alternative system suitable to OCD. A
compacted earthen berm (or an alternative system suitable to OCD) will be constructed around T10, T11,
and T12. The volume contained within the berm will equal the tank’s maximum volume plus a 30 percent
safety factor. The secondary containment provisions for these new tanks will meet the requirements
Condition 9 of the Refinery’s OCD Discharge Permit GW-032. If an NPDES permit is not obtained, the
secondary containment and leak detection systems for T10, T11, and T12 will also be designed for
compliance with 40 CFR 265 Subpart J.

4.6 Alternative Upgracde Approach

The design proposed herein is based on the new construction of permanent tanks and equipment purchased
by Western Refining. Western Refining may elect to pursue the installation of trailer- or skid-mounted
equipment on a rental or lease basis. This approach may be more cost-effective for Western Refining on a
short-term or mid-term basis. The rental/lease equipment would likely consist of different treatment
configuration than the one selected for the permanent tank/equipment design. This difference would arise
due to the limitations on the size and availability of rented/leased equipment. The leased/rented equipment
would selected to meet the same treatment objectives as a permanent system (protect biological treatment
from elevated oil concentrations, and treat the EP-1 influent to acceptable levels of benzene and visible free
oil). Western Refining will submit the alternative design approach to OCD for approval prior to
implementation.
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PROCESS DESIGN REPORT

5. PROJECT SCHEDULE

Brown and Caldwell’s construction management group developed an estimate of the project schedule
through construction (see Table 5-1). This Process Design Report represents the completion of the process
design; however, detailed engineering is still required to provide the necessary information for the equipment

vendors and construction contractor.

f Descripti

| Table 5-1. Estimate of Project Schedule;ﬁ'hfou

“|. Period”;

gh Construction |

"

Engineering and Procurement

Detailed Engineering

Months 1 through 6

Air Permit Application Submittal Month 3
Contractor Bidding Months 7 and 8
Air Permit Issuance Month 9
Contract Award & Notice to Proceed Month 9

Equipment Submittal Review

Months 10 and 11

Equipment Procurement

Months 12 and 13

Construction

Site Preparation Month 10
Wastewater Treatment Building Months 10 through 15
Tank Based Separator Months 10 through 22
Bioreactor Tanks Manths 10 through 20

Stormwater System

Months 16 through 18

Utility Installation

Months 12 through 16

Testing, Start-up, and Clean-up

Months 23 and 24

The project schedule assumes that Day 1 of Month 1 represents the date of written, final approval of the
Process Design Report by the New Mexico Oil Conservation Division (Environmental Bureau), the New
Mexico Environment Department (Hazardous Waste Bureau), and U.S. Environmental Protection Agency
Region 6. Engineering will not proceed beyond this Process Design Report until this approval is received.

A potential delay in the project schedule is the issuance of any air permits that may be required. The project
will not proceed beyond the Month 9 milestones above until the required air permits have been issued.

Lo . ot
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PROCESS DESIGN REPORT

6. SAMPLING AND ANALYSIS

6.1 Sample Locations

The WWTP upgrades will include wastewater sample stations at key locations for monitoring system
performance. These locations are indicated by notations on the process flow diagrams in Attachments A and
C and are listed below:

o Stormwéter/ Diversion Tank Effiuent

e NAPIS Effluent/Tank-Based Separator Influent

e Tank-Based Separator Effluent/Bioreactor Influent from Tank-Based Separator
o  Bioreactor Influent from Pilot Travel Center

® Bioreactor Influent from RO Reject

e Combined Bioreactor Influent

e Effluent from each Bioreactor

e Combined Effluent from Bioreactors/EP-1 Inlet

6.2 Sample Analysis for Process Monitoring

Western Refining intends to use five of the above sample locations for routine wastewater treatment process
monitoring. The anticipared parameters and frequencies are provided in Table 6-1.

I lxv.si:al Turbidity COD- | NHIN  Phenols | Sulfide | TSS
NAPIS Efﬂuent" B Hyday 4/;jay T ”~ 2/day ; 2/day 2/day - | 2/da/y ‘2/day -3hweek
Tank-Based Separator Effluent | 4/day | 4/day 4/day 2/day 2/day | 2/day - 2/day 2/day | 3/week
Pilot Travel Center 4/day | 4/day - - e - - - -
RO Reject 4/day | 4/day - - - - - - - -
Combined Bioreactor Effluent | 4/day | 12/day - 2/day 2/day | 2/day 2/day 2/day 2/day | 3fweek

This list of sample locations, parameters, and frequencies may be modified over time by Western’s Refining’s
process engineers as conditions dictate. Since these sample results are for process monitoring purposes and
not for regulatory reporting, the analyses will be performed on grab samples collected and analyzed by on-site
staff. Analytical methods will not necessarily be in accordance with 20.6.4.14 NMAC approved methods.
Generally, the spectrophotometric methods offered by Hach Company (or equal) will be used. The NAPIS
effluent and Bioreactor Effluent will also have on-line pH probes. In the latter case, the probes will be
located in the Bioreactor themselves. The pH readings indicated in Table 6-1 for these two locations will be a
manual check of the on-line probes.
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The process monitoring of the Combined Bioreactor Effluent will be used to identify periods when the
discharge to EP-1 is “off-spec” and requires manual diversion to the Stormwater/Diversion tanks. Visual
observation of floating oil/oil sheen will be one trigger. Elevated concentrations of chemical oxygen demand
(COD) or phenols will be surrogate indicators of the potential for elevated benzene concentrations. The
COD and phenols trigger levels will be developed based on operational history.

6.3 Sample Analysis for Regulatory Reporting

The EP-1 inlet (same as combined Bioreactor effluent) will be sampled and analyzed for regulatory reporting
purposes. The anticipated parameters and frequency are provided in Table 6-2.

Analytical
Method -
. . Visual
Free Qil Grab 12/day Observation
Benzene Grab 1/monthe | EPA 8021B
oH Grab Quarterly SM 1500_
H*B
Specific Conductance Grab Quarterly EPA 1201
EPA 601B;
WQCC Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag, U) Grab Quarterly EPA 7470
- forHg
Other Cations (Ca, Cu, Fe, Mg, Mn, K, Na, Zn) : Grab Quarterty | EPA6010B
Anions (F, Cl, NOs-N, POs-P, SO4) Grab Quarterly | EPA300.0
VocC Grab Quarterly | EPA 82608
SVOC (including phenol) Grab Quarterly | EPA 8260C
DRO (extended) Grab Quarterly | EPA 8015B
GRO Grab Quarterly | EPA 8015B

“The initial monitoring frequency will be once per week for the first 16 weeks of operation of the upgraded WWTP to demonstrate
compliance.

With the exception of visual oil and benzene, the sample parameters and frequency are consistent with the
regulatory reporting requirements for “Effluent from the new API Separator” and “Pond 1 Inlet (EP1-IN)”
in Condition 19 of the OCD Discharge Permit (GW-032). The Table 6-2 sample frequency adopts the more
frequent of the two (quatterly versus semi-annual). “Free oil” will be a visual determination made and
recorded by the WWTP operators. The analytical frequency for benzene will be once a week, which is
consistent with the current monitoring of the effluent from the benzene strippers.

Western Refining will seck approval from OCD to discontinue the regulatory repotting requirements for the
Pilot Travel Center (1.e., “Effluent from Pilot Gas Station to the Aerated Lagoon”) and the NAPIS Effluent
(i.e., “Effluent from the new API Separator) as required by Condition 19 of GW-032 since these sources will
no longer will be directly discharged to a surface impoundment. The listing in Table 6-2 is intended to
replace the EP-1 inlet |i.e,, “Pond 1 Inlet (EP1-IN)”] requirements under Condition 19.

S -
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ATTACHMENT A: PROCESS FLOW DIAGRAMS

Drawing No. and Title

Z84-34-008: API Separator Basin and Slop Oil Recovery Sump
284-34-030: Chemical Systems

784-34-031: NAPIS Effluent

Z84-34-032: Tank-Based Separator

Z84-34-033: Biological System

(Note: Drawing Z84-34-033 has been modified for Revision A of this report with text
changes to the equipment tag on T-11/T-12 and Notes 2 and 5).

)
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ATTACHMENT B: PRELIMINARY SITE PLAN

Drawing No. and Title

C1: Site Plan
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ATTACHMENT C: STORMWATER/DIVERSION TANK DRAWINGS

Drawing No. and Title
7788.03.01: Flow Diagram
7788.03.02: Tank Details
7788.03.03: Pump Building

7788.03.04: Details

(Note: Drawing 7788.03.01 has been modified to include a sampling port on the effluent line
from the Stormwater/Diversion Tanks)
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Experience has shown that effective oil/water/solids separation and wasteload equalization are essential
for the successful operation of refinery biological wastewater treatment systems. The performance of
these upstream operations critically affects the quality of the final effluent from activated sludge units,
especially when nitrification is a treatment objective. Upstream treatment also influences the final
effluent quality that can be obtained by rotating biological contractors (RBCs) and trickling filters, both
of which have short hydraulic retention times and tend to lose efficiency as free oil accumulates in the
biomass.

= ==

Conventionally, wastewater treatment systems in North American refineries have included API-type
gravity separators for the initial removal of free oil and solids from the influent wastewater, followed by
a secondary fire oil removal step such as dissolved air flotation (DAF), induced air flotation (IAF),
sand filtration, or a coalescing plate separator. Ponds were used in the past to provide surge control
and perhaps some equalization upstream of the biological treatment system. However, these types of
ponds have been all but eliminated in the United States as a result of regulatory changes over the last
five years. Many refineries have replaced their surge and equalization ponds with a flow-through tank
of either constant or variable volume placed in line with the oil/water treatment facilities.

ENV-95-161
Page 1




Brown and Caldwell has designed numerous improvements to refinery wastewater treatment systems
over the past twenty years. These projects have been driven by several factors, including improved
compliance with existing NPDES permits, new and more restrictive effluent limitations, and, more
recently, requirements to bring older treatment systems into compliance with various RCRA and Clean
Air Act (e.g., benzene NESHAPS and Subpart QQQ) provisions. Improved oil/water/solids separation
and equalization have typically been important considerations for our clients.

This paper presents design concepts and operating data for three such wastewater treatment upgradés
recently completed in the United States at refineries ranging in size from 45,000 bpd to approximately
70,000 bpd. In each case, the existing surge ponds and API separator were replaced with above-
ground tanks to accomplish gravity oil/water/solids separation and wastewater equalization in a single
process vessel. These tank-based separators have now been in service for over two years,
demonstrating the following advantages over conventional approaches to primary wastewater
treatment and equalization in refinery service: '

z The objectives of surge control, influent equalization, and primary oil/water/solids
separation have been achieved in a single tank. The need for a separate wastewater
equalization tank has been eliminated.

Z Oil/grease concentrations in tank-based separator effluents have surpassed the quality
that would typically be expected from an API separator. Two of the three facilities
discussed in this paper have even been able to eliminate downstream fine oil removal
units (IAFs or DAFs) from their treatment systems, leading to reduced chemical and
maintenance costs as well as eliminating the need to manage the emulsified oily sludges
produced by flotation processes.

2 The amount of operator attention required at the wastewater treatment unit has been
reduced. Unlike a conventional API separator, there is no need for frequent adjustment
of the oil skimmer level. Those facilities that have removed their IAFs and DAFs have
also eliminated the operating nuisances associated with adjustment and maintenance of
the froth skimmers.

N

The quality of the recovered oil has improved, reducing the processing required before
this material can be recycled to the refinery.

N¢

The above-ground separation tanks are in compliance with existing RCRA and Clean
Air Act regulations. Furthermore, they will be easier to upgrade than conventional

below-grade gravity separators if future RCRA requirements for wastewater treatment
tanks become more restrictive.

Overall, by changing the design concept for oil/water/solids separation facilities, the projects discussed
in this paper have demonstrated that refinery effluent quality can be improved at lower capital and
operating costs than would be expected in a conventional wastewater treatment train.
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DEVELOPMENT OF TANK-BASED SEPARATOR CONCEPT

The development of the tank-based separator concept began in the mid 1980’s when Brown and
Caldwell was conducting several refinery wastewater treatment plant upgrades across the United
States. At one facility in California, we replaced an in-ground stormwater surge basin with large
storage tanks. The hilly terrain, local weather patterns, and regulatory requirements to contain a 25-
year, 24-hour rainfall event necessitated approximately 18.5 million gallons of stormwater storage
capacity. A large pumping system was also designed .to send dry-weather process flows to the
wastewater treatment plant and excess storm flows to the storage tanks. Retained stormwater would
be sent to the API separator at a controlled rate when the storm event passed.

After the stormwater tanks were commissioned, Brown and Caldwell continued to provide consulting
services to this refinery on operational and regulatory compliance issues such as benzene NESHAPS.
When computing the total annual benzene content of various waste streams in 1990, we discovered
that slop oil quantities from the API separator were significantly lower than historical values for this
facility. Upon further review and inquiry, it was determined that the treatment plant operators were
routing the entire process wastewater flow (both dry weather and wet weather) through the
stormwater tanks. Free oil was separating and accumulating in the storage tanks, with the result that
the downstream API separator and DAF unit were receiving much lower oil loadings.

The operation of the stormwater surge tanks at this California facility was then considered in light of
other refinery wastewater treatment projects we were undertaking at the same time. Brown and
Caldwell began to propose to our clients the possibility of consolidating in a single process vessel the
function of primary and most probably secondary oil/water/solids separation with surge control and
equalization. Total Petroleum, Inc. agreed to try this significant change to refinery wastewater
treatment process design at two facilities then undergoing major upgrades. While we were confident
that the tank-based separator systern could produce an acceptable biotreatment feed without an IAF or
DAF, space was also provided at each of these plants for a future fine oil removal system if necessary.
The actual performance of these tank-based separators has been excellent, eliminating any further
consideration of secondary oil removal units and persuading other refinery clients that these systems
offer significant improvements over conventional wastewater treatment approaches.

Design and operational details for tank-based separators differ according to the needs and preferences
of individual refineries. Nevertheless, general separator design concepts have beome established over
the last several years and are illustrated in Figure 1. The separator consists of an above-ground circular
steel tank equipped with a double mechanical seal floating roof, oil skimmer attached-to the floating
roof, and a flexible hose for draining recovered oil. A sump is provided in the tank floor for periodic
sludge removal. Quiescent conditions in the tank enable free oil to separate and form a floating layer
while solids settle to the bottom as sludge. The separator may be operated as either a fixed or variable
volume tank, depending on whether flow equalization ahead of the biological treatment system is a
process objective.
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Design considerations include the following:

Z

N¢

N¢

Hydraulic residence time. The working volume of the tank should provide a minimum
hydraulic residence time of 8-12 hours for optimum oil removal. The actual residence
time in tanks designed by Brown and Caldwell has been on the order of 10-30 hours to
allow for simultaneous oil/water separation and concentration equalization.

Surface overflow rate. Surface overflow rates for the tank-based separators designed

by Brown and Caldwell have been in the range of 0.1-0.5 gpnv/ft’, based on horizontal
surface area. A design maximum overflow rate has not been established for tank-based
separators of the type discussed in this paper. The overflow rates for the units installed
to date are approximately an order of magnitude below comparable values for
conventional API separators.

Depth of floating oil layer. The floating oil layer should be maintained well below the
skimmer inlet to minimize water carryover into the recovered oil system. A minimum
oil depth of two feet has been recommended on tanks designed by Brown and
Caldwell. '

Acid addition. Gravity separation of oil and water is optimum at slightly acidic
conditions (approximately pH 6.0-6.5). Acid destabilizes oily emulsions, resulting in a
more easily separable free oil. As refinery process wastewater is usually alkaline,
provision should be made for sulfuric acid addition to the separator influent. It may
also be necessary to add caustic to raise the separator effluent back to about pH 7 prior
to biological treatment. Spent caustic may be suitable at some refineries for this
neutralization step.

We generally recommend acid addition in proportion to wastewater flow rate, a
strategy which requires that the akalinity of the waste stream be reasonably constant.
The alternative, an on-line pH monitoring and control system, does not function well in
this application because the free oil in refinery process wastewater tends to foul
commercially-available pH probes.

Safety. In day to day operation, the tank-based separators raise no safety concerns
which are unusual in a refinery environment. Nevertheless, wastewater treatment plant
operators must be aware of the potential for accumulation of explosive vapors under
the floating roof covers and plan oil skimming and maintenance activities accordingly.

These types of oil/water separation tanks must comply with the design requirements of the New
Source Performance Standards (NSPS) for refinery wastewater treatment systems promulgated at 40
CFR 60.690-699. In locations subject to extreme cold weather, fixed external roofs are recommended
with an internal floating roof (as shown in Figure 1). Manways must be provided in the fixed and
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floating roofs and along the side walls for maintenance access. Depending on climate, the designer
should also consider insulating the tank to conserve process heat ahead of the biological treatment unit.

REFINERY CASE HISTORIES

Refinery A

Refinery A is a 45,000 bpd facility located in the Midwest. Two above-ground oil/water separation
tanks were installed to replace an existing API separator and IAF as part of a general wastewater
treatment plant upgrade completed in September 1994. The tanks provide flow and concentration
equalization while removing free oil and solids ahead of two new bioreactors.

Each tank was designed with a working volume of approximately 750,000 gallons, equivalent to a
hydraulic retention time of 19 hours at the design flow rate. The design maximum surface overflow
rate of each tank is 0.16 gpm/ft’. The tanks are insulated and equipped with internal floating roofs to

~ comply with Subpart QQQ requirements.

The system operates with only one tank normally in service. The on-line tank is maintained at a high
level, with treated wastewater flowing by gravity to the downstream bioreactors. The other tank,
which is normally maintained at a low level, serves as a standby to collect excess stormwater and
process upsets. Wastewater collected in the standby tank is transferred back to the on-line tank at a
controlled rate via a pump. The dual tank arrangement also allows the refinery to continue wastewater
processing when one tank is taken out of service for maintenance or sludge removal.

Oil is pumped to the slop oil system weekly on a batch basis. The free oil layer in the on-line separator
tank is skimmed to a cut-off point of about 10 percent water. No analytical data is available on the
quality of the recovered oil. Refinery A is very satisfied with the mechanical operation of the skimmer
system.

The design sludge accumulation rate for the on-line tank was 2 feet per year. Actual sludge
accumulation of approximately 3 feet was recorded during the first year of operation, and sludge has
been removed once. Sludge removal was accomplished by first taking the tank out of service and
draining the free oil and water layers. The bottom sludge layer was then removed to the extent
possible using a pump connected to the sludge sump on the tank floor. Once the liquid level in the tank
dropped below the access manways, maintenance workers were able to move the residual sludge to the

~ floor sump using hoses.

Table 1 presents design targets and operating data for the tank-based separators at Refinery A. Data
for the former API separator and IAF are provided for comparison. The results show that the new
separator tanks have produced an effluent which is equivalent to or slightly better than the discharge
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from the former treatment units. Concentrations of oil/grease and total suspended solids (TSS) are
acceptable for the downstream bioreactors, which consist of two parallel aeration tanks operated
without biosolids recycle. In addition, removal of the IAF unit from the wastewater treatment train has
eliminated management of IAF float as an operating concern. ‘

As originally designed and operated, the wastewater treatment upgrade at Refinery A included sulfuric
acid addition to the separator tank influent. Acid was added proportionally to the wastewater flow rate
to achieve approximately pH 6 in the on-line tank. Spent caustic was used to neutralize the separator
tank effluent prior to the bioreactors. Acid addition was discontinued after about four months because
of odor problems at the bioreactor tanks. The odors were traced to the spent caustic in the
wastewater. There has been no noticeable deterioration of separator tank effluent quality since acid
addition ceased. Nevertheless, Refinery A plans to resume adding sulfuric acid to the separator tank
influent once in-plant process modifications are completed to reduce sulfide and mercaptan levels in the
spent caustic stream fed to the bioreactors.

Refinéry B

Refinery B has a rated crude capacity of 45,000 bpd and is located in the West. Two above-ground
oil/water separation tanks have been in service since March 1993 to treat process wastewater upstream
of an existing IAF unit. RBCs provide biological treatment downstream of the IAF. The tanks were
initially installed as part of a project to bring the refinery into compliance with NSPS and benzene
NESHAPS requirements and have since replaced the existing API separator.

The separator tanks at Refinery B each have a working capacity of approximately 1.05 million gallons.
The system is designed to operate with one tank in service and one on standby to manage excess flow
and process upsets. The on-line tank provides a hydraulic retention time of 11.5 hours at the design
flow rate of 1,500 gpm. The design surface overflow rate is 0.38 gpm/ft’at the design maximum flow.
Actual wastewater flow rates have averaged about half the design flow.

