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Chavez, Carl J, EMNRD

From: Monzeglio, Hope, NMENV

Sent: Wednesday, February 24, 2010 9:14 AM

To: Allen, Ann

Cc: Bearzi, James, NMENV; Kieling, John, NMENV; Cobrain, Dave, NMENV; Chavez, Carl J,

EMNRD; Dougherty.Joel @ epamail.epa.gov; Edelstein.David @ epamail.epa.gov; Hains, Allen;
Riege, Ed; Schmaltz, Randy; Martinez, Cynthia, NMENV

Subject: Financial Assurance extension request
Attachments: FA mechanism ext apprvl 2-24-10.pdf
Ann

This will go out in the mail today.

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 RON CURRY

Governor Santa Fe, New Mexico §7505-6303 Secretary
DIANE DENISH Phone (505) 476-6000  Fax (505) 476-6030
Lieutenant Governor www.nuienv.state. nm.us

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

February 24, 2010

Ms. Ann Allen

Senior Vice President

Western Refining

123 W. Mills Avenue, Suite 200
El Paso, Texas 79901

RE: APPROVAL
EXTENSION REQUEST FOR THE
RESPONSE TO NOTICE OF DISAPPROVAL FOR
THE 2010 FINANCIAL ASSURANCE DEMONSTRATION
WESTERN REFINING COMPANY, SOUTHWEST, INC.
GALLUP AND BLOOMFIELD REFINERIES
EPA ID # NMD000333211
HWB-GRCC-MISC

Dear Ms. Allen:

The New Mexico Environment Department (NMED) received the Western Refining Company,
Southwest Inc. (WRC) Extension Request for Response to Notice of Disapproval Financial
Assurance for Western Refining Southwest, Inc. Gallup (Response) dated Feburary 18, 2010.
The letter requests an extension to submit the response to NMED’s Notice of Disapproval
Financial Assurance for the Gallup Refinery EPA ID# NMDO000333211 and the Bloomfield
Refinery NMD089416416 dated February 4, 2010.




Ann Allen

Western Refining Southwest, Inc.,
February 24, 2010

Page 2

Western’s financial statements will not be finalized until March 4 2010; the Permittee has shown
good cause in this request. NMED hereby approves of the requested extension for submittal of
the Response until March 15, 2010.

As part of the request WRC requested the regulatory basis for additional financial assurance for
the closure of the Bloomfield Refinery surface impoundments. The surface impoundments
(aeration lagoons) are interim status units. Even though investigation and cleanup of the surface
impoundments below the liners will be conducted in conjunction with corrective action
conducted in the process area (SWMU 13) under the July 27, 2007 Order, WRC is still required
to provide financial assurance for the completion of closure of interim status units in accordance
with 20.4.1.600 NMAC. incorporating 40 CFR §265.142 and 143. The closure cost estimate
must include the costs for all activities required to complete final closure. NMED’s estimate is a
general approximation based on complete removal of contaminated soils beneath the surface
impoundments, disposal of those soils as nonhazardous waste at an approved landfill and all
associated costs for testing, monitoring and reporting of the removal action. WRC may choose to
provide its own estimate of the costs for closure of the surface impoundments rather than use the
estimate provided in NMED’s February 4, 2010 letter.

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

Sincerely,

-

L~ L—_

ames P. Bearzi
Chief

Hazardous Waste Bureau

cc: J. Kieling, NMED HWB
D. Cobrain NMED HWB
H. Monzeglio, NMED HWB
C. Chavez, OCD
J. Dougherty, EPA Region 6
D. Edelstein, EPA Region 6
Alan Haines, Western Refining
File:  Reading File and GRCC 2010 File
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VIA EMAIL AND CERTIFIE]%%%AﬁhNquO?ﬂsi@HW) 4726 2014

Chief

Hazardous Waste Bureau

New Mexico Environmental Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

Joel Dougherty (6EN-HE)

Hazardous Waste Enforcement Branch
U.S. EPA Region 6, Suite 1200

1445 Ross Ave.

Dallas, TX 75202-2735

RE: FINAL CLOSURE COST ESTIMATE, WESTERN REFINING COMPANY,
SOUTHWEST INC., GALLUP REFINERY; EPA D #NMD000333211

Dear Chief,

Enclosed please find the Western Refining Gallup’s (“Gallup”) final closure cost estimate for
Lagoons AL-1 and AL-2 pursuant to Section IV (Compliance Order) item 100.H of the Consent
Agreement and Final Order (“CAFO”) between Western, NMED and U.S. EPA Region 6.

