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New Mexico Energy,'Minerals and Natural Resources Department 

Oil Conservation Division (OCD) 
Attn: Carl Chavez 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Request for a Minor Modification to the OCD Discharge Permit (GW-032) 

Western Refining Southwest, Inc.- Gallup Refinery 

Jamestown, NM 

Dear Mr. Chavez, 

AUG 2011 

us 

Western Refining Southwest, Inc. Gallup Refinery, former known as Giant industries Arizona, Inc. and 
formerly doing business as Giant Refining Company Ciniza Refinery is requesting final approval of 
construction and operation of Sanitary Treatment Pond #1 (STP-1). This modification was conceptually 
approved in an OCD email dated October 14, 2010. 

Introduction 

The Gallup Refinery entered into a Complaint and Consent Agreement and Final Order (CAPO), Docket . 
No. RCRA-06-2009-0936 dated August 26, 2009 and modified on September 1, 2010. The CAPO 
requires construction of an industrial waste water ·treatment facility and subsequent closure of the 
Aeration Lagoons. The CAPO does not allow the sanitary waste water from the refinery and nearby Pilot 
Truck Stop to be commingled with Refinery waste water effluent prior to industrial waste treatment. The 
proposed STP-1 will receive both sanitary waste water and effluent from the new industrial waste water 
treatment plant (WWTP). While in STP-1 the waste water will be undergo aeration treatment. The 
treated effluent form STP-1 will be discharged into Evaporation Pond #2 (EP-2). Figure 1 depicts the 
location of STP-1. 

Purpose 

STP-1 will serve two purposes. The first is to treat the sanitary waste water through aeration. The 
treatment biochemically converts the dissolved carbonaceous organics to carbon dioxide and water. 
Nitrogenous biochemical oxygen demand (BOD) will be converted to oxidized forms of nitrogen (e.g. 
nitrite or nitrate). This will prevent the downstream evaporation ponds from undergoing septic conditions 
due to the lack of dissolved oxygen and the exertion of BOD, primarily from the organic load contributed 
by the sanitary wastewater. The second purpose is to transport the waste water to EP-2. Figure 2 depicts 
the general layout of STP-1. 

Design Basis 

1-40 Exit 39, Jam7stown, New Mexico 87347 • 505 722-3833 • www.wnr.com 

Mail : Route 3 Box 7, Gallup, New Mexico 87301 

WNR 
lllmD 
NYSE 



0 The STP-1 effluent discharges to the Evaporation Ponds. The treatment objective ofSTP-1 is 
to provide sufficient organic removal to prevent an organic loading to the Evaporation Ponds 
that cause the ponds to become anoxic resulting in the conversion of sulfates to H2S, and a 
potential odor problem. 

0 The design flow rates for the individual wastewater sources are summarized in Table 1. 

0 The STP-1 requires a hydraulic retention time (HRT) sufficient to metabolize the sanitary 
wastewater. The sanitary wastewater is pretreated through the removal of settleable solids in the 
new pump station prior to being pumped to STP-1 . 

D The sludge age is to be "infinite". There is no planned sludge wasting. Therefore a dynamic 
balance will be maintained between the biomass under aeration and the influent organic load. 
The influent organic load is to be entirely metabolized to C02 and water. The downstream 
portion of STP-1 is quiescent to allow any suspended solids to settle prior to passing under an 
underflow baffle and over a V-notch weir, and then by gravity to the Evaporation Ponds. The 
solids that settle to the bottom of the quiescent portion will be removed on an infrequent basis 
using e.g. a pontoon mounted suction pump to pull settled solids off the bottom. 

0 STP-1 is divided longitudinally by a concrete wall which allows one side of the pond to be 
dewatered for inspection and maintenance when necessary, while maintaining the other side in 
operation. The liners are attached to the concrete wall and the concrete effluent structure using a 
water tight seal. 

Design Criteria 

The STP-1 has a double layer of impermeable liner material with provisions for leak detection and 
collection. A plan view of the STP-1 aerated pond is shown in Figure 2. Design criteria for the liner are: 

0 The sub-base will consist of indigenous material that has been smoothed and compacted, with 
stones removed. The thickness of a compacted sub-base shall be a minimum of 2 feet as 
measured normal to the surface of the layer. 

0 A geosynthetic clay liner (GCL) will be placed on the prepared subgrade. The GCL will serve to 
cushion the secondary liner as well as provide a barrier in the event of leakage through the 
primary and secondary liners. 

0 The secondary liner material will be placed on the GCL, and will be of high density polyethylene 
(HDPE) having a minimum 60 mil thickness. This geomembrane liner shall be impervious and 
resistant to petroleum hydrocarbons, salts and acidic and alkaline solutions. The synthetic 
material shall also be resistant to ultraviolet light. 