The tanks are equipped with external floating roofs, with the oil skimmers attached to the roofs. Roof
seals have not been replaced since start-up. Side-mounted mixers have been provided near the bottom
of the tanks. The tanks are not insulated, and there is no capability to add sulfuric acid to the influent
wastewater, which is typically in the range of pH 7.5-8.0. On the basis of operating experience,
Refinery B has determined that addition of a chemical demulsifier to the separator influent significantly
improves oil/grease removal.

For the February-September 1995 operating period, the average effluent oil/grease concentration for
the on-line separator tank was 79 mg/L; the median oil/grease concentration was 50 mg/L. The
average flow was 793 gpm.
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Recovered oil is removed from the on-line separator tank weekly. Refinery B operates the oil skimmer
to maintain a minimum free oil thickness of three feet in the tank. No BS&W measurements are
available for the recovered oil. However, refinery staff report that oil collected from the separator
tanks contains much less water than recovered oil from the former API separator. As a result,
operating problems in the slop oil system have decreased since start-up of the separator tanks.

Liquid sludge accumulation in the on-line tank is estimated at 8 feet per year. Refinery B reports no
unusual problems in removing bottom sludge, which separates as a pumpable liquid with high water
content. Sludge removal has been accomplished by taking the on-line tank out of service, draining the
free oil and free water layers, suspending the sludge layer with the mechanical mixer, and pumping the
sludge from the tank through a floor drain. The only sludge removal event completed to date at
Refinery B took one separator tank out of wastewater service for approximately 6 weeks.

Refinery C

Refinery C is a 68,000 bpd facility located in the Southwest. Two above-ground oil/water separation
tanks were installed to replace and existing API separator and IAF during a wastewater treatment plant
upgrade completed in August 1994. The tanks remove free oil and solids while equalizing process
wastewater ahead of two new bioreactors operated without biosolids recycle. Stormwater and process
wastewater are segregated at this refinery,

The separator tanks at Refinery C are each designed with a maximum working capacity of 720,000
gallons. Both tanks are on-line and operated in parallel, an arrangement which is possible because the
separators do not have to accommodate stormwater surges. The hydraulic retention time for both
tanks at the design flow rate is 29 hours. The design maximum surface overflow rate is 0.13 gpm/ft.
Average process wastewater flow rates are slightly less than half the design maximum.

The tanks are equipped with external floating roofs, with oil skimmers attached to the roofs. Oil is
drained by gravity on a daily basis to the recovered oil system. The quality of the recovered oil is very
good, typically less than 0.1% BS&W. Since the separator tanks have come on line, Refinery B has
been able to return this recovered oil directly to the crude unit, bypassing slop oil treatment. According
to plant staff, this was not possible with the recovered oil skimmings from the former API separator.

For the period August 1994-August 1995, the average effluent oil/grease concentration for the
separator tanks at Refinery C was 42 mg/L. The average flow rate was 358 gpm.

Refinery C continuously injects spent sulfuric acid from boiler feedwater treatment into the separator
tank influent. Caustic is also added as necessary to maintain the separators within the operating target
of pH 6.5-7.5. Additional caustic is added to the separator tank effluent as needed to adjust process
wastewater pH prior to the bioreactors.
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Sludge accumulation in each tank is estimated at about 5 feet per year. To date, sludge has not been

-removed from either tank Based on sampling and visual observations, the bottom sludge appears to

bean easily pumpable liquid. Initial plans at Refinery C call for the separator tanks to remain on line
during the first sludge removal event, which is scheduled for 1996.

SUMMARY AND CONCLUSIONS

Design and operating data for the three case histories presented in this paper are summarized in Table
2. These results, along with the supporting information discussed above, clearly show that above-
ground oil/water separation tanks are a viable and proven alternative to conventional API separators
for refinery wastewater service. By achieving the objectives of surge control, influent equalization, and
oil/water/solids separation in a single process vessel, this design concept offers refiners the opportunity
to meet their wastewater treatment objectives at lower capital and operating cost than would be
expected from conventional process designs.
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Table 1.

Performance of Oil/Water Separation Facilities at Refinery A

Former Treatment System®
API Separator
IAF

New Separator Tanks
Design
Actual®

521
421

645
420

300
80

45
70

350
110

96
83

* January 1991 - March 1992

® September 1994 - August 1995

Summary of Design Criteria and Performance Data for Above-Ground Oil/Water
Separation Tanks

Table 2.

A 0.16" 19° 70
B 0.38" 11.5* 50°
C 0.13° To29° 42

* Calculated with one tank on line at design flow rate
® Calculated with two tanks on line at design flow rate

¢ Median value
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1.0 Introduction

This report describes the findings of a wastewater treatability study conducted at the
Gallup Refinery of Western Refining using a small-scale membrane bioreactor (MBR)
system leased from GE Water and Process Technologies.I

Figure 1 presents a schematic of the system, and Figures 2 and 3 present photographs of
some key components.

Permeate
t |
Aerobic Tank Anaerobic Tank
/

h
O Feed

Stirrer

i
an
i\l ;
[ERI

Membranes <_|'

Recycle of Activated Sludge

Figure 1: Schematic of Small-scale Membrane Bioreactor Systerﬁ




Figure 3: Photograph of the Aerobic Tank with Submerged Membrane Filters (lower left
& of picture)




2.0 Operational Procedures
Wastewater from the refinery was collected from the existing aeration lagoon system at
the influent pipes. This wastewater was a mixture of the industrial wastewater generated
within the refinery, as well as sanitary effluent received from the Pilot Travel Center.
Periodic samples of this feed were taken. The feed was collected in three large tanks, and
measured amounts of phosphates and other balancing chemicals were added. This feed
was then pumped into an anaerobic tank in which it was continually stirred. From the
anaerobic tank, the wastewater entered an aerobic tank which had a continuous supply of
air pumped into it. We also twice added approximately 5 gallons of sludge from the City
of Gallup’s wastewater treatment plant to this tank. The wastewater then was filtered
through a set of membrane filters that were hanging in the aerobic tank, and permeate
was collected for further testing. These membranes had the capability to send a back-
pulse of air that kept them free of clogging.

3.0 Data and Measurements

Various operational parameters were measured during the study. Among these were
pressures and flow rates before and after the back-pulse, pH and temperatures in the
various tanks, Dissolved Oxygen levels in the anaerobic and aerobic tanks, and the
Dissolved Oxygen Uptake Rate in the aerobic tank. Table 1 presents the maximum and
minimum values for some of these parameters.

Feed and permeate samples were collected and sent to an environmental laboratory for
testing, and at various times aerobic tank liquids were also sampled. Table 2 presents
some of these analytical data. All of the analytical data collected will be included in our
2008 Annual Groundwater Report which has a section on all water quality monitoring
activities conducted at the Gallup Refinery of Western Refining.

Table 1: Representative Set of Operational and Other Parameters Measured During the
Study

Feed Permeate | Dissolved Dissolved | Dissolved | Temperature
pH pH Oxygen Oxygen Oxygen Anaerobic
Uptake Anaerobic | Aerobic tank
Rate Tank tank
(mg/L.hour) | (mg/L) (mg/L) (°O)
Maximum | 8.52 8.55 69 10.6 12.63 29.8
Minimum | 5.73 6.5 30 0.19 0.76 5




Table 2: Representative Set of Sampling Data (all units in mg/L unless noted otherwise)

Type of | Oil Total Ammonia | Total Turbidity | Chemical | Biochemical
sample and Phenolics Dissolved | (NTU) Oxygen | Oxygen
Grease Solids Demand | Demand
Feed 690 17000 600 13200 2300 3440 1288
Permeate | 1.2 290 480 3800 Non- 1720 765
detect

Oil and Grease and Phenolics were dfamatically reduced as is clear in Table 2. However,

Ammonia levels did not drop considerably. Figure 4 depicts a graph comparing

Ammonia levels in the Feed and the Permeate. Figure 5 depicts reductions in Chemical
Oxygen Demand; and Figure 6 depicts reductions in Biochemical Oxygen Demand.
These measures of water quality were markedly improved.
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Figure 4: Graph of Ammonia Levels in the Feed and Permeate
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4.0 Conclusions

The results of the MBR study did not favor proceeding forward with a larger scale
system. What became readily apparent through the course of the study was that the
refinery wastewater would need to undergo second-stage oil-water separation for the
bioreactor to be effective. Currently the refinery wastewater only undergoes primary
gravity-based oil-water separation in an API Separator.

There was a fear of the membrane filtration system being clogged by the oil in the
refinery wastewater. This fear was expressed by GE representatives when we suggested
spiking the feed with oil. We also had at various times the bacteria in the anaerobic and
aerobic tanks suffer a loss of productivity — this was from a die-off caused by system
malfunctions, suchi as clogged switches, failed pumps, ruptured tubing, all of which could
be traced to the levels of oil and grease and other solids in the wastewater that the MBR
system was not optimized to treat..

We realized that the MBR system would probably be most effective in a non-refinery
setting. To make it effective for our applications, we would need more oil-water
separation, better screening and pre-filtration to protect the membranes.

We also found from a survey of the refining industry that MBRs are not in use at
refineries to treat wastewater, but are in some use at refineries for treating process water.
A recent survey of new technologies for refinery wastewater by a Task Force made up of
Purdue University’s Calumet Water Institute and Argonne National Laboratory” reached
these conclusions regarding MBRs in a refinery setting -

“The effectiveness, small footprint, and high effluent quality of MBR technologies are
counterbalanced by higher costs, higher energy use, waste generation, and still
unresolved fouling issues that may provide inconsistent performance and reliability.
Although their use in treating refinery wastewater is currently limited, significant interest
in MBR technologies is growing in the refinery sector because they promise to achieve
advanced effluent quality for ammonia, TSS, and many other effluent parameters. This
interest reflects the significant growth and increasing efficiency of MBRs worldwide.
More testing of these technologies will be needed to understand and optimize their
performance under specific loading rates, their energy lifecycle inputs, their overall cost-
effectiveness in real application scenarios, and the generation of secondary waste. Just as
importantly, more testing will be needed to understand their ability to provide integrated
treatment by removing other refinery pollutants and heavy metals at the required levels.”

! http://www.gewater.conindex.jsp
2 http://www.calumet.purdue.edu/pwi/emergtech/Phase%201%20Final%20Report 10202008.pdf




ATTACHMENT F: AGGRESSIVE BIOLOGICAL TREATMENT CALCULATIONS

BROWN ans DALDWELL
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Use of contents on this sheet is subject to the limitations specified at the end of this document.
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Residence Times for Bioreactors

Residence Time for Bioreactors

Tank Dimensions
Number, n n:=2
Diameter, d d.= 75 ft
Liquid Height, h;, | hjg = 21t

Surface Area, sa d 2

sa = 4418 >

Liquid Volume per tank, vol,, . voljq tank := S@-hjiq

vOljig tank = 694006 gal

Total Liquid Volume, vol VOljjg = VOljig tank N
V0||iq = 138801 3ga|
Flow Conditions

Average Flow, Total, Qavg Qavg = 413-gpm

Peak Flow, Total, Upeak Opeak = 644-gpm

Gavg

Qavg.tank =

Average Flow, per tank, g, 50«
n

Qavg.tank = 206.5gpm

Gpeak

Peak Flow, per tank, Apeak.tank Qpeak.tank =

n

Qpeak.tank = 322gpm

Client: Western Refining Date Started: 02/18/09
Client Number: 135741 Last Modified: 02/23/09
Task Number: 021.300 Calc. By: JA

Checked: KV

Residence Time.xmcd

Page: 1 of 2




Residence Times for Bioreactors

Residence Time

Hydraulic Residence Time, A Fi VOliq ank
ydraulic Residence Time, Average Flow, t, .ot ayg = ————

Qavg.tank

travg = 2.3day

Hydraulic Residence Time, Peak Flow, t, ..t peqc =

Qpeak.tank

tr peak = 1.5day

VOIqu.tank

At average and pezik flow conditions the residence time in the Bioreactors meets the aggressive biological

treatment requiremeant of <5 days.

Client: Western Refining Date Started: 02/18/09
Client Number: 135741 Last Modified: 02/23/09
Task Number: 021.300 Calc. By: JA

Checked: KV

Residence Time.xmcd

Page: 2 of 2




Aeration Power Level of Bioreactors

Aeration Power Leavel of Bioreactors

A blower manufacturer;s selection curve (attached) shows 106 bhp required when the airflow is 1350 scfm,
design airflow of blower is 1300 scfm per tank. Therefore the actual operating power per tank will be:

Number of tanks, n

Diameter, d

Surface Area, sa

Liquid Depth, hy,

Liquid Volume, volqu

Power Level per tank, P,

1:,(3

Poperating = {1 300';;

Poperating = 102.1bhp

sa = 4418 ft°

h"q = 21t

Voljig := sa-hyq

voljig = 694006 gal

Pt — Poperating
VO||iq
bh
P =147 6p
10 gal

|

106  bhp
1350 3
‘min

The aeration power level of 147 hp per million gallons meets the aggressive biological treatment requirement of
greater than 6 hp per million gallons.

Client: Western Refining
Client Number: 135741
Task Number: 021.300

Date Started: 02/18/09
Last Modified: 02/23/09
Calc. By: JA
Checked: KV

PowerLevel.xmcd

Page: 1 of 1




OMEGA/OMEGA PLUS ROTARY BLOWERS 02/15/09

- PACKAGE RECOMMENDATIONS - PAGE 1
Project: Gallup Bioreactor Distributor: BC
INPUT DATA:
Operating mode: Gauge pressure Flow medium : dry air
Kind of package: Standard Package Specific heat constant «: 1.40
Inlet temperature : 95 °F Specific weight at standard conditions : 0.077 b/ ft?
Inlet pressure : 11.3 psi Pressure difference : 10.2 psig

Discharge pressure : 21.5 psi

ATTENTION:Is the place of installation above of 3300 ft. Please ensure that the motor is sufficiently cooled!

Technical data: NOTE: ACCESSORIES SHOWN ARE INTENDED FOR AIR USE ONLY.

Package: FB 790P Blower speed: 2600  rpm

Motor power: 1250 hp Connection DN: 10"

Operating voltage: 460V/60Hz % of maximum speed: 76

Accessories: yes no yes no

Relief valve: 2x 2 1/2" [0 [ Maintenance indicator mounted in s. enclosure: [] []

Unloaded start up valve: 60/S [0 [7J Inletsilencer-suction out of room: O [

Check plate: 10" [J [O !'nletsilencer-suction out of pipe: O O

Temperature gauge: 0 O sound enclosure-suction out of room: O Od

Temperature gauge with switch point: [0 [O Sound enclosure-suction out of pipe: O O

Pressure gauge: [0 [ Spool piece for relief vaive: O O
Spool piece for RV and unloaded start up valve: [] []

Performance data: max. load design point

Pressure difference AP: 12.0 psig 10.2 psig

Inlet flow Q1: 1829 icfm 1857 icfm

Q1 Standard* : ' 1350 scfm

Standard conditions 14.7 psia, 58°F and 36% RH

Discharge temp.*: 298 °F 264 °F

Motor shaft power

with belt losses + dirty filter*: 132.9 hp 114.9 hp

Blower shaft power*: 106.0 bhp _

Sound pressure level™ : without 96 dB(A) with enclosure 78 dB(A)

* Performance data to DIN ISO 1217, part 1, annex C
The pressure difference at max. load corresponds to relief valve setting!
** Measured to PN 8 NTC 2.3, 1 meter distance, free field measurement with sound isolated pipework.
Minimum input power required includes additional dirty filter losses of approx. 40 mbar.
Motor shaft power includes belt losses!
Attention OMEGA 23, 43 and 63 model blowers can be run over 12 psig, but requires factory APPROVAL, a limited
warranty may apply.

V 7.0 AD VERSION 03/20/02




Chavez, Carl J, EMNRD

From: Monzeglio, Hope, NMENV

Sent: Friday, June 19, 2009 9:30 AM

To: Chavez, Cari J, EMNRD

Cc: Cobrain, Dave, NMENV

Subject: Gallup

Attachments: GRCC-09-002 NOD WWT upgrade 4_09.pdf
Carl

Brad mentioned you are still covering the refinery stuff. (?) Just a heads up, | have started to review Gallup's Process
Design Report for Wastewater Treatment Plan Upgrade, dated May 26, 2009. This is the revised report that addressed
our comments in the April 15, 2009 Notice of Disapproval letter (see attached). When | have my comments completed, |
will email them to you for review to make sure OCD is in agreement and see if you have anything to add. | am trying to
keep this process of the new WWTS moving. Let me know if you have questions.

Thanks
Hope

Hope Monzeglio

Environmental Specialist

New Mexico Environment Department

Hazardous Waste Bureau

2905 Rodeo Park Drive East, BLDG 1

Santa Fe NM 87505

Phone: (505) 476-6045; Main No.: (505)-476-6000
Fax: (505)-476-6060

hope.monzeglio @state.nm.us

Websites:
New Mexico Environment Department
Hazardous Waste Bureau




NEW MEXICO
ENVIRONMENT DEPARTMENT -

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

BILL RICHARDSON . T . - RON CURRY
Governaor Santa Fe, New Mexico 8§7505-6303 : Secretary
DIANE DENISH Phone (505) 476-6000 Fax (505) 476-6030 JON GOLDSTEIN
Lieutenant Governor WWW. eV, State. HHL US ' " Deputy Secretary

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

April 15,2009

Mr. Ed Riege

Environmental Superintendent

Western Refining, Southwest Inc., Gallup Refinery
Route 3, Box 7

Gallup, New Mexico §7301

"RE: NOTICE OF DISAPPROVAL :
PROCESS DESIGN REPORT FOR WASTEWATER TREATMENT

PLANT UPGRADE
WESTERN REFINING COMPANY, SOUTHWEST, INC., GALLUP REFINERY

EPA ID # NMID000333211
HWB-GRCC-09-002

Dear Mr. Riege:

The New Mexico Environment Department (NMED) and the New Mexico Energy Minerals, and
Natural Resource Department, Oil Conservation Division (OCD) have completed their review of
the Process Design Report For Wastewater Treatment Plan Upgrade (Report), dated February
26, 2009, submitted orn behalf of Western Refining Company, Southwest Inc., Gallup Refinery

- (the Permittee). The Permittee must provide additional information before NMED and OCD can . -
complete their technical review and hereby issues this Notice of Disapproval (NOD) and -
provides comments below. Comuments 5 through 10 are not directly related to the system design




Ed Riege
Gallup Refinery
April 15, 2009
Page 2

but are part of the weastewater treatment plan upgrade. The Permittee may choose to address
these comments in an appendix of the revised Report.

Comment 1

In Section 3.3 (Biological Treatment), the Permittee states “[t]he biological treatment technology
selected for [Wastewater Treatment Plant] WWTP upgrade project was a Bioreactor without
sludge (biomass) recycle. This technology is akin to an aerated lagoon, but in an above-ground
steel tank.”

The Permittee currently does not have a National Pollutant Discharge Elimination System
(NPDES) Permit. Therefore, the wastewater treatment system (WWTS) upgrade is subject to the
Resource Conservation Recovery Act (RCRA) and the New Mexico Hazardous Waste Act
(HWA). The bioreactors, tank-based separator, and any future tanks must comply with
20.4.1.500, incorporating 40 CFR 264 Subpart J. The Permittee must revise the Report to show
that the tanks comply with the Subpart J design requirements. The Permittee must revise the text
and attachments as necessary.

Comment 2

In Section 3.3 (Biological Treatment), page 3-3, the Permittee states “[t]he shutdown of Benzene
Stripper No. 3 will increase the benzene loading in the NAPIS effluent above current levels. In
the detailed engineering phase, Brown and Caldwell will evaluate the impact of this change on
the design conditions and evaluate whether or not MBBR media addition to the Bioreactors will
be required as a result.”

The Permittee must revise the Report to include all changes to the WWTS to account for the
increased benzene load resulting from the removal of Benzene Stripper 3.

Comment 3

In Section 4.5 (Secondary Containment and Leak Detection), page 4-5, the Permittee states “[t]The
proposed design does not include leak detection or containment berms for the Bioreactors (T'11
and T12)....However, the Bioreactors will be situated such that a potential leak would flow into
EP-1, which is the destination of the Bioreactor effluent.”

If the system has a leak, the discharge may not be completely treated and therefore may
potentially be characteristic for benzene and/or be a F037/F038 listed waste, which would then
enter EP-1. Hazardous waste must not be discharged to EP-1 since it is not permitted by NMED
to received hazardous waste and requirements in the OCD Discharge Plan. Because the
Permittee does not have a NPDES Permit for the wastewater treatment system, the tank systems
within the WWTS are subject to the requirements of 20.4.1.500 NMAC, incorporating 40 CFR
264 Subpart J. The Permittee must revise this Report to reflect compliance with the
requirements of 40 CFR 264 Subpart J and revise the attachments as applicable. The Permittee




Ed Riege
Gallup Refinery
April 15, 2009
Page 3

must also revise the Report to comply with Condition 9 (Above Ground Tanks) of the OCD
Discharge Permit (GW-32), dated August 23, 2007. The WWTS cannot be retrofitted and does
not qualify for the exemption (tanks that contain fresh water or fluids that are gases at
atmospheric temperature and pressure are exempt) under Condition 9 of the OCD Permit.