I certify that the information contained in or accompanying this submission is true, accurate and
complete. As to those identified portions of this submission for which I cannot personally verify
the truth and accuracy, I certify as the company official having supervisory responsibility for the
person(s) who, acting upon my direct instructions, made the verification, that this mformatlon 1s
true, accurate, and complete.

Thank you for your review and approval of this cost estimate. Please feel free to contact Ed
Riege at 505-722-0217 with any questions.

Smcerely,

Mark B. Tum
Refinery Manager

cC: Hope Monzeglio NMED HWB
Carl Chavez OCD
Ann Allen Western Refining
Ed Riege Western Refining

1-40 Exit 39, Jamestown, New Mexico 87347 ¢ 505 722-3833 » www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301




404 Carnjr Cradt Rd, Austin, Texas 78746

Tal (512) 347 7580 Fax; (512 347 8243
ILarne s Ww L epsgroun. o/ enargy

October 12, 2009

td Riege

Environmental Manager

Gallup Refinery - Western Refining Company
Rout 3, Box 7

Gallup, NM 87301

Re.  Lagoons AL-1 and AL-2 Final Closure Cost Esiimate
Galiup Refinery — Western Refining Company, Gallup, New Mexico
NMDO000333211

Dear Mr. Riege:

Attached to this letter is a final closure cost cslimate for Lagoons AL-1 and AL-2 at the Gallup
Refinery. The estimate was prepared by Rt'S at the request of the Gallup Refinery and as
required by provision IV.H of Complaint anct Gonsent Agreement and Final Order Document
RCRA-06-2009-0936. This provision requires a final closure cost estimate be prepared to
establish the amount of financial assurance Western Refining must secure for closure of the
lagoons. The estimate has been prepared assuming the closure would be done by a third party
responsible for project administration, performing a pre-construction investigation of the soils
surrounding the lagoons, and preparing a firal closure report,

The cost estimate consists of three tables. Vable 1A is the cost estimate for closure of the
lagoons under Option 1, which assumes a porlion of the sludge in the lagoon is excavated and
temporarily placed in the adjacent temporarily out-of-service evaporation pond. The sludge
placed in the evaporation pond and the remaining in-situ sludge are then bioremediated, which
reduces the sludge volume by approximately 30%. Table 18 is the cost estimate for closure of
the lagoons under Option 2, which assumes the sludge is stabilized in place, which increases
the sludge volume by approximately 10%. iHoth Option 1 and 2 assume the top foot of the
lagoons’ clay liner has to be removed due to contamination. Both options also assume that the
sludge and contaminated soils are disposecl as special waste at Waste Management's San
Juan landfill. Table 3 is the cost estimate for the pre-construction site investigation and clean
soil confirmation sampling and testing (line dem 1in Tables 1A and 1B).

In addition to the scope of work described above, the cost estimates include removal of the
existing benzene strippers adjacent to the lagoons. The total cost for Options 1 and 2 are
$779,000 and $941,000, respectively. To assure adequate financial resources to close the
lagoons under either option, financial assurance would have to be established for the higher

amount.

United Kingdom  Awstralia  USA  Canads  freland Metherlands  Malaysia

ed reigle final closure cost est 101209 itr




Ed Riegel
October 12, 2009
Page 2

We appreciate the opportunity to prepare the cost estimates for final closure of the lagoons.
Please contact Scott Crouch or me at 512-347-7588 if we can be of further assistance.

Sincerely,
RPS

E/ml/i (s
mes Isensee, P E.