0 An under drain system of "geomat" plastic material will be installed above the secondary liner and 
used for leak detection and liquid recovery in the event of a rupture in the top liner. This 
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"geomat" will have a hydraulic conductivity of at least 1 x 10 em/sec to facilitate drainage. The 
specification sheet is attached. The secondary liner will have a 2% slope leading to four leak 
detection and collection sumps. Each sump will have a transducer that will detect the presence of 
water and actuate a signal light at the surface, and an alarm at the DCS. 

0 The primary (top) liner shall be an HDPE geosynthetic liner having a minimum thickness of 60 
mil. This primary liner shall also be resistant to petroleum hydrocarbons, salts and acidic and 



alkaline solutions. The synthetic material shall also be resistant to ultraviolet light. 

D The sides of the STP-1 shall have a slope no greater than 3:1. 

.. 
· Ck_ The· STP-1; is longitudinally partitioned to allow one side to be taken out of service while the 

other side remains operational. The mechanical surface aerators are located within the influent 
half of the pond to promote biological activity since the effluent end of the pond is quiescent to 
allow the treated effluent to be clarified before flowing to the existing evaporation ponds. The 
water depth of STP-1 is 10 feet. Midway along the length of STP-1 is a 5 ft high transverse 
partition that promotes the retention of heavier, biologically active solids in the aerated half of the 
pond. 

D Adjustable V -notch weirs are located at the effluent of each side of the pond to balance the flow 
between the north and south sides of STP -1. 

D Currently, there are five 15-HP surface aerators that provide aeration and mixing of the two 
existing Aeration Lagoons. These aerators will be relocated to the new STP-1 along with five 
additional aerators, for a total of 10 aerators. 

0 The installer shall use factory welded seams where possible and minimize liner field seams. 
Seams shall be oriented up and down, rather than across the slope. The installer shall overlap 
liners four to six inches prior to welding seams. Qualified personnel shall perform field seaming. 

D The installer shall anchor the edges of all liners in the bottom of a compacted earth-filled trench. 
The anchor trench shall be at least 24 inches deep. 

U The installer shall ensure that the liner is protected from any fluid force, mechanical damage, or 
erosion from the scour caused by the surface aerators or fluid velocities from the influent 

. discharge piping. 

U The ground in the vicinity of shall be contoured and graded to direct clean surface runoff water 
around STP-1 to reconnect to the natural water course in such a way as to prevent ponding or 
flooding, or the imposition ofhydrostatic loads to the liners ofSTP-1. 

Plans and Specifications 

The design plans and specifications for STP-1 are attached. The total volume of STP-1 is approximately 
1.4 million gallons. The first half is aerated zone and the second half is quiescent zone. The overall 
hydraulic residence time is approximately 40 hours with 18 hours in the aerated zone at the maximum 
flow rate. At the average flow rate, the overall residence time is 71 hours with 32 hours in the aerated 
zone. At maximum flow rate and BOD loading, seven- 15 HP aerators are required to provide sufficient 
dissolve oxygen transfer to satisfy the biochemical oxygen demand. 

Thank you for your review of this modification. Your timely review and approval will allow us to meet 
the CAPO deadlines. 

s~~ 
Ed Riege 
Environmental Manager 



Table 1: STP-1 Design Basis Flow Rates 

Parameter Average Maximum 
Sanitary Wastewater [1} 

Flow [gpm] 50 75 
BODs [mg/1] 250 300 
COD [mg/1] 550 1,750 
pH 6 - 9 9 
TSS [mg/1] 100 420 
O&G [mg/1] 20 120 
TKN [mg/1] 75 250 
Phosphorus [mg/1] 8 30 
TDS [mg/1] 1,400 1,700 
MPPE Effluent 
Flow [gpm] 275 500 
BODs [mg/1] 160 810 
COD [mg/1] 900 [2] 4,500 
TSS [mg/1] 20 50 
TDS [mg/1] 1,500 2,000 
Benzene [mg/1] <0.5 0.5 
Composite STP-1/nfluent 
Flow [gpm] 325 575 
BODs [mg/1] 150 720 
COD [mg/1] 725 4,500 
TSS [mg/1] 35 90 
TKN [mg/1] 265 800 
Phosphorus [mg/1] 1 30 
TDS [mglliter] 1,485 1,900 
Effluent (To Evaporation Ponds) 
Flow [gpm] 325 575 
BODs [mg/1] 50 100 
COD [mg/1] 240 3,900 
pH [su] 6.5 - 8.5 9.0 
TSS [mg/1] 35 90 
TDS [mg/1] 1,485 1950 
Design Features 
Liner Double liner with leak detection/collection. 
Hydraul ic Retention Time 3.5 days [avg.] 
Aeration 10 Aqua-Jet Floating Surface Aerators (15 HP ea) 
[1) From Brown & Caldwell draft report of 23 March 2009. 
[2) Avg . values assume 80% COD removal in MPPE; maximum values assume MPPE is bypassed. 
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LCRS • leak Colflld100 and R800Yety System 

Notes: 
1)Utility 'Sta.tionto have230 V/120 V H3 receptacles. Also to have switch to cut power to the fi ve aerators on th e respective side ofSTP-1 in an emergency. 