Comment 4 :
The Permittee must revise the Report to include the following modifications:

a. The WWTS must contain influent and effluent sampling ports to accommodate
sampling at the new API separator, the tank based separator, and the bioreactors.

b. The WWTS must include air vents for the Tank Based Separator and the Bloreactms
These locations must be constructed to allow for emissions sampling. -

D N

The text and attachments must be revised as necessary to address items a an«’

Comment 5

In Section 2.2 (Refinery Wastewaters), page 2-1, the Permittee states “[t]h
generated at the Refinery and the seven adjacent homes owned by tt
discharges to septic systems and not the WWTP. However, the WWTP upg
option for these sanitary sources to be redirected to the WWTP at a fi

Refining’s discretion.”

If and when the sanitary sources are redirected to the WWTS, the Permittee must notify the OCD.
and the Gallup Field Office (http://www.nmenv.state.nm.us/NMED/field_op.html) prior to
implementing this change over and comply with all requirements. No revision is necessary.

Comment 6 : o
In Section 3.3 (Biological Treatment), page 3-3, the Permittee states “[bJiomass will exit the
Bioreactors by being carried out in the Bioreactor effluent. The biomass will settle out in the
downstream evaporation ponds, primarily [Evaporation Pond] EP-1. Over time, the settled -
biomass may accumulate in EP-1 to the extent that dredging will be required.”

The- Permitte¢ has allowed upsets with the current wastewater treatment system resulting in
hazardous waste being discharged to EP-1. Therefore the following requirements apply and the
Permittee must revise the Report to address these requirements. :

a. ~Within 30 days of demonstration that the new wastewater treatment system- is - :
achieving cleanup criteria, the Permittee must dredge EP-1. The dredged material .
must be properly characterized and managed.for proper disposal. All dredging-and -
waste disposal activities must be approved by both NMED and OCD prior to

mlnw Cum v i




Ed Riege
Gallup Refinery
April 15, 2009
Page 4

implementation. The Report must be revised to describe the dredging process,
alternatively, the Permittee may submit a separate work plan to NMED and OCD for
approval that addresses the dredging activities.

b. After the initial dredging of EP-1, the Permittee must dredge the biomass from EP-1
anytime the biomass accumulation is greater than one foot. The dredged biomass
must be properly characterized as nonhazardous if considered for placement in the
OCD landfarm to assist the remediation of contamination soils, pending OCD
approval. NMED must be included on all correspondence.

Comment 7

In Section 4.2.1 (Stormwater/Diversion tanks), page 4-1, the Permittee states “[ijn the new
system, stormwater will flow by gravity to two Stormwater/Diversion Tanks. These tanks are
existing with a numerical designation of Z84-T27 and T-28....Stormwater that collects in the
tanks will be pumped at a rate of 50 to 200 gpm to the process sewer that feeds to the NAPIS.”

Since the stormwater and process wastewater at the refinery comingle, any sludge removed from
the bottom of the Stormwater/Diversion tanks must be managed as hazardous waste.

Comment 8 B

In Section 4.2.1 (Stormwater/Diversion tanks), page 4 1, the Permittee states “[c]leanouts will be
installed on the conveyance pipelines to and from the Stormwater/Diversion Tanks. Cleaning
events will be scheduled on a regular, recurring basis.”

Any sludge removed during the cleanouts of the pipelines must be managed as hazardous waste.
The Permittee must revise the Report to address the management of this sludge.

Comment 9

In Section 4.2.5 (Bioreactors), page 4-3 and 4-4 the Permittee states “[t]here will be provisions
for diverting the Bioreactor effluent away from EP-1 in the event that the treated water quality is
not acceptable. A diversion line will be connected to the combined Bioreactor effluent, with its
valve normally closed. To divert, this valve would be opened and the valve to EP-1 closed” and
the Permittee later states in Section 4.4 (Management of Off-Spec Wastewater), page 4-5, that
“[i]f at anytime the Bioreactor effluent were deemed unsuitable for discharge to EP-1, it could be
diverted to the new Stormwater/Diversion Tanks as described in Section 4.2.5.”

The Permittee must provide a sampling plan that explains how the Permittee will characterize the -
effluent from the bioreactors entering EP-1. The sampling plan must identify the location of
samples that will be collected and address sampling frequency, water quality parameters, and test
methods. The effluent must comply with the Water Quality Control Commission standards
found in 20.6.2.3103.
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Gallup Refinery
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- Comment 10 o
-In Section 4.3 (OAPIS) page 4-5; the Penmttee states “the [Old API Separator] OAPIS W111 no-- - -

-longer be requlred and can be decomrmissioned.”

The OAPIS is Solid Waste Management Unit (SWMU) No. 14. This SWMU is subject to
corrective action under the Refinery’s RCRA Permit. In the response letter, the Permittee must
provide a schedule for the submittal of an investigation work plan to assess releases from the

OAPIS.

The Permittee must address all comments contained in this NOD. The revised Report must be
submitted with a response letter that details where all revisions have been made, cross--
referencing- NMED’s numbered comments. In addition, an electronic version of the revised:
Report must be submitted that identifies where all changes made in red-line strikeout format.
The Permittee must submit the revised Report to NMED, OCD, and EPA on or before May 30,

2009.

If you have questions regarding this letter please contact Hope Monzeglio of my staff at 505-476-
6045.

'

- Sincerely, -

Jofnes P. Bearzi
Chief
Hazardous Waste Bureau

cc: J. Kieling, NMED HWB

D. Cobrain NMED HWB

H. Monzeglio, NMED HWB

B. Jones, OCD

C. Chavez, OCD

G. Rajen, Gallup

. J. Dougherty, EPA Region 6
- File: - Reading File and GRCC 2009 File.
HWB-GRCC-09-002 :
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Certified Mail 7008 2810 0000 4726 0539
January 26, 2009

Mr. Carl Chavez

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Re: OCD Discharge Permit GW-032, Permit Condition 24.A. and 24 B.
Dear Mr. Chavez:

This letter is to update you regarding OCD Permit Condition 24.A. and 24.B. Gallup is
proceeding with the new Pilot Travel Center lift station/underground line design you
approved in the fourth quarter of 2008. As you requested, final design drawings are
included in this package. The two new four inch underground sewer lines were installed
and pressure tested in December 2008 to demonstrate mechanical integrity. Future testing
will follow Permit Condition 12.A. test procedure and timeline for underground
wastewater lines.

The existing line is still in use but a few piping modifications will be completed by
March 1 allowing the wastewater to be transferred over to one of the new lines should a
problem arise with the existing line. This will assure that after March 1, 2009 there will
be no bypass to the evaporation pond.

The Pilot Lift Station is progressing but there is a delay on the equipment arrival. The
Lakeside Strainers will arrive on-site the middle of April 2009, and will be the
completing step in the commissioning process. Three to four weeks before the screens
arrive on-site the lift station will begin construction. The lift station holding tank will be
buried and a foundation will be constructed around the new sump. The next phase will
include installation of the electrical and plumbing components. This process will be
completed during the construction and completion of the enclosing structure. The final
phase will include the installation of the process screens and processing the waste water
received from the Pilot Travel Center. Western Refining is therefore requesting an
extension from March 1, 2009 to June 13, 2009 to complete the entire project primarily
due to equipment delivery delays.

1-40 Exit 39, Jamestown, New Mexico 87347 » 505 722-3833 » www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301




Your review and approval of this request are appreciated. Please contact me at (505) 722-
0217 if you have any comments or questions regarding this submittal.

Sincerely,/
Ed Riege
Environmental Manager

C: Ms. Hope Monzeglio
Mark Turn
Don Riley
Shane White
Gaurav Rajen
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Chavez, Carl J, EMNRD

From: Jones, Brad A., EMNRD

Sent: Wednesday, June 17, 2009 10:02 AM

To: Chavez, Carl J, EMNRD

Subject: FW: GW-032 Permit Conditions 24.A. and 24.B.
Attachments: 20090617095028602.pdf; Lift 1.jpg; Lift 2.jpg; Lift 3.jpg

From: Riege, Ed [mailto:Ed.Riege @wnr.com]

Sent: Wednesday, June 17, 2009 9:58 AM

To: Jones, Brad A., EMNRD

Cc: Monzeglio, Hope, NMENV

Subject: FW: GW-032 Permit Conditions 24.A. and 24.B.

Hi Brad,

Attached is a letter (PDF) to be mailed today indicating that the new Pilot Travel Center lift station and underground sewer
line were placed into service on June 16, 2009. Photos of the installation are also attached.

Thanks,
Ed

Ed Riege
Environmental Manager

Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
| (505) 722-0217
ed.riege@wnr.com

This inbound email has been scanned by the Messagelabs Email Security System.
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GALLUP REFINERY

Certified Mail 7008 2810 0000 4726 0850

June 16, 2009

Mr. Brad Jones

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Re: OCD Discharge Permit GW-032, Permit Condition 24.A. and 24 B.
Dear Mr. Jones:

This letter is to update you regarding OCD Permit Condition 24.A. and 24.B. The
Western Gallup refinery has completed the new Pilot Travel Center lift
station/underground line design OCD approved in the fourth quarter of 2008. The new lift ;
station and one of the two new four inch underground sewer lines were placed into i
service today June 16, 2009 and are processing the Pilot Travel Center wastewater. !
Photos of the new system are attached. :

Pleaseontact me at (505)722-0217 yhave any questions regardmgthxs

Ed Rlege . G
Env1ronmental Manager

C: Ms. Hope Monzegho
Ann Allen
Mark Tum
Don Riley -0
Shane White'; S
Gaurav Rajen =

1-40 Exit 39, Jamestown, N_e Mexico 87347 + 505 722:3833.= wii
Mall RoutevaF ,ox 7 Gallup New Mex1co 87301 :
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GALLUP REFINERY

»

February 26, 2009

Brad Jones

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Hope Monzeglio

New Mexico Environment Departrnent
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87503-6303

Re: OCD Discharge Permit GW-032 Condition 16.C
Dear Mr. Jones and Ms. Monzeglio:
This letter and submissions are to address the OCD Discharge Permit GW-032 Condition 16.C.

requirement. Specifically the below listed item addresses the OCD GW-032 revised schedule letter dated
March 12, 2008, which granted a submission due date of March 1, 2009.

o  Condition 16.C. - Attachment 1 contains the Process Design Report For Wastewater Treatment
Plant Upgrade prepared by Brown and Caldwell.

Please note that while Western will identify and timely seck permits and authorizations necessary to
construct and operate the wastewater treatment plant in compliance with applicable laws, the proposed
schedule submitted herein is subject to, and contingent upon, approval by the NMOCD, the NMED, and the

U.S."EPA of such: permits and auﬂlonzatlons Addmonall), Western must reserve’ the. nght to make any"
design revisions that may. become appropnate ‘based: upon agency action on any- ‘applications for’ permlts (PR
and authonmuons ‘or, other agency directives. - For‘example, Western currently- CXpects 1o submit an’ - o
application for a- National: Pollutant Dlscharge Elimination System permit fot the wastcwater treatment. - ‘

WNR

NYSE

plant. Westem will undertake any additions-and modifications to the wastewaier treatment plant that may - Ll

be necessaxy to. meet ‘the ‘terms and conditions’ of any NPDES permit that is granted Snmlarly ifian
NPDES permlt is exthcr not sought or granted 1t may -be necessary to modity- the’ mstallanon and desngu'_j; ,
plans to incorporate any. RCRA standards that may beconie applicable (such-as those standards in 40 CFR . L
265, Subpart J applicable to: RCRA-regulated tanks:).: Any period of time assocxated with undcrtakmg the .~
engineering désign and other’ steps necessary to satlsfy NMOCD NMED, and the Us: EPA of course wﬂl : .

affect the proposed schedule

Pleasc comact me at (505) 722-0217 1f ¥ ou have any comments or questlons regardmg tlus submmal

Siucer%“:/_‘- . i

Ed Riege :
Environmental Manager

C: Mark B. Turri
Ann Allen
Don Riley
Shane White

1-40 Exit 39, Jamestown, New Mexico 87347°e 505 722-3'3'33‘.vwww_'wn,j¢5m :
 Mait: Route 3 Box 7, Gallup, New Mexico 87301
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PROCESS DESIGN REPORT

FOR WASTEWATER TREATMENT

PLANT UPGRADE

Prepared for
Western Refining Southwest
Gallup Refinery

February 26, 2009

Submitted to:
New Mexico Oil Conservation Division
Environmental Bureau
Santa Fe, New Mexico

. Lo l BT . s e
BROWN:&xD CALDWELL-
NN T C T

30 East Seventh Street, Suite 2500
Saint Paul, MN 55101



30 Last Seventh Street
Suite 2500
Saint Paul, MN 55101

Tel: 651-298-0710
Fax: 651-298-1931

www.brownandcaldwell.com

February 26, 2009 135741.021.300

Mr. Ed Riege

Western Refining Southwest
Gallup Refinery

Route 3, Box 7

Gallup, NM 87301

Subject: Transmittal of Process Design Report

Dear Mr. Riege:

Brown and Caldwell is pleased to provide the attached Process Design Report to Western
Refining Southwest for the upgrades to the wastewater treatment plant (WWTP) at the
Gallup Refinery.

Brown and Caldwell appreciates the opportunity to work with Western Refining
on the design of the WWTP upgrades. If you have any questions on this report,
please contact me at (651) 468-2061 ot jallen@brwncald.com.

Very truly yours,

BROWN AND CALDWELL

Q/j'%‘

Jetfrey S. Allen, P.E.

Project Manager
New Mexico Registration No. 18988

Ewvironmental Engineers & Consulianisy

L022609Rie.doc




Professional Engineer Certification for Jeffrey S. Allen, P.E.

This is to certify that the Process Design Report for Western Refining Southwest dated
February 2009 was prepared under my direction and supervision. The exception to this certification
1s the material in Attachment C.

License No. 18988
February 26, 2009
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PROCESS DESIGN REPORT

1. INTRODUCTION

1.1 Introduction

The Western Refining Southwest’s Gallup Refinery is a petroleum refinery with a crude oil processing
capacity of 23,000 barrels per day (bpd). The Refinery is located in Jamestown, New Mexico at Interstate 40
Exit 39.

Brown and Caldwell has prepared the following Process Design Report on behalf of Western Refining. This
document presents the planned upgrades of the wastewater treatment plant (WWTP) at the Refinery.

On August 27, 2007 Western Refining received a renewal of its discharge permit GW-032 from the New
Mexico O1il Conservation Division (OCD). The permit required the Refinery to complete certain actions
related to wastewater management. The Process Design Report addresses aspects of the following permit
conditions:

1. Condition 16C - Treatment Study and Design

N

Condition 16D - Aerated Lagoons
3. Condition 16E — Evaporation Ponds

The design presented herein is for WWTP upgrades that include a new biological treatment system in above-
ground tanks. The new biological treatment system will replace the current function of Aeration Lagoons 1
and 2 (AL-1 and AL-2). Thus, AL-1 and AL-2 will no longer be required and can be taken out of service.
The effluent quality from the biological treatment system will be suitable for discharge to the unlined
Evaporation Pond 1 (EP-1). Therefore, the installation of a liner in EP-1 1s not required.

1.2 Project Scope

The scope of the WWTP upgrade project consists of the following new systems:

o Two existing tanks will be put in service for the storage of process area stormwater and diversion of
EP-1 influent.

e pH adjustment capabilities downstream of the existing New American Petroleum Insttute (API)
" Separator (NAPIS).

® EHqualization and additional oil-water-solids separation using an above-ground Tank-based Separator.

e Two Bioreactors in above-ground tanks without sludge recycle. The Bioreactors will be aerated using
blowers and air diffusers. The Bioreactors will have chemical feed systems for pH control and nutrient
{phosphorus) addition.

The new system will allow the following existing systems to be decommissioned:
e Benzene Stripper Nos. 1, 2 and 3.
e AL-1and AL-2
@ The Old API Separator (OAPIS)

Section 1 Introduction.doc



The following existing equipment will continue to be operated in their current function within the upgraded
system:

o NAPIS
o EP-1 through EP-12

1.3 Related Project - Pilot Travel Center Lift Station

A lift station to collect, screen, and pump the sanitary/restaurant wastewater from the Pilot Travel Center to
the WWTP is currently under construction. A force main will convey the wastewater from the new lift station
to the WWTP. The wastewater from the new lift station will discharge into AL-1 until the new Bioreactors
are placed in service. At that time, the wastewater will be routed to the Bioreactor influent.

1.4 Treatment Objectives

The treatment objectives for the WWTP upgrade are to provide water quality that is suitable for discharge to
the unlined EP-1. Specifically, the objectives are for there to be no visible free oil and <0.5 mg/L benzene.
The project design was developed based on these objectives.

1.5 Regulatory Compliance

The focus of the process design presented herein is compliance with the requirements of OCD permit
GW-032. Brown and Caldwell and Western Refining recognize that this Process Design Report will also be
reviewed by the New Mexico Environment Department and U.S. Environmental Protection Agency Region 6
with respect to other regulatory requirements such as RCRA. The design will be modified as necessary to
meet additional compliance requirements as advised by the three agencies.

1.6 Report Organization

The Process Design Report is organized as follows:

Section 1. Introduction

Section 2. Wastewater Sources
Section 3. Technology Selection
Section 4. Process Description
Section 5. Project Schedule

Attachments to the Process Design Report include the following documents:
Attachment A. Process Flow Diagrams
Attachment B.  Preliminary Site Plan
Attachment C.  Stormwater Tank Drawings
Attachment D. Technical Paper on Tank-Based Separator Case Studies
Attachment E.  Membrane Bioreactor Pilot Study

Attachment . Aggressive Biological Treatment Calculations

OWN, ax0-C

1-2
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PROCESS DESIGN REPORT

2. WASTEWATER SOURCES

2.1 Overview

This section of the report reviews the sources of wastewater generated at the Refinety. The wastewater

sources discharged to the Refinery’s WWTP fall under two broad categories: those wastewaters generated at
the Refinery and those generated at the adjacent Pilot Travel Center. The two sources are further described
below.

- 2.2 Refinery Wastewaters

The process wastewaters generated by the Refinery are directed to the process sewer that serves as the
influent to the existing NAPIS. There are two additional wastewater sources generated within the Refinery
that do not discharge to the process sewer/NAPIS but discharge elsewhere within the WWTP. These
sources are the water softener system and the reverse osmosis (RO) system. Both of these systems are patt of
the larger boiler feed water treatment system. The batch discharge from the water softener’s regeneration
cycle and the continuous discharge of reject from the RO membranes are collected in a dedicated sewer
system. RO reject and water softener brine are the only two sources to this sewet. This wastewater is not oily
and does not contain benzene; and it does not require oil-water separation unit or biological treatment. It is
currently sent to the process sewer/NAPIS influent via its segregated gravity line, with the option of
diversion to Evaporation Pond No. 2 (EP-2). As part of the WWTP upgrades, there will be an option to
re-direct this stream to the new biological treatment units.

The sanitary wastewater generated at the Refinery and the seven adjacent homes owned by the Refinery
currently discharges to septic systems and not the WWTIP. However, the WWTP upgrades will include the
option for these sanitary sources to be redirected to the WWTP at a future date at Western Refining’s
discretion.

2.3 Pilot Travel Center Wastewaters

The Refinery has a contract with the adjacent Pilot Travel Center to treat the sanitary and restaurant
wastewaters generated by that facility. The wastewater from the restaurant at the Pilot Travel Center goes
through a new grease trap system installed in 2008. The grease trap effluent and the sanitary/restaurant

- wastewaters from the rest of the Pilot Travel Center flow to a septic tank system. Septage is pumped out of

the septic tank system on a scheduled quarterly basis (as reported by Pilot Travel Center staff). The effluent
from the septic tank system gravity flows to a lift station on the Pilot Travel Centet property. This lift station,
the grease trap, and the septic tank system are owned and operated by the Pilot Travel Center. The lift
station’s submersible pumps then transfer the wastewater through a pipeline to the Refinery for further
pumping and treatment. Western Refining s currently constructing a new lift station on its property to
receive the wastewater from the Pilot Travel Center’s lift station (see Section 1.3).

The Pilot Travel Center generates other wastewaters that are not discharged to the Refinery. These other
wastestreams include truck washing and vehicle maintenance activities. They are managed with on-site
oil-water separators, holding tanks, and retention ponds at the Pilot Travel Centet.