JWl/gjg

Attachment

cc: Allen Hains — Western Refining

Rajev Gaurav — Western Refining
Scott Crouch - RPS

ed reigle final closure cost est 101209 Itr




Final Closure Cost Estimate
Option 1 - Bioremediation and Disposal
Lagoons AL-1 & AL-2 Closure
October 12, 2009

Item Description Quantity] Units |{Unit Cost| Cost
Professional Services
1 |investigation & clean soil confirmation sampling 1 LS $87,000 $87,000
2 |Final ciosure report 1 LS $20,000 $20,000
3 |Project administration (engineering, bidding, construction administration, etc.) 1 LS $71,000 $71,000
Demolition
4 |[Dismantling and disposal of benzene strippers 1 LS $5,000 $5,000
Construction

5 |Mobilization : 1 LS $25,000 $25,000
6 jAdministrative costs (office facilities & staff, H&S plan, SWPPP | insurance, eqgpmt decon, QA/QC, etc.) 1 LS $28,000 $28,000
7 |Dewater iagoons (3 #t water over 0.8 ac). Dispose at API Separator (200" distance) 800,000 Gal $0.011 | $9,000
8 |Excavate and transfer portion of sludge from AP-1 to EP-1 for Bioremediation 3,606 § CY $4 $13,000
9 |Bioremediate sludges in-situ and within EP-1 5,600 CY $25 $140,000
10 |Dispose bioremediated sludge offsite as Special Waste’ . 3,900 CcY $50 | $195,000
11 _|Excavate top 1 ft of clay liner (AL-1 and AL-2) 850 CcY $7 $6,000
12 |Dispose of excavated clay as Special Waste 850 cY $55 $47,000
13 |Sludge characterization sampling - one per 100 CY 48 EA $610 $29,000
14 |Backfill lagoons 6,000 CY $15 $90,000
15 |Demobilization 1 LS $14,000 $14,000

TOTAL $779,000

1 Assumes 30% reduction in sludge volume due to bioremediation and disposal at Waste Management landfiil in San Juan (TPH > 1,000 ppm, metals < 20X rule)

2 Assumes disposal of liner soils at same location as bioremediated sludges

3 Assumes one sample per 100 CY analyzed for Haz Characteristics per 40 CFR 261 (§140), TCLP Skinner Metals ($190), TCLP BTEX ($130), TPH ($90) + 10%
markup

aeration lagoons closure cost est 101209 - Optn 1 Est




Final Closure Cost Estimate

Option 2 - Stabilization and Disposal

Lagoons AL-1 & AL-2 Closure
October 12, 2009

markup

ltem Description Quantity] Units |Unit Cost| Cost
Professional Services

1 |Investigation & clean soil confirmation sampling 1 LS $87,000 $87,000

2 [Final closure report 1 LS $20,000 $20,000

3 |Project administration {(engineering, bidding, construction administration, etc.) 1 LS $86,000 $86,000

Demolition
4 |Dismantling and disposal of benzene strippers 1 LS $5,000 $5,000
Construction

5 |Mobilization 1 LS $25,000 $25,000

6 |Administrative costs (office facilities & staff, H&S plan, SWPPP, insurance, eqpmt decon, QA/QC, etc.) 1 LS $28,000 $28,000

7 |Dewater lagoons (3 ft water over 0.8 ac). Dispose at AP| Separator (200" distance) 800,000 Gal $0.011 $9,000

8 |Stabilize sludges in place 5,600 CY $25 | $140,000

9 |Dispose stabilized siudges as Special Waste' 6,200 CY $55 [ $341,000

10 |Excavate top 1 ft of clay liner (AL-1 & AL-2) 850 cY $7 $6,000

11 |Dispose of excavated clay as Special Waste 850 CcY $55 $47,000

12 }Sludge characterization sampling - one per 100 CY 71 EA $610 $43,000

13 |Backfill lagoons 6,000 CY $15 $90,000

14 |Demobilization 1 LS $14,000 $14,000
TOTAL $941,000

Notes

1 Assumes 10% increase in sludge volume due to stabilization and disposat at Waste Management landfill in San Juan (TPH > 1,000 ppm, metals < 20X rule)