Install layer of textured (SO mil, non-slip) HOPE liner around edge of aerated portion of STP-1 pond . This layer to be welded to primary liner. 

~~ safety equripmentto incll.lde a row boat. oars. and safety po le on north &south sides of STP-1. Life saver rings to be located at intervals around STP-1 and on grated 
•alkwavs at interYals noUo exceed SO feel 

FIGURE 2 Sanitary Treatment Pond 1 - General Layout 
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Produd Data Sheet 

GS£ HyperNet Geonets 

GSE HyperNe geone s are $yrrlhetk drolnoge mo etiols nnonufodured hom o premium grad high den.siry polyethylene 
(HDPE~ resin. lhe slruduTe of the HyperNel geonel i5 formed speciflco11y to lr0t'l$mlt Auld~ uniformly under a vc riety of 
field conditions. HOPE reslru are i nert lo chemical~ encoonl11red in mo5t of !he ·civil ond environmenl'o l application~ 
whe~ tiheS4ll mo1toriol$ ore~~~- GSE geonels ore formu-lated to be resillont to ullroviiolel flgh! for lime period s nece~sary 
ro complete instollooon GSE HyperNe1 geonets. are OV'Oilob e In standard, HF, HS, and Uf vorieli~. 

Thoe !able below p.tovld&$ lnde)l; phy~i-co l, mechonicol and hydraulic coorad rlstics of GSE geoneb. ContQct GSE for 
info.rrnolion regcfding performarK:o e>f ltles.e p roducts under lil l'e-&ped fic load, gradient, end boundary condition~ . 

liSTED PROPam' TEST METHOD FREQU! cv MINIMUM A'VtRAGE ROU VALU 
Hype:r~rt 

Prodild Code XL4000N004 

l rnnSJI'liuh;lty' , &llllmlryfl (m'Jsec) ASTM 0 4716-00 1/540,000 " ' 9.66 ax 11)-ry 

Thidr:n~s. mil [mm) AS,TMD5 199 1/S(l,OOO f1' 200 (5) 

Densrty, glan • AST!I.t D 1 S05 l ,•!iC,OOOfl 0.94 

Tc:n~i lc Stn:ng~h IMDl. lblln INfmml rnM o soJs 1,.5(),000 fl ' .tS ll !IJ 

Carbon Black Coorent % ASTM 0 1603. Modified 1/50,000 (t • 2.0 

Roll Wodlh, ft.lml IS (4.6) 

Roll Leng1h, ll tmJ•· 300 ('9 11 

Roll Area , fHm·J 4,500 (418) 

HOTIS1 

• ~~1 0'1 0. 1, narmol lood ~ 10.000 p1f, ...,ler Dl 70· F 120" q bcotwHfl .-I~ b ,5 mlnu!N. 

• 111AloooH t heck w ilh GSE iar ell.... o ¥Gilal:i rol l.nQiho. 

• "'rh ... arelw1J4611 .,.,,.,.,11om """' lxtwd "" 1~ CJ<muloK"'i ~ cl ~imen• ...-.d by GSE. 

alnlonnollon !'I ,....td«< "" ~.,.,._""""""'' 111101 Mt.doli ai G -Jror~ G:!lo.a- 16 1~ 
G5£b~~!OI-opal.ly_ ..,....l_,..,.,t~ 

~,.;wM#tftf •• ..w.lt• M w.lrR\'Jst 

www.gsewortd.com· 

HyperNetHF HyperNrt HS Hypet'Nd UF 

XL5000N004 XLJOOON~ Xt~004 

14.49 13 :>: 1 ()~ 28.9-6 (h 10'') J8.64 (3 II' !0 ') 

150 (6.J) 275 (7) }()() (7.6) 

0.94 o .9<~ 0 .94 

S5 (9.&) 1)5 (11 .5) 15 (I H I 

2.0 2.0 2:.0 
t!H4.61 15 !4.61 I S (4.6) 
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3,750 (3 .. 8) ) ,J.OO ClOSt 3,000 (2781 

0$017 AI>1.Q1:103 
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