Ssction 2 Wastewaler Sources.doc



The design basis assumes that the wastestream discharges from the Pilot Travel Center to the Refinery are
only sanitary/restaurant in origin and do not include any sources from vehicle service or vehicle washing
operations. On this basis, the Pilot Travel Center wastewater was assumed to be free of benzene and
hydrocarbon-based oil and grease (O/G).

2.4 Design Flow

The design flow rates for the individual sources are summarized in Table 2-1.

NAPIS Effluent 250 500 (375)
Pilot Travel Center 50 120
RO Reject 109 149
Refinery Sanitary 4

‘ Bioreactor Influent a3 664

The design flows for the NAPIS effluent were set at an average of 250 gallons per minute (gpm) and a
maximum of 500 gpm. The average rate was based on historical data, allowances for future flows, and
engineering judgment. The current average NAPIS effluent flow is approximately 150 gpm. The maximum
flow rate equals the maximum flow capacity of the NAPIS with both bays in service.

The contract between Western Refining and the Pilot Travel Center limits the maximum flow to 50 gpm.
Howevet, the lift station pumps will be capable of pumping a combined flow of 120 gpm. Accordingly, the
Pilot Travel Center design flows were set at 50 gpm average and 120 gpm maximum.

The NAPIS effluent design maximum flow will be equalized to 375 gpm by the Tank-based Separator. The
maximum flow rate for the Refinery’s sanitary source is included in the Pilot Travel Center maximum flow
rate.




PROCESS DESIGN REPORT

3. TECHNOLOGY SELECTION

3.1 Overview

Brown and Caldwell evaluated and selected technologies to upgrade the oil removal and biological treatment
systems within the WWTP.

3.2 Second-Stage Oil-Water Separation

As discussed in Section 1.4, the treatment objectives for the WWTP upgrade are to provide water quality that
is suitable for discharge to the unlined EP-1. Specifically, the objectives are for there to be no visible free oil
and <0.5 mg/L benzene. This objective will be met by replacing the aerated lagoons with a tank-based
biological treatment system. In order for biological treatment to be effective, wastewater must meet certain
spectfications (pH, temperature, nutrient concentrations, etc.). Included in those specifications is a limit on
the concentration of oil. This limitation 1s the reason why refinery wastewater treatment systems have oil-
water separation devices. Brown and Caldwell uses a guideline of <50 mg/L. O/G as an average for
biological treatment influents. Indications from the Refinery were that historically the NAPIS effluent has
been consistently above the 50 mg/L threshold. Therefore, in addition to a new biological treatment process,
Brown and Caldwell considered technologies for providing improved upstream O/G removal.

API separators (including the existing NAPIS) provide first-stage (i.e., primarty) oil-water separation. As such,
they provide removal of free o1l that readily separates from the wastewater by gravity. The intent of second-
stage oil-water separation is to provide additional O/G removal beyond what is consistently achievable by an
API separator. Second-stage oil-water sepatation can remove the residual O/G that does not readily separate
by gravity (L.e., emulsified O/G). Removal of this residual O/G by second-stage oil-water separation is often
required to achieve the <50 mg/L guideline for biological treatment.

A Tank-based Separator was selected as the technology for providing second-stage oil-water separation at the .
Refinery, with the objective of producing a biological treatment influent with an average O/G concentration
of <50 mg/L. The Tank-based Separator was selected for the following reasons:

e [t provides a dual function of flow and wasteload equalization in addition to oil-water separation.

o It does not require the handling of oil and oily-solids on a continuous basis. Oil can be allowed to
accumulate at the top of the tank and removed periodically (e.g., weekly).

o It is mechanically simple, with no moving parts except for the feed pumps and the floating roof.

e Because of its floating roof, it does not need a separate air emissions control device.

e It requires minimal operator attention or process control.

e It does not require chemical addition other than mfluent pH adjustment.
A Tank-based Separator functions in a similar fashion to an API separator; it is essentially an API separator in
a larger tank with a longer residence time. Oil accumulates at the surface of the Tank-based Separator, is
skimmed, and is returned to the Refinery for reprocessing just as with an API Separator. Solids that settle to

the bottom of the Tank-based Separator are periodically removed and sent to oily solids recycling. Some
refineries use a Tank-based Separator in place of an API separator. At the Gallup Refinery, the Tank-based

L
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Separator will be an extension of the NAPIS, providing two oil-water separation stages in series for enhanced
oil removal ahead of the Bioreactors.

Brown and Caldwell has designed Tank-based Separators for second-stage oil-water separation at several
other refineries. These systems have been in successful operation for several years. A technical paper
presenting case histories of three of these designs is provided in Attachment D.

The WWTP upgrade will be constructed initially with a single Tank-based Separator. At some future date

(3 to 5 years away), the tank will require manual cleaning for oily solids removal, and thus the operating tank
will need to be taken out of service. The cleaning effort generally requires several weeks or months. A
second Tank-based Separator will need to be constructed and in service by this time so that second-stage oil-
water separation can continue duting the cleaning period. Construction of the second tank will be deferred
for approximately two or more years following the start-up of the first tank, as it will not be needed until the
first tank requires cleaning.

3.3 Biological Treatment

Western Refining commissioned a pilot study of activated sludge technology that was performed in
November and December 2007. A report of this pilot study has been previously submitted to OCD. The
pilot study was not successful and the resulting recommendation was to pursue the membrane bioreactor '
(MBR) technology. A MBR pilot study was petformed during the months of May through July, 2008. A
summary repott of this study is provided in Attachment E.

A key issue with both the activated sludge and MBR pilot studies was that the concentration of O/G in the
biological treatment influent exceeded the 50 mg/L average threshold discussed in Section 3.2. This
observation led to the decision to pursue a second-stage oil water treatment step. The elevated O/G
concentration in the feed stream precluded effective biological treatment in both pilot studies.

Brown and Caldwell does not recommend the MBR technology for the Gallup Refinery. Although the MBR
technology has many benefits for other wastewaters, its applicability in refineries is suspect given the potential
for fouling of the membranes with free oil. Even with highly efficient oil removal upstream, one would still
expect there to be instances where free oil could reach the MBR. A cautious approach to installing MBR
systems for refinery wastewaters is shared throughout the industry. There are currently no U.S. oil refineries
with full-scale MBR systems.

The biological treatment technology selected for WWTP upgrade project was a Bioreactor without sludge
(biomass) recycle. This technology is akin to an aerated lagoon, but in an above-ground steel tank. Two
Bioreactors will be constructed to provide redundancy. The Bioteactors will normally be operated in parallel
but series operation will be possible through valve changes. The combined liquid volume of the two
bioreactors was selected to equal the combined liquid volume of AL-1 and AL-2.

The treatment capacity of the Bioreactors is designed to achieve the effluent treatment objectives of no
visible free oil and <0.5 mg/L benzene. The oil objective (no visible free oil entering EP-1) will be attained
by improving upstream oil removal, providing effective biodegradation, and utilizing a subsurface effluent
withdrawal from the Bioreactors. The benzene objective will be met by effective biodegradation in the
Bioreactor.

As mentioned above, the Bioreactors will have a subsurface effluent discharge to minimize the potential for
floating oil that may reach the Bioreactors from being discharged to EP-1. An underflow baffle will also be
provided on the outlet to further minimize this potential. The intent of these measures is to retain the
floating oil on the surface of the Bioreactors, allowing the opportunity for further biodegradation. Excess

3-2
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floating oil will be skimmed from the bioreactor surface using a vacuum truck. Floating oil is not anticipated
in the Bioreactors; these measures ate precautionary.

The Bioreactors will require ancillary systems to provide effective biological treatment. The Bioreactors will
provide aerobic biodegradation and thus will require oxygen. Oxygen will be transferred to the Bioreactor
contents using forced air from a blower system and air diffusers mounted to the bottom of the tank. The
airflow will be controlled to maintain a2 minimum dissolved oxygen (DO) concentration of 2 mg/ L. Each
Bioreactor will have pH control capabilities to maintain a target pH range of 6.5 to 8.5 for effective biological
treatment.

Biomass will exit the Bioreactors by being cartied out in the Bioreactor effluent. The biomass will settle out
in"the downstream evaporations ponds, primarily EP-1. Over time, the settled biomass may accumulate in
EP-1 to the extent that dredging will be required. Solids will not accumulate in the Bioreactors. The
residence time of solids in the Bioreactors will be the same as the hydraulic residence time of the Bioreactors.

This Bioreactor technology was selected for the following reasons:

o The Bioreactors do not require the handling of solids on a continuous basis. The excess biomass
solids will accumulate in the bottom of EP-1. After several years of operation, EP-1 may require
dredging to restore its solids settling capacity.

© The Bioreactors are mechanically simple, with no moving parts except for the aeration blowers and
chemical feed systems (pH control and nutrients).

o The Bioreactors require minimal operator attention and minimal process control.

o The Bioreactors atre tank-based, so they can treat water containing >0.5 mg/L benzene.

Brown and Caldwell has designed similar Bioreactor systems (without shudge recycle) at three refineries.
These systems shared the same treatment objective as Western Refining, to prevent visible free oil and

>0.5 mg/L benzene from reaching downstream unlined ponds. Refinery X is a 10,000 to 20,000 bpd refinery
with a single bioreactor. Refinery Y was a 50,000 bpd refinery with two parallel bioreactors. Refinery Z is a
90,000 bpd refinery with two parallel bioreactors. In each of these three cases, the bioreactor systems were
designed for a hydraulic retention time of 24 hours. Recent verbal communications with current or former
environmental staff at the refineries confirmed that the operating performance of the bioreactors achieved
the design treatment objectives.

The biodegradation capacity of the Bioreactors can be expanded in the future if needed. The additional
capacity would be achieved by increasing the biomass concentration. A simple means of raising the biomass
concentration would be to add plastic media to the Bioreactor, making it a moving bed biofilm reactor
(MBBR). This technology is available through wastewater equipment vendors including Veolia, Siemens, and
Hydroxyl Systems. The media (also known as suspended carrier elements) floats freely in the Bioreactor.
The media is mixed in a random pattern throughout the bioreactor via the aeration system and is retained in
the Bioreactor by a screen on the outlet nozzle. Biomass grows on the surface of the media, thereby
effectively increasing the biomass concentration in the bioreactor.

The Bioreactors will be constructed with an air diffuser system compatible with suspending and mixing the
MBBR media. They will also be constructed with the effluent media screens in-place. With these
components in place, media can be added directly to the Bioreactors in the future without further
modifications.

The shutdown of Benzene Stripper No.3 will increase the benzene loading in the NAPIS effluent above
curtent levels. In the detailed engineering phase, Brown and Caldwell will evaluate the impact of this change
on the design conditions and evaluate whether or not MBBR media addition to the Bioreactors will be
required as a result.

OWN A:\DCA
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PROCESS DESIGN REPORT

4. PROCESS DESCRIPTION

4.1 Overview

This section provides a process description of the new systems that will comprise the Refinery’s WWTP
following implementation of the upgrades. The first subsection discusses the new systems to be installed as
part of the WWTP upgrades. The second subsection discusses the existing systems that will be
decommissioned as part of the WYTP upgrades. This section concludes with a discussion of management of
off-spec wastewater, secondary containment and leak-detection, and an alternative upgrade approach. Process
flow diagrams and a site layout drawing that accompany the process description are avatlable in

Attachments A and B, respectively.

4.2 New System

A description of the major equipment for the new system is provided below.

4.2.1 Stormwater/Diversion Tanks

A new stormwater management system will be constructed for the stormwater collected in the process area.
This stormwater 1s currently collected in a dedicated sewer that discharges to the OAPIS. In the new system,
stormwater will flow by gravity to two Stormwater/Diversion Tanks. These tanks are existing with a
numerical designation of Z.84-T27 and T28. The tanks have dimensions of 33’-5” diameter by 32 ft height,
for a volume of 210,000 gallons each. The combined volume of 420,000 gallons will provide storage capacity
for a 100-yr, 1-hour storm event (415,886 gallons). The tanks have existing, internal floating roofs for air
emissions control. Stormwater that collects in the tanks will be pumped at a rate of 50 to 200 gpm to the
process sewer that feeds the NAPIS. Two variable speed pumps will be provided (one operating, one
standby). Because the stormwater will be treated in the NAPIS, the OAPIS will be taken out of service (see
Section 4.3.3).

Cleanouts will be installed on the conveyance pipelines to and from the Stormwater/Diversion Tanks.
Cleaning events will be scheduled on a regular, recurring basis. Underground piping will be buried below the

frost line to prevent freezing. Aboveground piping will be electric heat traced to prevent freezing.

The conceptual design was developed by Tetra Tech and presented in a report dated October 2007. The
repott, entitled “Storm Drain System Extension — Process Design” was previously submitted to OCD. The
design was further developed by RMT, as represented by four design drawings that are provided in
Attachment C. Going forward, Brown and Caldwell will take over responsibility for completing the design.

The Stormwater/Diversion Tanks will also be configured to accepted Bioreactor effluent that is diverted
away from EP-1. This configuration is further described 1 Sections 4.2.5 and 4.4.

4.2.2 NAPIS Effluent Pumping

The new system will include existing NAPIS Effluent Pumps Z84-P38 and Z84-P39. A new, third pump will
be added as installed standby capacity (P40). The pumps will transfer the NAPIS effluent from the sump
internal to the NAPIS to the new Tank-based Separator. The discharge from the pumps will join in a
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common pipe going to the Tank-based Separator. A flow meter will be installed on this line to measure the
NAPIS effluent flow. The existing P38 and P39 may need to be replaced with larger capacity pumps to

account for the higher head requirements of the new tank-based separator and/or higher design flow rates.

4.2.3 NAPIS Effluent pH Control

There will be an in-line pH control system nstalled on the wastewater pipe connecting the NAPIS and the
Tank-based Separator. The purpose of this system will be to adjust the wastewater pH to enhance oil
separation in the Tank-based Separator. A sulfuric acid feed system will be provided to lower alkaline pH
conditions to the target pH of 6.5 s.u. The sulfuric acid would be added through an injection quill upstream
of an in-line pH probe on the Tank-based Separator inlet that controls the rate of acid or addition. If the
NAPIS effluent pH is <6.5, it will not be adjusted upwards.

4.2.4 Tank-Based Separator

The Tank-based Separator will be an above-ground circular tank with welded-steel construction and a
concrete foundation. The tank will be unmixed and equipped with a floating roof for emissions control. The
tank size will be 790,000 gallons tank with dimensions of 58 ft diameter by 40 ft height (38 ft water depth;
750,000 gallon working volume). The tank will be designated as Tank-based Separator Z84-T10. The tank
will provide two functions. First, it will provide flow and concentration equalization 1n order to improve the
performance of the downstream biological treatment. Second, it will provide additional oil removal to
provide suitable feed characteristics for biological treatment.

O1l that accumulates on the liquid surface in the tank will be removed by a skimmer device internal to the

. floating roof. The skimmer will be connected to a valve at the bottom of the tank via a flexible hose. Oil

removal will be pertodic (typically once every 1 to 4 weeks). The oil will flow by gravity through a new piping
to the Refinery’s existing slop o1l system.

The water phase will be withdrawn from the tank through a pipe in the tank wall and allowed to flow by
gravity to downstream biological treatment. The flow rate out of T10 will be a constant rate using a flow
meter and flow control valve.

A second, parallel Tank-based Separator will be constructed in the future. The second tank is not required
untl such time that T10 needs to be taken out of service for cleaning.

4.2.5 Bioreactors

Two tanks designated as Bioreactors 2.84-T11 and Z84-T12 will provide biological treatment of the T10
effluent. The Bioreactors will be above-ground circular tanks with welded-steel construction and a concrete
foundation. The tanks will be completely mixed by aeration. T11 and T12 will each have a 790,000 gallon
tank with dimensions of 75 ft diameter by 24 ft height (21 ft water depth; 650,000 gallon working volume
each). '

Phosphoric acid will be injected into the common line from T10 feeding the Bioreactors. Phosphoric acid
will be provided as a source of phosphorus, which is required as a nutrient for biological treatment. The
phosphoric acid will be delivered by a feed system and injection quill. The rate of phosphoric acid addition
will be proportionately controlled based on the measured flow rate of the T10 effluent. The target
phosphorus concentration in the Bioreactor effluent is 0.5 to 1.0 mg/L as orthophosphate-phosphorus.

Two other wastewater sources will join the process wastewater (T10 effluent) upstream of biological
treatment. The first source is the sanitary and restaurant wastewater from the adjacent Pilot Travel Center.
The Refinery has historically treated thts wastewater and is under contract to continue this practice. The
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Travel Center wastewater will be pumped into the T10 effluent line via the new Lift Station currently under
construction by Western Refining. The second source is the RO and watet softener brines from the
Refinery’s boiler feedwater treatment system. These brines are currently dischatged to the NAPIS or EP-2.
They will be re-routed to the biological treatment influent with the upgraded system. The brines will flow by
gravity from their source. Provisions will also be made for a third source to be added to the T10 effluent,
which 1s sanitary wastewater from a portion of the Refinery (laboratory, change house, and warehouse). The
future connection of the sanitary wastewater from the rest of the Refinery and the Refinery’s residences
would occur upstream of the WWTP, joining with the Pilot Travel Center wastewater.

The common line from T10 plus the additional sources will split to feed the two Bioreactor tanks in parallel.
The flow will be split equally to the two tanks using symmetrical piping downstream of the phosphoric acid
injection point. In addition, manual flow control valves will be provided on the lines to each tank for further
adjustment. The operator will be able to monitor the relative flow split based on the readings from the
influent flow meter at each tank.

The Bioreactors will normally operate in parallel as described above. However, the piping and valves will be
in-place to switch to series operation if treatment conditions dictate. T11 would be the lead tank and T12
would be the lag tank for series operation.

In the Bioreactors, influent organics (including benzene and free oil) will be degraded by organisms in the
presence of dissolved oxygen and converted into carbon dioxide, water and additional biomass. The DO will
be provided by an aeration grid of coarse bubble diffusers installed in bottom of each Bioreactor. The
aeration diffusers will be compatible with the use of MBBR media for possible future conversion to that
technology. Air will be supplied to the diffusers by variable speed aeration blowets external to the .
Bioreactors. The blowers will be designated Bioreactor Blowers Nos. 1 through 3 (Z84-B26 through
784-B28). B26 will be dedicated to T11 and B28 will be dedicated to T12. B27 will serve as a common
installed spare. Each blower will have a 125 hp motor with a capacity of 1,300 standard' cubic feet per
minute (scfm) at 10.2 pounds per square inch gauge (psig): Although normally idle, the third blower (B27)
can be operated to supplement the air to either/both Bioteactors if process conditions dictate. T11 and T12

will also include pH control provisions to maintain the target pH range of 6.5 to 8.5 for effective biological
treatment in the Bioreactors.

The Bioreactors will be covered with fixed roofs for purposes of heat conservaton during the winter. The
need for the installation of air emission capture and control measures is being considered.

The effluent from the Bioreactors will be a gravity discharge at a fixed level. As a result, the tank will operate
at a constant level. The wastewater flow rate out of the Bioreactors will equal the flow rate into the
Bioreactors. The effluent discharge from the Bioreactors will have three unique features. First, wedge-wire
screens will be installed on the outlet connection making the Bioreactors compatible with the use of MBBR
media. The screens are necessary to retain the media in the tank. Second, the outlet will be configured such
that the wastewater discharge 1s withdrawn from the subsurface. This arrangement will be configured by
elevating the discharge piping outside to maintain the desired 21-ft water depth in the tank. In this way,
floating oil that potentially might accumulate on the water surface would be retained in the Bioreactor rather
than flowing on to EP-1. This measure will provide the opportunity for additional biodegradation of the

; floating o1l and the opportunity for the operator to remove oil with a vacuum truck. Visible oil in the
Bioreactor is not anticipated. This contingency has been included in the design as a safeguard.

There will be provisions for diverting the Bioreactor effluent away from EP-1 in the event that the treated
water quality is not acceptable. A diversion line will be connected to the combined Bioreator effluent, with its

! Defined as 1 atmosphere, 20 degrees Celsius, and 36 percent relative humidity.
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valve normally closed. To divert, this valve would be opened and the valve to EP-1 closed. The diverted
wastewater would flow to Stormwater/Diversion Tanks T27 and T28 of the new stormwater tank system
(420,000 gallon storage capacity). The need for Bioreactor effluent diversion is not anticipated. However, this
contingency has been included in the design as another safeguard.

The size of the Bioreactors was selected to provide a combined liquid volume of approximately 1.36 million
gallons. This volume initially was based on the matching the estimated combined volume of AI-1 and AL-2.
This volume also provides the design criteria of >1 day hydraulic residence time that Brown and Caldwell has
used in successful bioreactor designs at other refineries.