2 Assumes disposal of liner soils at same location as bioremediated sludges

3 Assumes one sample per 100 CY analyzed for Haz Characteristics per 40 CFR 261 (§140), TCLP Skinner Metals ($130), TCLP BTEX ($130), TPH ($30) + 10%

aeration lagoons closure cost est 101208 - Optn 2 Est




TABLE 2

Investigation & Confirmation Sampling Cost Estimate
Lagoon AL-1 & AL-2 Closure
October 12, 2009

Dike & Surrounding Soils Characterization Samples

Analysis # of Samples Cost/Sample Costs
8260B 101 $90 $9,090
8270C 101 $220 $22,220

8015B (GRO, DRO, MRO) 101 $90 $9,090
Skinner List Metals & Fe, Mn 101 $185 $525
Sampling Labor five 8-hour days ‘$75/hour $3,000
Sampling Equipment two days $1500/day $3,000
o Subtotal $46,925
Benzene Stripper Area Characterization Samples

Analysis # of Samples Cost/Sample Costs
-8260B 11 $90 $990
8270C 11 $220 $2,420

8015B (GRO, DRO, MRO) 11 $90 $990
Skinner List Metals & Fe, Mn 11 $185 $2,035
Sampling Labor one 8-hour day $75/hour $600
Sampling Equipment one day $1500/day $1,500
Subtotal $8,535

AL-1 & AL-2 Confirmation Samples

Analysis # of Samples Cost/Sample Costs
8260B 49 $90 $4,410
8270C 49 $220 $10,780

8015B (GRO, DRO, MRO) 49 $90 $4,410
Skinner List Metals & Fe, Mn 49 $185 $9,065
Sampling Labor four 8-hour days $75/hour $2,400
Subtotal $31,065

Total $86,525

GRO - Gasoline Range Organics

DRO - Diesel Range Organics

MRO - Motor Oil Range Organics

AL - Aeration Lagoon
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February 26, 2008

Carl Chavez, Environmental Engineer
Oil Conservation Division
Environmental Bureau

1220 S. Saint Francis Street

Santa Fe, NM 87505

Dear Mr. Chavez:

Enclosed is the finalized Evaporation Pond Closure Plan including the financial
cost estimate for closure dated December 2007. The report was prepared by
Gannett Fleming West, Inc for Western - Gallup. If you have any questions
regarding the finalized plan and estimate, please contact Ed Riege at (505) 722-
0217.

Sincerely,

I-40 Exit 39, Jamestown, New Mexico 87347 ¢ 505 722-3833 o www.wnr.com
Mail: Route 3 Box 7, Gallup, New Mexico 87301
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EVAPORATION POND CLOSURE
PLAN

Giant Ciniza Refinery

December 2007

Prepared for

Prepared By:

b s

Gannett Fi Vest, inc.

2155 Louisiana Blvd NE, Suite 7000
Albuquerque, New Mexico 87110
Office (505) 265-8468
Fax (505) 881-2513
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EVAPORATION POND CLOSURE
PLAN

Giant Ciniza Refinery

December 2007

I, Mike Brazie, being a registered Professional Engineer in the state of New Mexico
(NMPE #9376) certify that this closure plan was prepared by me or under my direct
supervision.  ~

Gl e i)l

Mike Brazie Date
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SITE LOCATION AND DESCRIPTION

This closure plan has been prepared for the evaporation ponds at the Giant Ciniza
Refinery. The refinery is located on the north side of Interstate 40, approximately 17
miles east of Gallup, New Mexico. Within the refinery, the evaporation ponds are
located on a flat plain to the west of the processing unit and tank farm, in the NW, Sec.
33, T. I5N,, R. 15 W, McKinley County, New Mexico. Figure 1 is a location map for
the refinery. The ponds are part of the refinery’s wastewater treatment system, with
effluent from the aeration basins directed to the ponds and allowed to evaporate. Process
water from the refinery goes through the API separator for oil/water separation, then to
the benzene strippers, and on to the aeration basins for treatment, and finally to the
evaporation ponds for final disposition of the water.