The Bioreactors were designed to meet the aggressive biological treatment (ABT) requirements of 40 CFR
261.31(b)(2)(1). There are two design criteria in this regulation:.that the aeration intensity be =6 hp per
million gallons and that the HRT be not longer than 5 days. The supporting calculations provided in
Attachment I confirm that these criteria will be satisfied.

4.2.6 Evaporation Pond No. 1

The effluent from each Bioreactor will combine and flow by gravity through a common Parshall flume
(284-FL1) for flow measurement. Following the flume, the combined Bioreactor effluent will discharge into

EP-1. EP-1 will not be lined ot otherwise modified because the Bioreactor effluent will be free of floating oil

and will have a benzene concentration <0.5 mg/L. This Bioreactot effluent quality will be assured by the
following WWTP upgrades:

e Improved upstream oil-water separation provided by the Tank-based Separator.

o Improved biological treatment (due to the equalization and improved upstream oil-water separation
provided by the Tank-based Separator).

o The ability to retain floating oil in the Bioreactors via the underflow baffle and submerged outlet.

o The ability to add MBBR media to the Bioreactors to provide additional biodegradation.

4.2.7 Chemical Feed Systems

Feed systems for three different chemicals will be required. Sulfuric acid will be used to provide pH
adjustment of the Tank-based Separator influent and the Bioreactor contents. Caustic (sodium hydroxide)
will be used to provide pH adjustment for the Bioreactor contents. Phosphoric acid will be added to the
Bioreactor influent as a source of phosphorus nutrient to the biological treatment process. Diaphragm
chemical metering pumps will be used to feed the chemicals to their point of use. There will be one
dedicated pump for each chemical at each point of use (3 sulfuric acid pumps, 2 caustic pumps, and

1 phosphoric acid pump).
4.2.8 WWTP Operations Building

A new bﬁilding will be constructed to support the WWTP operations and to house non-outdoor equipment.

4.3 Decommissioned Systems

Placing the new WWTP systems into service will allow some of the existing systems to be decommissioned.

4.3.1 Benzene Strippers Nos. 1, 2 and 3

The new Bioreactors will replace the benzene removal capacity of the two Benzene Strippers (Z.84-V4 and
Z84-V5) located at the WWTP and the one Benzene Stripper located in the process area of the Refinery
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(284-V7). Therefore, these units can be decommissioned. The associated Benzene Stripper Air Blowers
(Z84-AB3, 7.84-AB4 and Z84-AB5) can also be decommissioned.

4.3.2 AL-1 and AL-2

The new Bioteactors will replace the biodegradation capacity of the two Aerated Lagoons. Therefore, AL-1
and AL-2 can be decommissioned. The associated surface aerators can also be decommissioned. Scott
Crouch of RPS JDC is preparing the Closure Plan on behalf of Western Refining.

4.3.3 OQOAPIS

The Old API Separator currently receives stormwater from the segregated storm sewer in the process atea.

In the future, this sewer will be directed to the Stormwater/Diversion Tanks in the new stormwater system.
The Stormwater/Diversion Tank contents will then be pumped to the NAPIS. Therefore, the OAPIS will no
longer be required and can be decommissioned.

4.4 Management of Off-Spec Wastewater

Off-spec events are not anticipated for the Bioreactor effluent. However, contingencies have been included
in the design as safeguards. If at anytime the Bioreactor effluent were deemed unsuitable for discharge to
EP-1, it could be diverted to the new Stormwater/Diversion Tanks as described in Section 4.2.5. The
diversion would be “all or nothing” rather than a partial diversion and partial flow to EP-1. When diversion
occurred, the RO reject stream will be redirected to EP-2 (current practice) from the Bioreactors to save
storage capacity in the stormwater system. The available storage time in the stormwater system will be
further increased by reducing the flow rate out of the Tank-based Separator. Assuming the new
Stormwater/Diversion Tanks are empty when the diversion starts, the available storage time would be 1.5
days at a Bioreactor effluent flow of 200 gpm and 1 day at 300 gpm. If the liquid level in the Tank-based
Separator were 24 ft at the time diversion began, it could store 275,000 gallons of wastewater if the liquid
level were increased to 38 ft. This amount would allow the Bioreactor influent to be reduced by 100 gpm for
a period of 2 days. Reducing the Bioreactor influent flow rate would increase the amount of biodegradation
occurring in the Bioreactors and thereby improve the water quality of the Bioreactor effluent, bringing it back
on-spec and allowing operations to return to normal. -

4.5 Secondary Containment and Leak Detection

Leak detection will be provided on the Tank-based Separator (I'10) by installing channels in the concrete
foundation under the tank or alternative system suitable to OCD. A compacted earthen berm will be
constructed around T10. The volume contained within the berm will equal the tank’s maximum volume plus
a 30 percent safety factor.

The proposed design does not include leak detection or containment berms for the Bioreactors (T'11 and
T12). The tanks will not contain oil. Further, since the tanks will be completely mixed, the contents within
the tank have the same characteristics of the Bioreactor effluent. However, the Bioreactors will be situated
such that a potential leak would flow into EP-1, which is the destination of the Bioreactor effluent. If it
becomes necessary to design the Bioreactor leak detection and secondaty containment requirements for
RCRA compliance, these requirements will be address during detailed engineering.

OWN ANy CALDW ELEY
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4.6 Alternative Upgrade Approach

The design proposed herein is based on the new construction of permanent tanks and equipment purchased
by Western Refining. Western Refining may elect to pursue the installation of trailer- or skid-mounted
equipment on a rental or lease basis. This approach may be more cost-effective for Western Refining on a
short-term or mid-term basis. The rental/lease equipment would likely consist of different treatment
configuration than selected for the permanent tank/equipment design. This difference would arise due to the
limitations on the size and availability of rented/leased equipment. The leased/rented equipment would
selected to meet the same treatment objectives as a permanent system (protect biological treatment from
elevated oil concentrations, and treat the EP-1 influent to acceptable levels of benzene and visible free oil).
Western Refining will submit the alternative design approach to OCD for approval prior to implementation.
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PROCESS DESIGN REPORT

5. PROJECT SCHEDULE

Brown and Caldwell’s construction management group developed an estimate of the project schedule
through construction (see Table 5-1). This Process Design Report represents the completion of the process
design; however, detailed engineering is still required to provide the necessary information for the equipment
vendors and construction contractor.

) Engineering and Procurement
Detailed Engineering Months 1 through 6

_ Air Permit Application Submittal Month 3
Contractor Bidding Months 7 and 8
Air Permit Issuance Month 9
Contract Award & Notice to Proceed Month 9
Equipment Submittal Review Months 10 and 11
Equipment Procurement Months 12 and 13
Construction
Site Preparation Month 10
Wastewater Treatment Building Months 10 through 15
Tank Based Separator Months 10 through 22
Bioreactor Tanks Months 10 through 20
Stormwater System Months 16 through 18
Utility Installation Months 12 through 16
Testing, Start-up, and Clean-up Months 23 and 24

The project schedule assumes that Day 1 of Month 1 represents the date of written, final approval of the
Process Design Report by the New Mexico Oil Conservation Division (Environmental Bureau), the New
Mesxico Environment Department (Hazardous Waste Bureau), and U.S. Environmental Protection Agency
Region 6. Engineering will not proceed beyond this Process Design Report until this approval is recetved.

A potential delay in the project schedule is the issuance of any air permits that may be required. The project
will not proceed beyond the Month 9 rnﬂestgnes above untl the required air permits have been issued.

KOWN axp CALDWEL
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ATTACHMENT A: PROCESS FLOW DIAGRAMS

Drawing No. and Title

Z84-34-008: API Separator Basin and Slop Oil Recovery Sump

Z84-34-030: Chemical Systems
Z84-34-031: NAPIS Effluent
Z84-34-032: Tank-Based Separator

284-34-033: Biological System
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ATTACHMENT B: PRELIMINARY SITE PLAN

Drawing No. and Title

C1: Site Plan
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ATTACHMENT C: STORMWATER/DIVERSION TANK DRAWINGS

Drawing No. and Title
7788.03.01: Flow Diagram
7788.03.02: Tank Details
7788.03.03: Pump Building

7788.03.04: Details
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Experience has shown that effective oil/water/solids separation and wasteload equalization are essential
for the successful operation of refinery biological wastewater treatment systems. The performance of
these upstream operations critically affects the quality of the final effluent from activated sludge units,
especially when nitrification is a treatment objective. Upstream treatment also influences the final
effluent quality that can be obtained by rotating biological contractors (RBCs) and trickling filters, both
of which have short hydraulic retention times and tend to lose efficiency as free oil accumulates in the
biomass.

Conventionally, wastewater treatment systems in North American refineries have included API-type
gravity separators for the initial removal of free oil and solids from the influent wastewater, followed by
a secondary fine oil removal step such as dissolved air flotation (DAF), induced air flotation (IAF),
sand filtration, or a coalescing plate separator. Ponds were used in the past to provide surge control
and perhaps some equalization upstream of the biological treatment system. However, these types of
ponds have been all but eliminated in the United States as a result of regulatory changes over the last
five years. Many refineries have replaced their surge and equalization ponds with a flow-through tank .
of either constant or variable volume placed in line with the oil/water treatment facilities.
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Brown and Caldwell has designed numerous improvements to refinery wastewater treatment systems
over the past twenty years. These projects have been driven by several factors, including improved
compliance with existing NPDES permits, new and more restrictive effluent limitations, and, more
recently, requirements to bring older treatment systems into compliance with various RCRA and Clean
Air Act (e.g., benzene NESHAPS and Subpart QQQ) provisions. Improved 011/water/s011ds separatlon
and equalization have typically been important considerations for our clients.

This paper presents design concepts and operating data for three such wastewater treatment upgrades
recently completed in the United States at refineries ranging in size from 45,000 bpd to approximately
70,000 bpd. In each case, the existing surge ponds and API separator were replaced with above-
ground tanks to accomplish gravity oil/water/solids separation and wastewater equalization in a single
process vessel. These tank-based separators have now been in service for over two years,
demonstrating the following advantages over conventional approaches to primary wastewater
treatment and equalization in refinery service:

z The objectives of surge control, influent equalization, and primary oil/water/solids
separation have been achieved in a single tank. The need for a separate wastewater
equalization tank has been eliminated.

Oil/grease concentrations in tank-based separator effluents have surpassed the quality
that would typically be expected from an API separator. Two of the three facilities
discussed in this paper have even been able to eliminate downstream fine oil removal
-units (IAFs or DAFs) from their treatment systems, leading to reduced chemical and
maintenance costs as well as eliminating the need to manage the emulsified oily sludges
produced by flotation processes.

N<

The amount of operator attention required at the wastewater treatment unit has been
reduced. Unlike a conventional API separator, there is no need for frequent adjustment
of the oil skimmer level. Those facilities that have removed their IAFs and DAFs have
also eliminated the operating nuisances associated with adjustment and maintenance of
the froth skimmers.

N¢

N¢

The quality of the recovered oil has improved, reducing the processing required before
this material can be recycled to the refinery.

The above-ground separation tanks are in compliance with existing RCRA and Clean
Air Act regulations. Furthermore, they will be easier to upgrade than conventional
below-grade gravity separators if future RCRA requirements for wastewater treatment
tanks become more restrictive.

Overall, by changing the design concept for oil/water/solids separation facilities, the projects discussed
in this paper have demonstrated that refinery effluent quality can be improved at lower capital and
operating costs than would be expected in a conventional wastewater treatment train,
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DEVELOPMENT OF TANK-BASED SEPARATOR CONCEPT

The development of the tank-based separator concept began in the mid 1980’s when Brown and
Caldwell was conducting several refinery wastewater treatment plant upgrades across the United
States. At one facility in California, we replaced an in-ground stormwater surge basin with large
storage tanks. The hilly terrain, local weather patterns, and regulatory requirements to contain a 25-

. year, 24-hour rainfall event necessitated approximately 18.5 million gallons of stormwater storage

capacity. A large pumping system was also designed to send dry-weather process flows to the
wastewater treatment plant and excess storm flows to the storage tanks. Retained stormwater would
be sent to the API separator at a controlled rate when the storm event passed.

After the stormwater tanks were commissioned, Brown and Caldwell continued to provide consulting
services to this refinery on operational and regulatory compliance issues such as benzene NESHAPS.
When computing the total annual benzene content of various waste streams in 1990, we discovered
that slop oil quantities from the API separator were significantly lower than historical values for this
facility. Upon further review and inquiry, it was determined that the treatment plant operators were
routing the entire process wastewater flow (both dry weather and wet weather) through the
stormwater tanks. Free oil was separating and accumulating in the storage tanks, with the result that
the downstream API separator and DAF unit were receiving much lower oil loadings.

The operation of the stormwater surge tanks at this California facility was then considered in light of
other refinery wastewater treatment projects we were undertaking at the same time. Brown and
Caldwell began to propose to our clients the possibility of consolidating in a single process vessel the
function of primary and most probably secondary oil/water/solids separation with surge control and
equalization. Total Petroleum, Inc. agreed to try this significant change to refinery wastewater
treatment process design at two facilities then undergoing major upgrades. While we were confident
that the tank-based separator system could produce an acceptable biotreatment feed without an IAF or
DAF, space was also provided at each of these plants for a future fine oil removal system if necessary.
The actual performance of these tank-based separators has been excellent, eliminating any further
consideration of secondary oil removal units and persuading other refinery clients that these systems
offer significant improvements over conventional wastewater treatment approaches.

Design and operational details for tank-based separators differ according to the needs and preferences
of individual refineries. Nevertheless, general separator design concepts have beome established over
the last several years and are illustrated in Figure 1. The separator consists of an above-ground circular
steel tank equipped with a double mechanical seal floating roof, oil skimmer attached to the floating
roof, and a flexible hose for draining recovered oil. A sump is provided in the tank floor for periodic
sludge removal. Quiescent conditions in the tank enable free oil to separate and form a floating layer
while solids settle to the bottom as sludge. The separator may be operated as either a fixed or variable
volume tank, depending on whether flow equalization ahead of the biological treatment system is a
process objective.

ENV-95-161
Page 3



Design considerations include the following:

Z

N¢

N

NK<

Hydraulic residence time. The working volume of the tank should provide a minimum
hydraulic residence time of 8-12 hours for optimum oil removal. The actual residence
time in tanks designed by Brown and Caldwell has been on the order of 10-30 hours to
allow for simultaneous oil/water separation and concentration equalization.

Surface overflow rate. Surface overflow rates for the tank-based separators designed

by Brown and Caldwell have been in the range of 0.1-0.5 gpm/ft’, based on horizontal
surface area. A design maximum overflow rate has not been established for tank-based
separators of the type discussed in this paper. The overflow rates for the units installed
to date are approximately an order of magnitude below comparable values for
conventional API separators.

Depth of floating oil layer. The floating oil layer should be maintained well below the
skimmer inlet to minimize water carryover into the recovered oil system. A minimum
oil depth of two feet has been recommended on tanks designed by Brown and
Caldwell.

Acid addition. Gravity separation of oil and water is optimum at slightly acidic
conditions (approximately pH 6.0-6.5). Acid destabilizes oily emulsions, resulting in a
more easily separable free oil. As refinery process wastewater is usually alkaline,
provision should be made for sulfuric acid addition to the separator influent. It may
also be necessary to add caustic to raise the separator effluent back to about pH 7 prior
to biological treatment. Spent caustic may be suitable at some refineries for this
neutralization step.

We generally recommend acid addition in proportion to wastewater flow rate, a
strategy which requires that the akalinity of the waste stream be reasonably constant.
The alternative, an on-line pH monitoring and control system, does not function well in
this application because the free oil in refinery process wastewater tends to foul
commercially-available pH probes.

Safety. In day to day operation, the tank-based separators raise no safety concerns
which are unusual in a refinery environment. Nevertheless, wastewater treatment plant
operators must be aware of the potential for accumulation of explosive vapors under
the floating roof covers and plan oil skimming and maintenance activities accordingly.

These types of oil/water separation tanks must comply with the design requirements of the New
Source Performance Standards (NSPS) for refinery wastewater treatment systems promulgated at 40
CFR 60.690-699. In locations subject to extreme cold weather, fixed external roofs are recommended
with an internal floating roof (as shown in Figure 1). Manways must be provided in the fixed and
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floating roofs and along the side walls for maintenance access. Depending on climate, the designer
should also consider insulating the tank to conserve process heat ahead of the biological treatment unit.

REFINERY CASE HISTORIES

Refinery A

Refinery A is a 45,000 bpd facility located in the Midwest. Two above-ground oil/water separation
tanks were installed to replace an existing API separator and IAF as part of a general wastewater
treatment plant upgrade completed in September 1994. The tanks provide flow and concentration
equalization while removing free oil and solids ahead of two new bioreactors.

Each tank was designed with a working volume of approximately 750,000 gallons, equivalent to a
hydraulic retention time of 19 hours at the design flow rate. The design maximum surface overflow
rate of each tank is 0.16 gpm/ft’. The tanks are insulated and equipped with internal floating roofs to
comply with Subpart QQQ requirements.

The system operates with only one tank normally in service. The on-line tank is maintained at a high
level, with treated wastewater flowing by gravity to the downstream bioreactors. The other tank,
which is normally maintained at a low level, serves as a standby to collect excess stormwater and
process upsets. Wastewater collected in the standby tank is transferred back to the on-line tank at a
controlled rate via a pump. The dual tank arrangement also allows the refinery to continue wastewater
processing when one tank is taken out of service for maintenance or sludge removal.

Oil is pumped to the slop oil system weekly on a batch basis. The free oil layer in the on-line separator
tank is skimmed to a cut-off point of about 10 percent water. No analytical data is available on the
quality of the recovered oil. Refinery A is very satisfied with the mechanical operation of the skimmer
system.

The design sludge accumulation rate for the on-line tank was 2 feet per year. Actual sludge
accumulation of approximately 3 feet was recorded during the first year of operation, and sludge has
been removed once. Sludge removal was accomplished by first taking the tank out of service and
draining the free oil and water layers. The bottom sludge layer was then removed to the extent
possible using a pump connected to the sludge sump on the tank floor. Once the liquid level in the tank
dropped below the access manways, maintenance workers were able to move the residual sludge to the
floor sump using hoses.

Table 1 presents design targets and operating data for the tank-based separators at Refinery A. Data
for the former API separator and IAF are provided for comparison. The results show that the new
separator tanks have produced an effluent which is equivalent to or slightly better than the discharge
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from the former treatment units. Concentrations of oil/grease and total suspended solids (TSS) are
acceptable for the downstream bioreactors, which consist of two parallel aeration tanks operated
without biosolids recycle. In addition, removal of the IAF unit from the wastewater treatment train has
eliminated management of IAF float as an operating concern.

As originally designed and operated, the wastewater treatment upgrade at Refinery A included sulfuric
acid addition to the separator tank influent. Acid was added proportionally to the wastewater flow rate
to achieve approximately pH 6 in the on-line tank. Spent caustic was used to neutralize the separator
tank effluent prior to the bioreactors. Acid addition was discontinued after about four months because
of odor problems at the bioreactor tanks. The odors were traced to the spent caustic in the
wastewater. There has been no noticeable deterioration of separator tank effluent quality since acid
addition ceased. Nevertheless, Refinery A plans to resume adding sulfuric acid to the separator tank
influent once in-plant process modifications are completed to reduce sulfide and mercaptan levels in the
spent caustic stream fed to the bioreactors.

Refinery B

Refinery B has a rated crude capacity of 45,000 bpd and is located in the West. Two above-ground
oil/water separation tanks have been in service since March 1993 to treat process wastewater upstream
of an existing IAF unit. RBCs provide biological treatment downstream of the IAF. The tanks were
initially installed as part of a project to bring the refinery into compliance with NSPS and benzene
NESHAPS requirements and have since replaced the existing API separator.

The separator tanks at Refinery B each have a working capacity of approximately 1.05 million gallons.
The system is designed to operate with one tank in service and one on standby to manage excess flow
and process upsets. The on-line tank provides a hydraulic retention time of 11.5 hours at the design
flow rate of 1,500 gpm. The design surface overflow rate is 0.38 gpm/ft* at the design maximum flow.
Actual wastewater flow rates have averaged about half the design flow.

The tanks are equipped with external floating roofs, with the oil skimmers attached to the roofs. Roof
seals have not been replaced since start-up. Side-mounted mixers have been provided near the bottom
of the tanks. The tanks are not insulated, and there is no capability to add sulfuric acid to the influent
wastewater, which is typically in the range of pH 7.5-8.0. On the basis of operating experience,
Refinery B has determined that addition of a chemical demulsifier to the separator influent significantly
improves oil/grease removal.