There are 11 ponds of various sizes with a total surface area of approximately 120 acres.
All are man-made earthen basins with bermed sidewalls. The initial ponds were
constructed in the late 1950’s, with additional ponds constructed at various times after
that. The construction involved clearing and grubbing, followed by leveling of the pond
bottoms and construction of the berms to form the ponds. The ponds have been in
continuous operation since construction. Elevation of the ponds ranges from 6875.8 feet
to 6889.2 feet (water elevation in the ponds), and the berms range from about 1 foot to 4
feet in height.

The refinery operates under a RCRA Hazardous Waste Facility Permit, No.
NMDO000333211-1. The evaporation ponds were identified as a Solid Waste
Management Unit (SWMU No. 2) under this permit. The recommendation in the RCRA
Facility Investigation (RFI) was for No Further Action (NFA) at this SWMU No. 2, so no
site remediation has been required for these evaporation ponds. Therefore, no
remediation of these ponds, except for Ponds 8 and 9 as discussed later in this report, is
anticipated. Because of chloride deposition in Ponds 8 and 9, some remediation of those
pond bottoms will be required at the time of closure.

SITE SOILS

The native soils in the area of the evaporation ponds are Rehobeth silty clay loam, which
has formed in flood plains and on valley floors. It is naturally saline, with salinity up to
about 8 mmhos/cm and organic matter content up to about 1 percent. Soil pH ranges
from 8 to 9. According to the 2001 NFA Report, the soil at the site 1s bentonite clay and
silt with a hydraulic conductivity of less than 107 cm/sec.

The evaporation ponds were investigated in the early 1990’s. The investigation included
collection and analysis of several soil and groundwater samples in the pond areas. No
organic contaminants were detected in any of the groundwater samples, indicating no
contaminants were migrating to the groundwater from the ponds. Soil samples collected
from the perimeter and beneath the ponds (angle drill holes) detected no volatile organic
compounds (VOCs) or semi-volatile organic compounds (SVOCs), except trace amounts
of toluene (5 pg/l maximum), in 8 of the 56 soil samples. Based on these results, EPA
concurred with the NFA finding for these evaporation ponds.
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SITE GEOLOGY

Bedrock at the site is the late Triassic Chinle Formation, which consists primarily of
interbedded claystone and siltstone with minor amounts of sandstone and limestone. The
Chinle Formation has a total thickness of about 1,600 feet in this area, and is generally
not water-bearing, although water has been encountered in some of the minor inter-
bedded sandstone lenses. Generally, the Chinle Formation acts as an aquitard.

SURFACE AND GROUNDWATER HYDROLOGY

The site is located within the Rio Puerco valley, north of the Zuni Uplift. Surface water
flow off the site is generally northwest by overland flow to the tributaries of the Rio
Puerco north of the site. The Rio Puerco is a principal tributary of the Rio Grande, which
is east of the site.

Based on information on record at the Office of the State Engineer (OSE), groundwater
in the area of the site ranges in depth up to 117 feet, with the average depth to
groundwater of 45 feet, based on records for 13 wells within Section 33. Groundwater at
the site is obtained from multiple depths between 580 and 1070 feet below ground
surface.

The refinery has been sampling groundwater near the evaporation ponds on an annual
basis, in compliance with the requirements of the RCRA permit. The latest results
(November 2006), detected no VOCs or SVOCs in the groundwater beneath the
evaporation ponds.

POST CLOSURE LAND USE

After closure of the ponds, it is anticipated the land will be returned to natural rangeland,
as before construction of the refinery. The aircraft landing strip, an unpaved runway
approximately 3000 feet long, will remain. This landing airstrip is designated as an
emergency landing airstrip on Federal Aviation Administration (FAA) maps.

CLOSURE PLAN COMPONENTS

At closure, the water remaining in the ponds will be allowed to evaporate, the ponds will
be regraded, and revegetated. This section describes these operations.

POTENTIAL FOR SITE REMEDIATION

Based on historic sampling results and a risk-based assessment performed using the API
model VADSAT, the need to remediate the evaporation ponds to protect groundwater is
not anticipated. Sampling is performed at 7 groundwater monitoring wells in the area of
the ponds, soil sampling has been conducted around the ponds, and the water within the
ponds has been sampled. The ponds were also identified as Solid Waste Management
Unit (SWMU #2) in the RFI, which concluded no further action was required at the
ponds.