For the February-September 1995 operating period, the average effluent oil/grease concentration for

the on-line separator tank was 79 mg/L; the median oil/grease concentration was 50 mg/L. The
average flow was 793 gpm.
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Recovered oil is removed from the on-line separator tank weekly. Refinery B operates the oil skimmer
to maintain a minimum free oil thickness of three feet in the tank. No BS&W measurements are
available for the recovered oil. However, refinery staff report that oil collected from the separator
tanks contains much less water than recovered oil from the former API separator. As a result,
operating problems in the slop oil system have decreased since start-up of the separator tanks.

Liquid sludge accumulation in the on-line tank is estimated at 8 feet per year. Refinery B reports no
unusual problems in removing bottom sludge, which separates as a pumpable liquid with high water
content. Sludge removal has been accomplished by taking the on-line tank out of service, draining the
free oil and free water layers, suspending the sludge layer with the mechanical mixer, and pumping the
sludge from the tank through a floor drain. The only sludge removal event completed to date at
Refinery B took one separator tank out of wastewater service for approximately 6 weeks.

Refinery C

Refinery C is a 68,000 bpd facility located in the Southwest. Two above-ground oil/water separation
tanks were installed to replace and existing API separator and IAF during a wastewater treatment plant
upgrade completed in August 1994. The tanks remove free oil and solids while equalizing process
wastewater ahead of two new bioreactors operated without biosolids recycle. Stormwater and process
wastewater are segregated at this refinery.

The separator tanks at Refinery C are each designed with a maximum working capacity of 720,000
gallons. Both tanks are on-line and operated in parallel, an arrangement which is possible because the
separators do not have to accommodate stormwater surges. The hydraulic retention time for both
tanks at the design flow rate is 29 hours. The design maximum surface overflow rate is 0.13 gpm/ft’.
Average process wastewater flow rates are slightly less than half the design maximum.

The tanks are equipped with external floating roofs, with oil skimmers attached to the roofs. Oil is
drained by gravity on a daily basis to the recovered oil system. The quality of the recovered oil is very
good, typically less than 0.1% BS&W. Since the separator tanks have come on line, Refinery B has
been able to return this recovered oil directly to the crude unit, bypassing slop oil treatment. According
to plant staff, this was not possible with the recovered oil skimmings from the former API separator.

For the period August 1994-August 1995, the average effluent oil/grease concentration for the
separator tanks at Refinery C was 42 mg/L.. The average flow rate was 358 gpm.

Refinery C continuously injects spent sulfuric acid from boiler feedwater treatment into the separator
tank influent. Caustic is also added as necessary to maintain the separators within the operating target
of pH 6.5-7.5. Additional caustic is added to the separator tank effluent as needed to adjust process
wastewater pH prior to the bioreactors.

ENV-95-161
Page 7



Sludge accumulation in each tank is estimated at about 5 feet per year. To date, sludge has not been
removed from either tank Based on sampling and visual observations, the bottom sludge appears to
bean easily pumpable liquid. Initial plans at Refinery C call for the separator tanks to remain on line
during the first sludge removal event, which is scheduled for 1996.

SUMMARY AND CONCLUSIONS

Design and operating data for the three case histories presented in this paper are summarized in Table
2. These results, along with the supporting information discussed above, clearly show that above-
ground oil/water separation tanks are a viable and proven alternative to conventional API separators
for refinery wastewater service. By achieving the objectives of surge control, influent equalization, and
oil/water/solids separation in a single process.vessel, this design concept offers refiners the opportunity
to meet their wastewater treatment objectives at lower capital and operating cost than would be
expected from conventional process.designs.

ENV-95-161
Page 8



Table 1.

Performance of Qil/Water Separation Facilities at Refinery A

Former Treatment System®
API Separator 521 300 350
IAF 421 80 110

‘New Separator Tanks
Design 645 45 96
Actual® 420 70 83

* January 1991 - March 1992
® September 1994 - August 1995

Table 2.

Summary of Design Criteria and Performance Data for Above-Ground Oi/Water
Separation Tanks

A 0.16" : 19* 70
B 0.38" 11.5 50°
C 0.13" To29% 42

* Calculated with one tank on line at design flow rate
® Calculated with two tanks on line at design flow rate
¢ Median value

ENV-95-161
Page 9
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Membrane Bioreactor Study
May — August 2008

Prepared by

Gaurav Rajen, Environmental Engineer
Reviewed by

Ed Riege, Environmental Manager




1.0 Introduction

This report describes the findings of a wastewater treatability study conducted at the
Gallup Refinery of Western Refining using a small-scale membrane bioreactor (MBR)
system leased from GE Water and Process Technologies.'

Figure 1 presents a schematic of the system, and Figures 2 and 3 present photographs of

some key components.

/

Permeate
Aerobic Tank
O
O 88
O
O
Air
|
il
Membranes 4'_|'

Stirrer

Anaerobic Tank

«-
Feed

Recycle of Activated Sludge

Figure 1: Schematic of Small-scale Membrane Bioreactor System



Figure 3: Photograph of the Aerobic Tank with Submerged Membrane Filters (lower left
of picture)



2.0 Operational Procedures

Wastewater from the refinery was collected from the existing aeration lagoon system at
the influent pipes. This wastewater was a mixture of the industrial wastewater generated
within the refinery, as well as sanitary effluent received from the Pilot Travel Center.
Periodic samples of this feed were taken. The feed was collected in three large tanks, and
measured amounts of phosphates and other balancing chemicals were added. This feed
was then pumped into an anaerobic tank in which it was continually stirred. From the
anaerobic tank, the wastewater entered an aerobic tank which had a continuous supply of
air pumped into it. We also twice added approximately 5 gallons of sludge from the City
of Gallup’s wastewater treatment plant to this tank. The wastewater then was filtered
through a set of membrane filters that were hanging in the aerobic tank, and permeate
was collected for further testing. These membranes had the capability to send a back-
pulse of air that kept them free of clogging.

3.0 Data and Measurements

Various operational parameters were measured during the study. Among these were
pressures and flow rates before and after the back-pulse, pH and temperatures in the
various tanks, Dissolved Oxygen levels in the anaerobic and aerobic tanks, and the
Dissolved Oxygen Uptake Rate in the aerobic tank. Table 1 presents the maximum and
minimum values for some of these parameters.

- Feed and permeate samples were collected and sent to an environmental laboratory for

testing, and at various times aerobic tank liquids were also sampled. Table 2 presents
some of these analytical data. All of the analytical data collected will be included in our
2008 Annual Groundwater Report which has a section on all water quality monitoring
activities conducted at the Gallup Refinery of Western Refining.

Table 1: Representative Set of Operational and Other Parameters Measured During the
Study

Feed Permeate | Dissolved | Dissolved | Dissolved | Temperature
pH pH Oxygen Oxygen Oxygen Anaerobic
Uptake Anaerobic | Aerobic tank
Rate = - Tank tank
(mg/L.hour) | (mg/L) (mg/L) °C)
Maximum | 8.52 8.55 69 10.6 12.63 29.8
Minimum | 5.73 6.5 30 0.19 0.76 5




Table 2: Representative Set of Sampling Data (all units in mg/L unless noted otherwise)

Type of | Oil Total Ammonia | Total Turbidity | Chemical | Biochemical
sample | and Phenolics Dissolved | (NTU) Oxygen | Oxygen
Grease Solids Demand | Demand
Feed 690 17000 600 3200 2300 3440 1288
Permeate | 1.2 290 480 3800 Non- 1720 765
detect

Oil and Grease and Phenolics were dramatically reduced as is clear in Table 2. However,

Ammonia levels did not drop considerably. Figure 4 depicts a graph comparing

Ammonia levels in the Feed and the Permeate. Figure 5 depicts reductions in Chemical
Oxygen Demand; and Figure 6 depicts reductions in Biochemical Oxygen Demand.
These measures of water quality were markedly improved.
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Figure 4: Graph of Ammonia Levels in the Feed and Permeate
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4.0 Conclusions

The results of the MBR study did not favor proceeding forward with a larger scale
system. What became readily apparent through the course of the study was that the
refinery wastewater would need to undergo second-stage oil-water separation for the
bioreactor to be effective. Currently the refinery wastewater only undergoes primary
gravity-based oil-water separation in an API Separator.

There was a fear of the membrane filtration system being clogged by the oil in the
refinery wastewater. This fear was expressed by GE representatives when we suggested
spiking the feed with oil. We also had at various times the bacteria in the anaerobic and
aerobic tanks suffer a loss of productivity — this was from a die-off caused by system
malfunctions, such as clogged switches, failed pumps, ruptured tubing, all of which could
be traced to the levels of oil and grease and other solids in the wastewater that the MBR
system was not optimized to treat..

We realized that the MBR system would probably be most effective in a non-refinery
setting. To make it effective for our applications, we would need more oil-water
separation, better screening and pre-filtration to protect the membranes.

We also found from a survey of the refining industry that MBRs are not in use at
refineries to treat wastewater, but are in some use at refineries for treating process water.
A recent survey of new technologies for refinery wastewater by a Task Force made up of
Purdue University’s Calumet Water Institute and Argonne National Laboratory” reached
these conclusions regarding MBRs in a refinery setting -

“The effectiveness, small footprint, and high effluent quality of MBR technologies are
counterbalanced by higher costs, higher energy use, waste generation, and still
unresolved fouling issues that may provide inconsistent performance and reliability.
Although their use in treating refinery wastewater is currently limited, significant interest
in MBR technologies is growing in the refinery sector because they promise to achieve
advanced effluent quality for ammonia, TSS, and many other effluent parameters. This
interest reflects the significant growth and increasing efficiency of MBRs worldwide.
More testing of these technologies will be needed to understand and optimize their
performance under specific loading rates, their energy lifecycle inputs, their overall cost-
effectiveness in real application scenarios, and the generation of secondary waste. Just as
importantly, more testing will be needed to understand their ability to provide integrated
treatment by removing other refinery pollutants and heavy metals at the required levels.”

! hitp://www.gewater.com/index.jsp
2 bttp://www.calumet.purdue.edu/pwi/emergtech/Phase%201%20Final%20Report 10202008.pdf
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Residence Times for Bioreactors

Residence Time for Bioreactors

Tank Dimensions

Number, n n=2
Diameter, d d:= 75t
Liquid Height, hqu hijq == 21-ft
Surface Area, sa d \2
sa = n(— )
sa = 44181

Liquid Volume per tank, vol,  vOljiq tank == Sa-hjg

Vo'liq.tank = 694006 gal

Total Liguid Volume, vol VOljig := VOljig ank N

voljq = 1388013 gal

Flow Conditions

Average Flow, Total, Qavg Qavg = 413-gpm
Peak Flow, Total, Apeak Upeak = 644-gpm
qavg

Average Flow, per tank, Yavg.tank Qavg.tank = ——

Qavg.tank = 206.5gpm

Ypeak

Peak Flow, per tank, Opeak.tank Qpeak.tank =

Opeak.tank = 322 gpm

Client: Western Refining Date Started: 02/18/09
Client Number: 135741 Last Modified: 02/23/09
Task Number: 021.300 Calc. By: JA

Checked: KV

Residence Time.xmcd

Page: 1 of 2




Residence Times for Bioreactors

Residence Time

lic Resi Ti A Fi VOIqu.tank
Hydraulic Residence Time, Average Flow, t, ., t 5= ———

qavg.tank

travg = 2.3day

vOljig tank

Hydraulic Residence Time, Peak Flow, t, ..t jeak =

Apeak.tank

tr peak = 1.5day

At average and peak flow conditions the residence time in the Bioreactors meets the aggressive biological
treatment requirement of <5 days. ‘

Client: Western Refining Date Started: 02/18/09 Residence Time.xmcd

Client Number: 135741 Last Modified: 02/23/09

Task Number: 021.300 Calc. By: JA Page: 2 of 2
Checked: KV '
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Aeration Power Level of Bioreactors

Aeration Power Level of Bioreactors

A blower manufacturer;s selection curve (attached) shows 106 bhp required when the airflow is 1350 scfm,
design airflow of blower is 1300 scfm per tank. Therefore the actual operating power per tank will be:

Number of tanks, n

Diameter, d

Surface Area, sa

Liquid Depth, hqu

Liquid Volume, vol,,

Power Level per tank, P,

)

Poperating = (1300‘_ :

106 bhp )

min )| 1350 3

Poperating = 102.1bhp

sa = 4418

hliq = 21ft

Vo'liq = 8sa- h“q

voljq = 694006 gal

Pt o Poperating
VOIqu
bh
m=m76p
10 gal

min )

The aeration power level of 147 hp per million gallons meets the aggressive biological treatment reqUirement of
greater than 6 hp per million gallons.

Client: Western Refining
Client Number: 135741
Task Number: 021.300

. Date Started: 02/18/09

Last Modified: 02/23/09
Calc. By: JA
Checked: KV

Powerl evel.xmcd

Page: 1 of 1




KAES En OMEGA/OMEGA PLUS ROTARY BLOWERS  02/15/09

OMEGAéB\LD;WERS - PACKAGE RECOMMENDATIONS - PAGE 1
J IR S e

Project: Gallup Bioreactor Distributor: BC

INPUT DATA:

Operating mode: Gauge pressure Flow medium : dry air

Kind of package: Standard Package Specific heat constant : 1.40

Inlet temperature : 95 °F Specific weight at standard conditions : 0.077 b/ ft2

Inlet pressure : 11.3 psi Pressure difference : 10.2 psig

Discharge pressure : 21.5 psi
ATTENTION:Is the place of installation above of 3300 ft. Please ensure that the motor is sufficiently cooled!
Technical data: NOTE: ACCESSORIES SHOWN ARE INTENDED FOR AIR USE ONLY.
Package: FB 790P Blower speed: 2600 rpm
Motor power: 1250 hp Connection DN: 10"
Operating voltage: 460V/ 60Hz % of maximum speed: 76
Accessories: yes no yes no
Relief valve: 2x 21/2" [0 [ Maintenance indicator mounted in s. enclosure: [] []
Unloaded start up valve: 60/S 0O O Inlet silencer-suction out of room: 0 [
Check plate: 10" [0 [J Inlet silencer-suction out of pipe: O 0O
Temperature gauge: [0 [ sound enciosure-suction out of room: 0 [
Temperature gauge with switch point: [0 [O Sound enclosure-suction out of pipe: O Ogd
Pressure gauge: [0 [ Spool piece for relief valve: O O
Spool piece for RV and unloaded start up valve: [] []]

Performance data: max. load design point

Pressure difference Ap: 12.0 psig 10.2 psig

Inlet flow Q1: 1829 icfm 1857 icfm

Q1 Standard* : 1350 scfm

Standard conditions 14.7 psia, 68°F and 36% RH

Discharge temp.*: 298 °F 264 °F

Motor shaft power

with belt losses + dirty filter*: 1329 hp 114.9 hp

Blower shaft power*: 106.0 bhp

Sound pressure level** : . without 96 dB(A) with enclosure

* Performance data to DIN ISO 1217, part 1, annex C
The pressure difference at max. load corresponds to relief valve setting!
** Measured to PN 8 NTC 2.3, 1 meter distance, free field measurement with sound isolated pipework.
Minimum input power required includes additional dirty filter losses of approx. 40 mbar.
Motor shaft power includes belt losses!
Attention OMEGA 23, 43 and 63 model blowers can be run over 12 psig, but requires factory APPROVAL, a limited
warranty may apply.

78 dB(A)

V 7.0 AD VERSION 03/20/02
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Western . WNR

1. Reffmning NVSE

GALLUP REFINERY

SuoivbD
o3 Jan 23 PMO1 01
Certified Mail 7008 2810 0000 4726 0539 |
January 26, 2009

Mr. Carl Chavez

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Re: OCD Discharge Permit GW-032, Permit Condition 24.A. and 24.B.
Dear Mr. Chavez:

This letter is to updete you regarding OCD Permit Condition 24.A. and 24.B. Gallup is
proceeding with the new Pilot Travel Center lift station/underground line design you
approved in the fourth quarter of 2008. As you requested, final design drawings are
included in this package. The two new four inch underground sewer lines were installed
and pressure tested in December 2008 to demonstrate mechanical integrity. Future testing
will follow Permit Condition 12.A. test procedure and timeline for underground
wastewater lines.

The existing line is still in use but a few piping modifications will be completed by
March 1 allowing the wastewater to be transferred over to one of the new lines should a
problem arise with the existing line. This will assure that after March 1, 2009 there will
be no bypass to the evaporation pond.

The Pilot Lift Station is progressing but there is a delay on the equipment arrival. The
Lakeside Strainers will arrive on-site the middle of April 2009, and will be the
completing step in the commissioning process. Three to four weeks before the screens
arrive on-site the lift station will begin construction. The lift station holding tank will be
buried and a foundation will be constructed around the new sump. The next phase will
include installation of the electrical and plumbing components. This process will be
completed during the construction and completion of the enclosing structure. The final
phase will include the installation of the process screens and processing the waste water
received from the Pilot Travel Center. Western Refining is therefore requesting an
extension from March 1, 2009 to June 13, 2009 to complete the entire project primarily
due to equipment delivery delays.

1-40 Exit 39, Jamestown, New Mexico 87347 ¢ 505 722-3833 * www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301




Your review and approval of this request are appreciated. Please contact me at (505) 722-
0217 if you have any comments or questions regarding this submittal.

Sincerely,é/i
Ed Riege
Environmental Manager

C: Ms. Hope Monzeglio
Mark Turri
Don Riley
Shane White
Gaurav Rajen
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD ‘

Sent: Tuesday, March 03, 2009 4:07 PM

To: Krapfl, Heidi, DOH

Cc: : Jones, Brad A., EMNRD; 'Rajen, Gaurav' -

Subiject: Western Refining SW- Gallup Refinery (GW-032) - Bio-Hazard Plan
Heidi Krapfl

Department of Health
(505) 476-3577

Good afternoon. Per our telephone conversation today, the New Mexico Oil Conservation Division (OCD) would
appreciate any comments that the NM Department of Health (DOH) would like to make on the submitted bio-hazard Plan
for the above refinery by April 3, 2009.

As we discussed, the DOH review is optional, but would be appreciated in the event you identify any concerns based on
the bio-hazard plan. The nearby Pilot Travel Center discharges its sanitary effluent into the Gallup Refinery Waste-Water
Treatment Plant and is used in the remediation or breakdown of organics in the refinery treatment system. The OCD just
wants to make sure that there is or are no bio-hazard issues based on the bio-hazard plan.

The OCD is currently reviewing the Bio-Hazard Plan submitted to the OCD by Western Refining SW- Gallup Refinery.
Any comments on the bio-hazard plan would be appreciated. If the OCD does not receive comments from DOH, this shall
not be misconstrued to mean that DOH has no concerns.

Please contact me if you have questions. Thank you in advance.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: hitp://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")




Chavez, Carl J, EMNRD

From: Larsen, Thurman [Thurman.Larsen@wnr.com]
Sent: Monday, February 09, 2009 4:05 PM

To: Chavez, Carl J, EMNRD

Subject: Pilot Travel Line tie-in Notification-Final Report

Dear Mr. Chavez;
As per our telephone conversation, | am submitting a final report on the tie-in to the Pilot Center line which is part of the
Sanitary Wastewater Treatment Design Project.

At approximately 0900 hrs on February 5, 2009, sanitary flow from Pilot Travel Center Lagoon #1 was temporarily diverted
from Lagoon #1 to Pond #9 in order to initiate a line tie-in between the sanitary lines from the Pilot Travel and the API that
leads to Lagoon #1. Once the flow was diverted to Pond #9, the Contractors installed three valves and tied these lines
directly to the APl inlet line. These valves are intended to allow flexibility in the repair and operation of the influent to the
API system from the Pilot Travel Center.

At approximately 0900 hrs on February 6, 2009, flow was returned to Lagoon #1. The average flow rate from Pilot Travel
Center is approximately (20 gpm) or approximately ((28,800 gallons). Tank Farm personnel were instructed to minimize
the flow from the Pilot Travel Center during this period. Also, Tank Farm personnel were instructed to add chlorine during
this time frame. Utilizing the Best Engineering Judgment based on the average flow rate, on the time, and on the
minimization of flow during this period, the flow was estimated to be approximately (1 -2 gpm) or approximately (1440 -
2880 gallons) during the 24 hour period.

If you require additional information on this matter, please feel free to contact me at the telephone indicated below.
Sincerely,

Beck Larsen; CHMM, REM, RPG
Environmental Engineer

Western Refining Company
Route 3, Box 7

Gallup, NM 87301
Office:(505) 722-0258

Fax: (505) 722-0210

Office Cell: (505) 862-1749
thurman.larsen@wnr.com

From: Larsen, Thurman

Sent: Wednesday, February 04, 2009 2:51 PM
To: 'Carlj.Chavez@state.nm.us'

Subject: Pilot Travel Line tie-in Notification

Dear Mr. Chavez,

This memo is a follow-up to my telephone call to your office this afternoon as a means of formal notification. Western
Refining (Gallup) is in the process to begin a tie-in of two new lines to an existing line. | order to proceed we are going to
have to temporarily divert the sanitary flow from Pilot Travel Center going into Lagoon 1 to Pond 9. The purpose of this
temporary diversion is to insert the necessary valves and to tie-in the other two lines into a main line going to Lagoon 1.
Once completed, this modification will allow us the flexibility to isolate these lines if required. The diversion will last about
a 24 hour period, long enough to allow the glue to set. During this diversionary period, chlorine will be added to the
system in order to provide the proper chlorination for the system. Also, the flow going into the Pond 9 will be minimized.