Recent groundwater sampling results for benzene, toluene, ethylbenzene, and xylenes
(BTEX) and chloride are summarized on Table 1. These results indicate no
contaminants have migrated from the evaporation ponds. In addition, the VADSAT
model indicated no salt migration below the ponds. Details of the modeling and the
modeling results are in Appendix A. See Figure 2 for the locations of the monitoring
wells.

Table 1. 2007 Groundwater Sampling Results (BTEX in pg/l, chloride in mg/l)

WELL BENZENE TOLUENE | ETHYLBENZENE | XYLENES CHLORIDE
BW-1C ND ND ND ND 36
BW-2A ND ND ND ND 39
BW-2B ND ND ND ND 31
BW-2C ND ND ND ND 42
BW-3B ND ND ND ND 33
BW-3C ND ND ND ND 38

Based on these groundwater monitoring results and the results of the VADSAT
modeling, no over-excavation of most ponds is planned for closure. However, after the
ponds have dried and before they are filled, soil samples will be collected to verify that
no remediation of the pond bottoms is required at that time. The sampling results will be
submitted to OCD to document that the ponds meet closure criteria before filling and
grading the ponds.

In addition, the salt concentration in the pond samples was compared to the saturation
concentration of NaCl in water. These calculations show that the measured salt
concentrations in the pond water are well below saturation, and so no precipitation of
NaCl is to be expected on that basis.

However, thin (up to % inch) layers of crystalline salt were observed below the bottom of
Pond 8, and the same was reported for Pond 9. No salt layers were reported in any of the
other ponds. These observations were made by digging down about 2 ft with a hand
shovel in Pond 8. At that location, 3 such salt layers were found interbedded with soil to
a depth of approximately 2 feet below the pond bottom. Because these two ponds (8 and
9) are the final ponds in the series, they have the highest salt concentrations. If the upper
ponds freeze, or the discharge from the upper ponds in the series is reduced, the water
levels in Ponds 8 and 9 may decrease through evaporation to the point where the salt
concentration reaches saturation and salt is precipitated out. Because of the higher salt
concentrations in these two ponds, they have a lower freezing point than the other ponds,
and would continue to evaporate after the other ponds have frozen over. This would
result in a thin salt layer that would be buried by sediment carried into the pond when the
inflow is resumed. It appears this i1s what has led to the salt layers in those two ponds.

Therefore, this closure plan has assumed that 2 feet of over-excavation will be required in
Ponds 8 and 9. Under current OCD Rules (as of December 2007), chloride contaminated
soil from petroleum sites can be disposed in a solid waste landfill that has a special waste
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permit which allows such waste to be accepted. The nearest such facility is the Red
Rocks Regional Landfill near Thoreau in McKinley County. This facility is currently
permitted to accept chloride contaminated soil, and charges $46/ton for disposal. The
closure estimate is based on excavating and hauling the chloride contaminated soil from
Ponds 8 and 9 to this facility.

It should be noted, that the OCD is allowing disposal of chloride contaminated soils at
landfills with special waste permits on an interim basis, and this rule may change if a
special facility for handling petroleum wastes is constructed in this part of the state. Soil
sampling will also be necessary at closure to confirm that two feet of over-excavation
will be sufficient to meet closure standards.

WATER EVAPORATION

As part of the evaporation pond closure operations, treated wastewater will cease to be
discharged to the evaporation ponds. The water remaining in the ponds will then be
allowed to evaporate, with enhanced evaporation provided by the spray evaporators.
Once the water has evaporated and the ponds are dry, the pond bottoms will be sampled
to determine if excavation of the soil beneath the ponds must be treated or removed due
to the presence of contaminants above New Mexico Environment Department (NMED)
Soil Screening Levels (SSLs). Based on historic sampling and modeling discussed
above, no site remediation is anticipated for closure of the ponds, except for salt removal
from Ponds 8 and 9. However, should the closure samples indicate contaminants exceed
the NMED SSLs, appropriate remedial measures will be implemented in the other ponds
as well.