Sincerely,




Beck Larsen, CHMM, REM, RPG
Environmental Engineer

Western Refining Company
Route 3, Box 7

Gallup, NM 87301
Office:(505) 722-0258

Fax: (505) 722-0210

Office Cell: (505) 862-1749
thurman.larsen @wnr.com

This inbound email has been scanned by the MessageLabs Email Security System.




Western Refining

Overview of New Western Refining Wastewater
Treatment System at Gallup Refinery

01/21/2009 WESTERN REFINING
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Chavez, Carl J, EMNRD

From: Rajen, Gaurav [Gaurav.Rajen@wnr.com]

Sent: Tuesday, November 04, 2008 1:59 PM

To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV

Cc: Riege, Ed; Hallock, Jim

Subject: Additional attachment for earlier e-mail RE: Engineering and Design of the Pilot Travel
Center's Sanitary Wastewater Lift Station GW-032

Attachments: Raptor bulletin.pdf '

FY!: additional attachment related to our previous e-mail regarding “Engineering and Design of the Pilot Travel Center's
Sanitary Wastewater Lift Station GW-032.”

This inbound email has been scanned by the MessageLabs Email Security System.
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The Lakeside Raptor® Rotating Drum
Screen meets and exceeds the expecta-
tions of operators worldwide with its
innovative screening solutions. Not only
does the Rotating Drim Screen remove

" solids, but it also washes and dewaters
captured screenings. Along with a simple
design and operation process, this screen
has a high removal efficiency and low
disposal costs.

Wastewater from the influent channel flows directly
into the screening basket. Fabricated with either
wedge-shaped screen bars or perforated plate, the
screening basket retains fine solids without
clogging. Installed at the front of the screening
basket, a seal assembly plate prevents unscreened
wastewater from bypassing the screen.

When the wastewater rises to a predetermined level,
the screening basket rotates and lifts the screened
material out of the influent flow stream. As the
material reaches the top of the screening basket,
with the help of gravity, it drops into the central
screw conveyor/compactor. Any material still in the
screening ‘basket is removed by a spray wash
system. This system also flushes organic materials
back into the influent ¢hannel.

The central screw conveyor/compactor transports
screened material to the discharge chute and
storage container.  During transport, the solids are
compacted and dewatered up to a 40 percent dry
solids content.

Wedge-shaped screen bars
retain solids without clogging.
Bar spaces are 0.02 inch
(0.5mm) and larger.

AERTEw Perforated openings are
;,,’,‘:,*,‘.;,?&‘;&‘ perfect for capturing fine
poaseavsuns solids and long stringy
wnaswervey material.  Hole diameter is
0.08 inch (2mm) and larger.
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All stainless steel construction for superior corrosion
resistance
Simple mechanical design requires little maintenance

L]

Hinged structural support allows unit to pivot out of
channel for maintenance at floor level

Simple drive assembly makes service easy and reduces
maintenance costs

Unit is shipped fully assembled to minimize
installation expenses

All mating parts are machined to ensure proper fit and
operation

The Rotating Drum Screen's
mechanical design and stainless
steel construction lengthen its
service Iife.

3




Tank Mounting
Available for all size screens,
the entire unit can be enclosed
in a pre-engineered tank.

| Weather Protection

Available for all size screens
and transport tubes, the
Lakeside weather protection
system protects to [3°
below zero (minus 25° C).

- Bagging Attachment

Available for ali size screens, the
enclosed transport and optional
continuous bagging attachment
reduce odors and provide aclean
work area.

Control Panel

Lakeside control panels are
PLC-equipped for versatile
and efficient operation.
Explosion-proof designs are
also available. '

Treatment equipment and systems solutions from Lakeside

Lakeside offers a wide range of equipment and systems for virtually all stages of wastewater treatment from influent through final
discharge. Each process and equipment item that we supply is manufactured with one goal in mind . .

improve the quality of our water resources in the most cost-effective way possible.

We've been doing just that since 1928.

Aeration Clarification RAPTOR?® Screening Products
newair® Diffuser Spiraflo Clarifier Fine Screen
CLR Process Spiravac Clarifier Micro Strainer
E.A. Aerotor Tertiary Treatment using Series Clarification Rotating Drum Screen,
Magna Rotors Full-Surface Skimming Wash Press
Rotor Covers Septage Acceptance Plant
Level Control Weirs Trickling Filters

Submersible Products Trash & Screen Rakes

Other Screening Products

Water Intake Screens

Mixers CSO Screens
Propeller Pumps
Grinder Pumnps Packaged Headworks Systems

LAKESIDE

Water Penification Sumee 1428
1022 E. Dcvon, P.0O. Box 8448
Bartlets, IL 60103
630/837-5640, FAX: 630/837-5647
I5-mail: sales@lakeside-cquipment.com
hitp://wwvw.lakeside-equipment.com

RAPTOR®Complete Plant
H-PAC

Grit Collection
SpiraGrit
Aeroductor
RAPTOR® Grit Washer
Inline Grit Collector
Model L Grit Classifier

Screw Pumps
Open Screw Pumps
Enclosed Screw Pumps

. to reliably




1022 E. Devon » Bartlett, IL 60103
630/837-3640 « FAX: 630/837-5647

Plant Performance Report #169
December 2006

At the Wheaton Sanitary District, Wheaton, Ill., the Raptor* Rotating Drum Screen (above) has been in operation
Jor frve vears. The screen is highly efficient in processing scum, grease and floatables from the adjacent clarifiers,

producing discharge (inset) that regularly passes paint filter tests.

Primary settling tank grease and
skimmings are difficult materials
to process at wastewater treatment
facilities. While many facilities
tend to pump this scum into their
digesters, it is difficult to mix
and more difficult to biologically
stabilize, forcing plants to look for
other methods of treatment.

The Wheaton Sanitary District,
Wheaton, 1llinois, operates with
three rectangular chain and flight
primary clarifiers. Surface scum
and other floatables were skimmed
into a pit to be decanted then
pumped to an externally fed drum
screen. The screen was located
in one building and the pump in
another with the process running
five steps: skimming/decanting,
pumping, filtering, and conveyance
to a dumpster.

While testing septage screening
equipment for a new receiving
station, the staff at Wheaton

noted the capability of a different
type of rotating drum screen,
which handles grease and solid
material by removing, dewatering
and compacting in one machine.
The unit, Lakeside Equipment
Corporation’s Raptor® Rotating
Drum Screen (RDS), was brought
in to test its handling of grease and
floating material removed by the
skimming troughs.

The RDS, with 0.5mm-spaced
wedge wire, receives skimmings
from the scum pit next to the
screen, effectively removing grease
and solid material. The material
enters the rotating drum where it is
screened and deposited in the screw
conveyor to be dewatered and
compacted. Discharged screenings
were a solid material of grease and
debris. It became apparent during
testing the RDS could perform the
five-step process of scum handling
with one piece of equipment. After

Page 1

sales@lakeside-equipment.com
http://www.lakeside-equipment.com
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gen 5 Mainten are-free

. comtinued

further testing, the plant concluded
the RDS could be installed directly
into the scum pit, eliminating the
need for pumping. The District
contacted Lakeside and purchased
a 31-inch Rotating Drum Screen
for installation directly 1nto the

existing scum pit.

Skimmings fromthree sedimentation
tank troughs enter the chamber
through a common pipe. Operator
attention is minimal as the unit
operates automatically based oD
preset water levels. The first
processed material was visibly
free of liquids and accepted by
the landfill and wastehauter. The
staff inspected the filtrate that had
assed through the drum screen
as it left the scum pit and flowed
downthe owered decant tube. The
filtrate was clear and contained

little solids.

Plant operators adjust the common
pipeline 10 allow skimmings from
adjacent clarifiers to enter the
screen’s channel. The screen starts
to process the scum, grease and

floatables without any attention

required.

Aside from weekly high-pressure

spray wash cleanings, the R
has been maintenance free. The
Rotating Druin Screen has now
provided 5 years of retiable scum
processing in one unit. The
discharged material passes paint
flter testing for free liquids and
provides 2 quick, economical and
clean way 0 Process primary tank

skimmings.

Page 2




Chavez, Carl J, EMNRD

From: Rajen, Gaurav [Gaurav.Rajen@wnr.com]

Sent: Tuesday, November 04, 2008 1:48 PM

To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV

Cc: Riege, Ed; Hallock, Jim; Turri, Mark; Riley, Don

Subject: Engineering and Design of the Pilot Travel Center's Sanitary Wastewater Lift Station GW-032
Attachments: Letter with list of attachments and basic drawing.pdf; Travel Center pond-2.ppt; Lakeside

RAPTOR dwg.pdf; Pilot Travel Center Site Plan rev 1.pdf; Pilot Travel Center Land
Survey.pdf; Z-02-158 refinery elevatin contours rev 1.pdf

Dear Carl and Hope:
It is a pleasure to send you a letter from Ed Riege and supporting documents related to our proposed sanitary wastewater
lift station connecting sanitary wastewater from the Pilot Travel Center to our wastewater treatment system. Ed is out of

town, so | am sending on the letter he signed including related documents — we have mailed copies of these to you all
today.

We look forward to your review.
With my best regards,

Raj

Gaurav Rajen

Environmental Engineer

Western Refining Gallup Refinery
505-722-0227

PS: | am also sending a separate e-mail with one more of the attachments as we have a 5 Megabyte limit on attachments.

This inbound email has been scanned by the MessageLabs Email Security System.




Refining

LISTED,

NYSE

GALLUP REFINERY

October 31, 2008

Mr. Carl Chavez

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Ms. Hope Monzeglio

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, BLDG 1
Santa Fe NM 87505

Re: Engineering and Design of the Sanitary Wastewater Lift Station GW-032
Dear Mr. Chavez and Ms. Monzeglio

Enclosed are various documents for your consideration that describe our proposed
alternative to our previous.plan for the Western Refining, Ga]]up Refinery, Sanitary




suffers a break. A second back-up line has the advantage that a rupture that lasts longer
than 48 hours to repair could be dealt with more easily by using the secondary back-up
line. Also, we will connect the two pipelines at various junctions (along with several
clean-out locations) to account for any eventuality that both pipelines suffer a break (or
leak for whatever reason) at the same time. We will thus be able to use sections of each
pipeline in the extreme unlikely eventuality that both lines ever need repair
simultaneously. We will also hydro-test the lines prior to commissioning, have a regular
inspection and maintenance schedule to avoid any such possibility, and test the lines on a
five year schedule.

We do understand the OCD and the NMED are concerned about the possibility that the
Pilot Travel Center might send oil along with its sanitary wastewaters to the Western
Refining new Wastewater Treatment System. The Pilot Travel Center does operate its
own oil-water separator for all water generated from its truck and automobile service
areas (this stream is kept separate from sanitary wastewater), and the water from the oil-
water separator goes to the Pilot Travel Center’s on-site evaporation lagoon (see satellite
photograph and maps). Sludge from this oil-water separator is pumped out on a regular
basis and is shipped off-site. The kitchen wastewater is also segregated and goes through
grease traps before entering the sanitary wastewater stream. The Pilot Travel Center,
therefore, will only send sanitary wastewater (and kitchen wastewater without oil and
grease) to our wastewater treatment system, as the various streams within the Travel
Center are physically segregated and treated differently.

The new alternative we are proposing has an additional great benefit - we are now
proposing screens that will screen out < 2 mm solids, a scale smaller than our original
plan. This finer scale is needed for the effective operation of our proposed new
wastewater treatment system that deals with process wastewater along with the sanitary
wastewater from the Pilot Travel Center.

Please contact me at (505) 722-0217 if you have any comments or questions regarding
this submission.

Sincerely,

=

Ed Riege
Environmental Superintendent

/Attachments

ce: Mark Turri
Don Riley
Jim Hallock
Gaurav Rajen
Western Refining




ATTACHMENTS

Pilot Lift Station Basic Drawing rev 1 Kz
Pilot Travel Center Site Plan rev 1
Pilot Travel Center Land Title Survey

Figure 1 — Pilot Travel Center Satellite photograph

Figure 2 — Pilot Travel Center Satellite photograph

Z-02-158 Refinery elevation & Contours rev 1 (indicates new waste water pipe
routing)

D78534 Lakeside RAPTOR Rotating Drum Screen Mode] 24RDS-0.08-102
D-68979 Lakeside RAPTOR Wedge Section Installation Model 24WS-0.04-89
Lakeside Raptor Rotating Drum Screen bulletin #2316

Lakeside Raptor Rotating Drum Screen Plant Performance Report #169
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Chavez, Carl J, EMNRD

From: Rajen, Gaurav [Gaurav.Rajen@wnr.com]

Sent: Tuesday, November 04, 2008 1:48 PM

To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV

Cc: Riege, Ed; Hallock, Jim; Turri, Mark; Riley, Don

Subject: Engineering and Design of the Pilot Travel Center's Sanitary Wastewater Lift Station GW-032
Attachments: Letter with list of attachments and basic drawing.pdf; Travel Center pond-2.ppt; Lakeside

RAPTOR dwg.pdf; Pilot Travel Center Site Plan rev 1.pdf; Pilot Travel Center Land
Survey.pdf; Z-02-158 refinery elevatin contours rev 1.pdf

Dear Carl and Hope:
It is a pleasure to send you a letter from Ed Riege and supporting documents related to our proposed sanitary wastewater
lift station connecting sanitary wastewater from the Pilot Travel Center to our wastewater treatment system. Ed is out of

town, so | am sending on the letter he signed including related documents — we have mailed copies of these to you all
today.

We look forward to your review.
With my best regards,

Raj

Gaurav Rajen

Environmental Engineer

Western Refining Gallup Refinery
505-722-0227

PS: I am also sending a separate e-mail with one more of the attachments as we have a 5 Megabyte limit on attachments.

This inbound email has been scanned by the MessageLabs Email Security System.
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 3:38 PM

To: 'Riege, Ed'

Cc: Monzeglio, Hope, NMENV; Hallock, Jim; Rajen, Gaurav; Larsen, Thurman
Subject: RE: 305 - Jamestown, NM: OWS infofmation

Ed:
I received your phone message today.

You are approved to move forward with sanitary project and the agencies will expect a more detailed design
drawing based on the Pilot Travel Center’s treatment system and effluent into the refinery treatment system.

| have asked Hope Monzeglio to contact you if she has any concerns as the agencies had discussed your plans
during a meeting last week, but could not approve until we received more info. from the Pilot Travel Center.

Please contact me if you have questions. | will be out of the office until 12/3/2008. You may contact me next
week at (505) 660-1067 next week if you have questions. You may also contact Hope. Thank you.

Please be advised that NMOCD approval of this plan does not relieve Western Refining Southwest- Gallup
Refinery of responsibility should their operations fail to adequately investigate and remediate contamination that
pose a threat to ground water, surface water, human health or the environment. In addition, NMOCD approval
does not relieve Western Refining Southwest- Gallup Refinery of responsibility for compliance with any other
federal, state, or local laws and/or regulations.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Oftice: (505) 476-3491

Fax: (505) 476-3462

E-mail: Carl].Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Riege, Ed [mailto:Ed.Riege@wnr.com]

Sent: Thursday, November 20, 2008 1:31 PM

To: Chavez, Carl J, EMNRD

Cc: Monzeglio, Hope, NMENV; Hallock, Jim; Rajen, Gaurav; Larsen, Thurman
Subject: FW: 305 - Jamestown, NM: OWS information

Carl,
Good news, | got more detail on Pilot’s oil water separator for you from Joey Cupp. His email to me is below along
with 5 attachments.

Thanks
Ed

Ed Riege
Environmental Manager

12/4/2008
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Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege@wnr.com

From: Chip Hughes [mailto:Chip.Hughes@pilottravelcenters.com]
Sent: Thursday, November 20, 2008 1:06 PM

To: Riege, Ed

Cc: Joey Cupp

Subject: 305 - Jamestown, NM: OWS information

Ed,

Per our discussion, please find attached the schematic of the oil water separator (one
from the supplier & one from our plans) that is installed at our site. I included some
of the details of the diesel islands as well, showing the center drains and how they are
piped to the OWS.

As | mentioned in our meeting, the OWS is monitored on a weekly to monthly basis
so if anything comes up out of the ordinary we address it ASAP. The last oil pick up
was conducted on 9-20-08 and before that it was done during the 2-7-08 cleaning.
Based on past monitoring data, it has been emptied on a semi annual basis, but as
previously stated, we monitor the OWS levels and if the oil gets to 20 or more inches
the product is picked up for recycling. The 20-inch number is when the pickup
becomes profitable for the carrier; therefore, there is no cost to Pilot for this service.

I have also looked into the last time the system was completely cleaned (emptied of all
fluids, entered and inspected) and its next scheduled service. The OWS was last
serviced on 2-7-08 and the next scheduled maintenance is February 2010. The water
that is discharged from the OWS goes directly to our environmental pond located in
the grassy area north of the OWS past the truck scales.

Let me know is you need anything else from me.

<<PTC #305 -- QOil-Water Separator Drawings.pdf>> <<DSL Island overview(TEMPO015).pdf>> <<Site Plan
(TEMPO003).pdf>> <<DSL Island detail(TEMPO016).pdf>> <<OWS detail( TEMP014).pdf>>

Chip Hughes

Environmental Project Manager
Pilot Travel Centers, LLC
Main: 865-588-7488 x2438

Direct: 865-474-2438

12/4/2008
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Fax: 865-297-1383
Cell: 865-206-5269

chip.hughes @ pilottravelcenters.com

This inbound email has been scanned by the MessageLabs Email Security System.

12/4/2008
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Chavez, Carl J, EMNRD

From: Riege, Ed [Ed.Riege @wnr.com]

Sent: Tuesday, November 18, 2008 12:38 PM

To: Chavez, Cari J, EMNRD; Monzeglio, Hope, NMENV

Cc: Hallock, Jim; Rajen, Gaurav

Subject: RE: Engineering and Design of the Pilot Travel Center's Sanitary Wastewater Lift Station GW-
032

Attachments: Pilot color scan 1.jpg; Pilot color scan 2.jpg; _1118112725_001.pdf

Carl,

On drawing C3.0 | highlighted in yellow the 6,000 gal oil water separator where oil is separated and pumped out
and water overflows to the environmental control basin evaporation pond located on Pilot property. Any spills
emanating from the truck filling station and surrounding area is directed to this separator. On drawing #2 |
highlighted the following:

Blue: the four 2,000 gal septic tanks. One is located at the service building which also serves as the truck wash
which is currently not in service, one is located at the truck tire and service facility, one or possibly two are located
behind the main building which houses the restaurants, and one for the RV dump station.

Blue with yellow trim: this is a sand trap for the truck wash facility.

Pink: location of sanitary sewer line.

Drawing P-10 of the service building shows the waste oil collection area leading to a waste oil storage tank.
Also included is sheet 15 of 15 detailing the RV dump and septic tank detail.

The environmental project manager for Pilot is Chip Hughes and he can be reached at 865-206-5269 or
chip.hughes @ pilottravelcenters.com.

Thanks
Ed

Ed Riege
Environmental Manager

Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege@wnr.com

From: Rajen, Gaurav

Sent: Tuesday, November 04, 2008 1:48 PM

To: 'Chavez, Carl J, EMNRD'; 'Monzeglio, Hope, NMENV'

Cc: Riege, Ed; Hallock, Jim; Turri, Mark; Riley, Don

Subject: Engineering and Design of the Pilot Travel Center's Sanitary Wastewater Llft Station GW-032

Dear Carl and Hope:

It is a pleasure to send you a letter from Ed Riegé and supporting documents related to our proposed sanitary
wastewater lift station connecting sanitary wastewater from the Pilot Travel Center to our wastewater treatment
system. Ed is out of town, so | am sending on the letter he signed including related documents — we have mailed
copies of these to you all today.

We look forward to your review.

With my best regards,

11/20/2008
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Raj

Gaurav Rajen

Environmental Engineer

Western Refining Gallup Refinery
505-722-0227

PS: | am also sending a separate e-mail with one more of the attachments as we have a 5 Megabyte limit on
attachments.

This inbound email has been scanned by the MessageLabs Email Security System.

11/20/2008
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305 - Jamestown, NM: OWS information ' Page 1 of 2

Chavez, Carl J, EMNRD

From: Riege, Ed [Ed.Riege @wnr.com]

Sent: Thursday, November 20, 2008 1:31 PM

To: Chavez, Carl J, EMNRD

Cc: Monzeglio, Hope, NMENV; Hallock, Jim; Rajen, Gaurav; Larsen, Thurman
Subject: FW: 305 - Jamestown, NM: OWS information

Attachments: PTC #305 -- Oil-Water Separator Drawings.pdf; DSL Island overview(TEMPQ15).pdf; Site Plan
(TEMPOQO3).pdf; DSL Island detail{ TEMP016).pdf; OWS detail(TEMP014).pdf

Carl,
Good news, | got more detail on Pilot’s oil water separator for you from Joey Cupp. His email to me is below along
with 5 attachments.

Thanks
Ed

Ed Riege
Environmental Manager

Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege@wnr.com

From: Chip Hughes [mailto:Chip.Hughes@pilottravelcenters.com]
Sent: Thursday, November 20, 2008 1:06 PM

To: Riege, Ed

Cc: Joey Cupp

Subject: 305 - Jamestown, NM: OWS information

Ed,

Per our discussion, please find attached the schematic of the oil water separator (one
from the supplier & one from our plans) that is installed at our site. I included some
of the details of the diesel islands as well, showing the center drains and how they are
piped to the OWS.

As I mentioned in our meeting, the OWS is monitored on a weekly to monthly basis
so if anything comes up out of the ordinary we address it ASAP. The last oil pick up
was conducted on 9-20-08 and before that it was done during the 2-7-08 cleaning.
Based on past monitoring data, it has been emptied on a semi annual basis, but as
previously stated, we monitor the OWS levels and if the oil gets to 20 or more inches .
the product is picked up for recycling. The 20-inch number is when the pickup
becomes profitable for the carrier; therefore, there is no cost to Pilot for this service.

I have also looked into the last time the system was completely cleaned (emptied of all
fluids, entered and inspected) and its next scheduled service. The OWS was last

11/20/2008



305 - Jamestown, NM: OWS information Page 2 of 2 )

serviced on 2-7-08 and the next scheduled maintenance is February 2010. The water
that is discharged from the OWS goes directly to our environmental pond located in
the grassy area north of the OWS past the truck scales.

Let me know is you need anything else from me.

<<PTC #305 -- Oil-Water Separator Drawings.pdf>> <<DSL Island overview(TEMP015).pdf>> <<Site Plan
(TEMPOO03).pdf>> <<DSL Island detail(TEMPO016).pdf>> <<OWS detail(TEMP014).pdf>>

Chip Hughes

Environmental Project Manager
Pilot Travel Centers, LLC
Main: 865-588-7488 x2438

Direct: 865-474-2438

Fax: 865-297-1383

Cell: 865-206-5269

chip.hughes @ pilottravelcenters.com

This inbound email has been scanned by the MessageLabs Email Security System.

11/20/2008
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72" » DEADMAN HOLD DOWN STRAP SPACING (GRIT CHAMBER)

(2) REQUIRED SHIPPED LOOSE
16'=11"

TAG MANWAY

(OIL SEPARATOR CHAMBER)

g

[e]

L
68" THICK
PETROSCREEN MATERIAL
48" 0.AH. 1
NTS
. 48" O.AW.
N.T.S.
DETAIL—A
(PETROSCREEN COALESCER)
NOT TO SCALE

mmmp=——
|
|

===

24" ® MANHOLE W/ 5" x 4"
NYLON BUSHING (GAUGE)

P.P.2 MONITOR LUG

8" @ 150 # R.F.S.0. FLANGE

4" DIA. PIPE NIPPLES W/ CAPS T.B.E. 4" LONG
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BUSHING (VENT)
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"o ...
37 e NPT W/ 37x2 NYLON BUSHING

NYLON BUSHING

V
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GENERAL NOTES
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TYPE : SINGLE WALL, ACT-100U, DOUBLE BASIN OIL
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October 31, 2008

Mr. Carl Chavez

0il Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Ms. Hope Monzeglio

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, BLDG 1
Santa Fe NM 87505

Re: Engineering and Design of the Sanitary Wastewater Lift Station GW-032
Dear Mr. Chavez and Ms. Monzeglio:

Enclosed are various documents for your consideration that describe our proposed
alternative to our previous plan for the Western Refining, Gallup Refinery, Sanitary
Wastewater Lift Station. This submission is based on our preliminary telephone
discussions with you, Carl, on Thursday, October 24, 2008. Our alternative plan we
believe will be more effective, with lower operational requirements, and less system
complexity, and meet the requirements in the OCD letter dated March 12, 2008.

Earlier, we had submitted various drawings to meet the requirement of sending
engineering and design details to the agencies by June 2008, and these drawings and our
plan had been approved by the OCD/NMEMNRD. Through this submittal we are sending
you detailed drawings of important features of our proposed alternative and various other
documents (maps, satellite photographs, drawings, block-flow diagrams, etc.) that will
help you understand our reasoning and enable you to provide us with an evaluation of the
alternative approach. At this time, the detailed drawings for our entire alternative plan are
under preparation, and will be completed based on your approval of our proposed
alternative.

The plan submitted earlier involved the construction of tanks with a capacity of 48-hours
flow holding capacity, to account for the circumstance of a rupture or leak in the pipeline
between the Pilot Travel Center and our wastewater treatment system. We are now
proposing the construction of a second back-up pipeline, along with the new pipeline and
new lift station to serve as an alternative to holding tanks in case the primary pipeline

1-40 Exit 39, Jamestown, New Mexico 87347 ¢ 505 722-3833 ¢ www.wnr.com

Mail: Route 3 Box 7, Gallup, New Mexico 87301




suffers a break. A second back-up line has the advantage that a rupture that lasts longer
than 48 hours to repair could be dealt with more easily by using the secondary back-up
line. Also, we will connect the two pipelines at various junctions (along with several
clean-out locations) to account for any eventuality that both pipelines suffer a break (or
leak for whatever reason) at the same time. We will thus be able to use sections of each
pipeline in the extreme unlikely eventuality that both lines ever need repair
simultaneously. We will also hydro-test the lines prior to commissioning, have a regular
inspection and maintenance schedule to avoid any such possibility, and test the lines on a
five year schedule.

We do understand the OCD and the NMED are concerned about the possibility that the
Pilot Travel Center might send oil along with its sanitary wastewaters to the Western
Refining new Wastewater Treatment System. The Pilot Travel Center does operate its
own oil-water separator for all water generated from its truck and automobile service
areas (this stream is kept separate from sanitary wastewater), and the water from the oil-
water separator goes to the Pilot Travel Center’s on-site evaporation lagoon (see satellite
photograph and maps). Sludge from this oil-water separator is pumped out on a regular
basis and 1s shipped off-site. The kitchen wastewater is also segregated and goes through
grease traps before entering the sanitary wastewater stream. The Pilot Travel Center,
therefore, will only send sanitary wastewater (and kitchen wastewater without oil and
grease) to our wastewater treatment system, as the various streams within the Travel
Center are physically segregated and treated differently.

The new alternative we are proposing has an additional great benefit - we are now
proposing screens that will screen out < 2 mm solids, a scale smaller than our original
plan. This finer scale is needed for the effective operation of our proposed new
wastewater treatment system that deals with process wastewater along with the sanitary
wastewater from the Pilot Travel Center.

Please contact me at (505) 722-0217 if you have any comments or questions regarding
this submission.

Sincerely,

Ed Riege
Environmental Superintendent

/Attachments

cc: Mark Turri
Don Riley
Jim Hallock
Gaurav Rajen
Western Refining




ATTACHMENTS
o Pilot Lift Station Basic Drawing rev 1
° Pilot Travel Center Site Plan rev 1
) Pilot Travel Center Land Title Survey

° Figure 1 — Pilot Travel Center Satellite photograph

° Figure 2 — Pilot Travel Center Satellite photograph
J Z-02-158 Refinery elevation & Contours rev 1 (indicates new waste water pipe
routing)

° D78534 Lakeside RAPTOR Rotating Drum Screen Model 24RDS-0.08-102
o D-68979 Lakeside RAPTOR Wedge Section Installation Model 24WS-0.04-89

° Lakeside Raptor Rotating Drum Screen bulletin #2316

° Lakeside Raptor Rotating Drum Screen Plant Performance Report #169
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Area of detail (Figure 2)
Pilot Travel Center Western Refining

Gallup Refinery

Figure 1: Satellite ﬂscﬁonqmﬁs of general project area




On-site evaporation pond for Pilot
Travel Center’s water from
underground Oil-Water Separator

Figure 2: Satellite photograph.of Pilot Travel Center
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The Lakeside Raptor® Rotating Drum
Screen meets and exceeds the expecta-
tions of operators worldwide with its
innovative screening solutions. Not only
does the Rotating Drum Screen remove
solids, but it also washes and dewaters
captured screenings. Along with a simple
design and operation process, this screen
has a high removal efficiency and low
disposal costs.

Wastewater from the influent channel flows directly
into the screening basket. Fabricated with either
wedge-shaped screen bars or perforated plate, the
screening basket retains fine solids without
clogging. Installed at the front of the screening
basket, a seal assembly plate prevents unscreened
wastewater from bypassing the screen.

When the wastewater rises to a predetermined level,
the screening basket rotates and lifts the screened
material out of the influent flow stream. As the
material reaches the top of the screening basket,
with the help of gravity, it drops into the central
screw conveyor/compactor. Any material still in the
screening basket is removed by a spray wash
system. This system also flushes organic materials
back into the influent channel.

The central screw conveyor/compactor transports
screened material to the discharge chute and
storage container. During transport, the solids are
compacted and dewatered up to a 40 percent dry
solids content.

Wedge-shaped screen bars
retain solids without clogging.
Bar spaces are 0.02 inch
(0.5mm) and larger.

HEEBE R Perforated openings are

srasravense solids and

ik LYY perfect for capturing fine

long stringy

,«;,m sway material. Hole diameter is
0.08 inch (2mm) and larger.




o All stainless steel construction for superior corrosion
resistance

o Simple mechanical design requires litle maintenance
Hinged structural support allows unit to pivot out of
channel for maintenance at floor level

e Simple drive assembly makes service easy and reduces
maintenance costs

@ Unit is shipped fully assembled to minimize
installation expenses

@ All mating parts are machined to ensure proper fit and
operation

3

The Rotating Drum Screen's
mechanical design and stainless
steel construction lengthen its
service life.

»Integréted screening press.
eight of screenings




Bagging Attachment
Available for all size screens, the
enclosed transport and optional
continuous bagging attachment
reduce odorsand provide aclean
work area.

Tank Mounting
Available for all size screens,
the entire unit can be enclosed
in a pre-engineered tank.

Control Panel

Lakeside control panels are
PLC-equipped for versatile
and efficient operation.
Explosion-proof designs are
also available. 4

Weather Protection

Available for all size screens
and transport tubes, the
Lakeside weather protection
system protects to |3°
below zero (minus 25° Q).

Treatment equipment and systems solutions from Lakeside

Lakeside offers a wide range of equipment and systems for virtually all stages of wastewater treatment from influent through final
discharge. Each process and equipment item that we supply is manufactured with cne goal in mind . . . to reliably
improve the quality of our water resources in the most cost-effective way possible.

We've been doing just that since 1928.

Aeration Clarification RAPTOR® Screening Products  Grit Collection
newair® Diffuser Spiraflo Clarifier Fine Screen SpiraGrit
CLR Process Spiravac Clarifier Micro Strainer Aeroductor
E.A. Aerotor Tertiary Treatment using Series Clarification Rotating Drum Screen RAPTOR® Grit Washer
Magna Rotors Full-Surface Skimming Wash Press [nline Grit Collector
Rotor Covers Septage Acceptance Plant Model L Grit Classifier
Level Control Weirs Trickling Filters
Other Screening Products Screw Pumps
Submersible Products Trash & Screen Rakes Water Intake Screens Open Screw Pumps
Mixers CSO Screens Enclosed Screw Pumps
Propeller Pumps :
Grinder Pumps Packaged Headworks Systems
RAPTOR®Complete Plant
H-PAC

—
LAKESIDE
L4
1022 E. Devon, P.O. Box 8448
Bardett, IL. 60103
630/837-5640, FAX: 630/837-5647

E-mail: sales@lakeside-equipment.com

httpz/Awvww lakeside-equipment.com




1022 E. Devon « Bartlett, IL 60103
630/837-5640 « FAX: 630/837-5647

Primary settling tank grease and
skimmings are difficult materials
to process at wastewater treatment
facilities. While many facilities
tend to pump this scum into their
digesters, it is difficult to mix
and more difficult to biologically
stabilize, forcing plants to look for
other methods of treatment.

The Wheaton Sanitary District,
Wheaton, Illinois, operates with
three rectangular chain and flight
primary clarifiers. Surface scum
and other floatables were skimmed
into a pit to be decanted then
pumped to an externally fed drum
screen. The screen was located
in one building and the pump in
another with the process running
five steps: skimming/decanting,
pumping, filtering, and conveyance
to a dumpster.

While testing septage screening
equipment for a new receiving
station, the staff at Wheaton

Plant Performance Report #169
December 2006

een is Maintenance-free

At the Wheaton Sanitary District, Wheaton, 111, the Raptor* Rotating Drum Screen (above) has been in operation
Jfor five vears. The screen is highly efficient in processing scum, grease and floatables from the adjacent clarifiers,
producing discharge (inset} that regularly passes paint filter tests.

noted the capability of a different
type of rotating drum screen,
which handles grease and solid
material by removing, dewatering
and compacting in one machine.
The unit, Lakeside Equipment
Corporation’s Raptor® Rotating
Drum Screen (RDS), was brought
in to test its handling of grease and
floating material removed by the
skimming troughs.

The RDS, with 0.5mm-spaced
wedge wire, receives skimmings
from the scum pit next to the
screen, effectively removing grease
and solid material. The material
enters the rotating drum where it is
screened and deposited in the screw
conveyor to be dewatered and
compacted. Discharged screenings
were a solid material of grease and
debris. It became apparent during
testing the RDS could perform the
five-step process of scum handling
with one piece of equipment. After
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further testing, the plant concluded
the RDS could be installed directly
into the scum pit, eliminating the
need for pumping. The District
contacted Lakeside and purchased
a 31-inch Rotating Drum Screen
for installation directly into the
existing scum pit.

Skimmings from three sedimentation
tank troughs enter the chamber
through a common pipe. Operator
attention is minimal as the unit
operates automatically based on
preset water levels. The first
processed material was visibly
free of liquids and accepted by
the landfill and wastehauler. The
staff inspected the filtrate that had
passed through the drum screen
as it left the scum pit and flowed
down the lowered decant tube. The
filtrate was clear and contained
little solids.

Plant operators adjust the common
pipeline to allow skimmings from
adjacent clarifiers to enter the
screen’s channel. The screen starts
to process the scum, grease and
floatables without any attention
required.

Aside from weekly high-pressure
spray wash cleanings, the RDS
has been maintenance free. The
Rotating Drum Screen has now
provided 5 years of reliable scum
processing in one unit. The
discharged material passes paint
filter testing for free liquids and
provides a quick, economical and
clean way to process primary tank
skimmings.
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, November 21, 2008 3:38 PM

To: ‘Riege, Ed'

Cc: Monzeglio, Hope, NMENV; Hallock, Jim; Rajen, Gaurav; Larsen, Thurman
Subject: RE: 305 - Jamestown, NM: OWS information '

Ed:
| received your phone message today.

You are approved to move forward with sanitary project and the agencies will expect a more detailed design
drawing based on the Pilot Travel Center's treatment system and effluent into the refinery treatment system.

| have asked Hope Monzeglio to contact you if she has any concerns as the agencies had discussed your plans
during a meeting last week, but could not approve until we received more info. from the Pilot Travel Center.

Please contact me if you have questions. | will be out of the office until 12/3/2008. You may contact me next
week at (505) 660-1067 next week if you have questions. You may also contact Hope. Thank you.

Please be advised that NMOCD approval of this plan does not relieve Western Refining Southwest- Gallup
Refinery of responsibility should their operations fail to adequately investigate and remediate contamination that
pose a threat to ground water, surface water, human health or the environment. In addition, NMOCD approval
does not relieve Western Refining Southwest- Gallup Refinery of responsibility for compliance with any other
federal, state, or local laws and/or regulations.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax; (505) 476-3462

E-mail: Carl].Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Riege, Ed [mailto:Ed.Riege@wnr.com]

Sent: Thursday, November 20, 2008 1:31 PM

To: Chavez, Carl J, EMNRD

Cc: Monzeglio, Hope, NMENV; Hallock, Jim; Rajen, Gaurav; Larsen, Thurman
Subject: FW: 305 - Jamestown, NM: OWS information

Carl,
Good news, | got more detail on Pilot’s oil water separator for you from Joey Cupp. His email to me is below along
with 5 attachments.

Thanks
Ed

Ed Riege
Environmental Manager

12/3/2008
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Western Refining
Gallup Refinery
Route 3 Box 7
Gallup, NM 87301
(505) 722-0217
ed.riege @wnr.com

From: Chip Hughes [mailto: Chip.Hughes@pilottravelcenters.com]
Sent: Thursday, November 20, 2008 1:06 PM

To: Riege, Ed

Cc: Joey Cupp

Subject: 305 - Jamestown, NM: OWS information

Ed,

Per our discussion, please find attached the schematic of the oil water separator (one
from the supplier & one from our plans) that is installed at our site. I included some
of the details of the diesel islands as well, showing the center drains and how they are
piped to the OWS.

As I mentioned in our meeting, the OWS is monitored on a weekly to monthly basis
so if anything comes up out of the ordinary we address it ASAP. The last oil pick up
was conducted on 9-20-08 and before that it was done during the 2-7-08 cleaning.
Based on past monitoring data, it has been emptied on a semi annual basis, but as
previously stated, we monitor the OWS levels and if the oil gets to 20 or more inches
the product is picked up for recycling. The 20-inch number is when the pickup
becomes profitable for the carrier; therefore, there is no cost to Pilot for this service.

I have also looked into the last time the system was completely cleaned (emptied of all
fluids, entered and inspected) and its next scheduled service. The OWS was last
serviced on 2-7-08 and the next scheduled maintenance is February 2010. The water
that is discharged from the OWS goes directly to our environmental pond located in
the grassy area north of the OWS past the truck scales.

Let me know is you need anything else from me.

<<PTC #305 -- Oil-Water Separator Drawings.pdf>> <<DSL Island overview(TEMPO015).pdf>> <<Site Plan
(TEMPOO03).pdf>> <<DSL Island detail(TEMP016).pdf>> <<OWS detail(TEMP014).pdf>>

Chip Hughes

Environmental Project Manager
Pilot Travel Centers, LLC
Main: 865-588-7488 x2438

Direct: 865-474-2438

12/3/2008
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Fax: 865-297-1383
Cell: 865-206-5269

chip.hughes @ pilottravelcenters.com

This inbound email has been scanned by the MessagelLLabs Email Security System.
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent:  Wednesday, July 09, 2008 2:34 PM
To: Chavez, Carl J, EMNRD

Subject: GW-032 Sanitary Lift Station

The Agencies hereby conclude that the engineering design drawings are satisfactory to fulfill the OCD Letter of
March 12, 2008, and OCD Discharge Permit (GW-032) Item 5 (Condition 24A & B).

Please be advised that NMOCD approval of this plan does not relieve Western Refining Southwest- Gallup
Refinery of responsibility should their operations fail to adequately investigate and remediate contamination that
pose a threat to ground water, surface water, human health or the environment. In addition, NMOCD approval
does not relieve Western Refining Southwest- Gallup Refinery of responsibility for compliance with any other
federal, state, or local laws and/or regulations.

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: Carld.Chavez @state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

7/9/2008
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June 18, 2008

Mr. Carl Chavez

Oil Conservation Division
Environmental Bureau
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Ms. Hope Monzeglio

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, BLDG 1
Santa Fe NM 87505

Re: Engineering and Design of the Sanitary Wastewater Lift Station GW-032
Dear Mr. Chavez and Ms. Monzeglio:

Enclosed are the engineering and design drawings for the Western Refining Gallup
Refinery Sanitary Wastewater Lift Station. These drawings meet the requirement for Item
5) of the OCD letter of March 12, 2008 regarding Revised Schedules for OCD Discharge
Permit GW-032. Item 5) Condition 24.A and 24.B. Installation of Dual Separation
Device and Emergency Holding Tank for Pilot Travel Center Waste Water. These
drawings meet the requirement to send engineering and design to the agencies by June
2008. i :

Piease contact me at (‘505‘) 722-0217 1f you have any comments or questions regarding
these drawings.

Sincerely

2y

Ed Riege :
Environmental Superinterident

C: Mark Turri
Don Riley
Guarav Rajen

1-40 Exit 39, Jamestown, New Mexico 87347 ¢ 505 722-3833 « www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301