The recovered pond sites are not expected to function as an agricultural area. If
remediation is required, it will mostly likely be to treat chlorides. Increased chloride
levels may adversely impact vegetation growth. Such contamination may not be a
significant issue except for the post-closure revegetation program. Where encountered,
soils with chloride concentrations above plant tolerances will be excavated and disposed
offsite, and clean fill from designated borrow areas within the facility perimeter will be
placed to support plant growth consistent with the revegetation program. Several clean
borrow areas are available on site, so there 1s no need for importing fill. Fill needed to
attain final grade and support plants will be obtained from those designated fill sites, as
needed.

SITE GRADING

Once the water in the ponds has evaporated, and Ponds 8 and 9 have been over-excavaed
and backfilled, the ponds will be graded. A plan of the existing ponds is shown on
Figure 2 and the final grade on Figure 3. The grading has been designed to restore the
area of the ponds approximately back to the natural contours prior to construction of the
ponds. The material volumes are presented on page 6 of this closure plan. Final grade
will be attained by grading the bermed soils into the pond areas, supplementing the
material requirements by grading soils from the areas immediately adjacent to the ponds,
if needed. Additional material for fill areas will be excavated from specific areas
designated by the landowner. Because all of the property is owned by the refinery, there
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will be no need to import soils for the closure grading. Based on the models generated
from existing site topography and proposed grading, there is a deficit of approximately
104,000 cubic yards (CY) of material. This shortfall is the result of the over-excavation
which will occur in Ponds 8 and 9. As stated previously, any borrow required to
complete grading operations will be excavated from sites designated by the landowner.
Topsoil material from cut areas will be stockpiled and used for final cover, and the
grubbed materials will be disposed of on site or at a local landfill. Elevation at final
grade will range from 6870 feet to 6890 feet, with a slope of approximately 0.7 percent to
the west.

ROAD RECLAMATION

Most of the roads in the pond area are unpaved surfaces on the berms or between the
ponds. These areas will be re-contoured along with the ponds. No paved roadways are
present in the area of the ponds. However, the unpaved emergency runway will remain
after closure of the ponds.

SITE DRAINAGE

No drainage structures will be required at closure. The final grade will provide a general
slope of about 0.7 percent to the west, consistent with the natural contours and drainage
patterns of the area. Post-closure site drainage will be by natural sheet flow to the
western edge of the refinery property, and then will follow the existing drainage channels
off-site. Because of the low grade and the re-vegetation at closure, no erosion protection
other than site vegetation is necessary or planned.

REVEGETATION

Areas impacted by grading and other disturbances during closure operations will be re-
vegetated. The re-vegetation is intended to reduce impacts to surface water by
establishing a self-sustaining native plant community which will provide protection
against soil erosion and enhance the natural aesthetics of the closed site. The need for
soil amendments will be determined based on site-specific evaluations at the time of
closure. Inorganic fertilizer will be added to increase nitrogen, phosphate, and potassium
available to plants, as required by analytical results of the soils. Mulch will be applied
after seeding to conserve soil moisture and protect against soil erosion until the plants
have taken root. Planting will be performed between May and September.

Amended areas will be seeded with a mixture of native grasses and forbs that will not
depend on external application of water or fertilizer. The plant species native to the area,
as listed in the NRCS Soil Survey of McKinley Area, New Mexico, are shown on Table 2.
Specific species, composition percentages, and seeding rates will be determined during a
vegetation survey conducted as part of the closure operations.

Table 2. Native Plant Species

Alkalai Sacaton | Fourwing Blue Grama Inland Saltgrass | Rabbitbrush
Saltbush

Western Black Bottlebrush Mat Muhly

Wheatgrass Greasewood Squirreltail
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REGULATORY COMPLIANCE

A stormwater discharge permit (NPDES) will be required for construction activities
during site closure, and must be obtained prior to implementing the closure operations.
Temporary erosion control measures, such as silt fence, will be placed around the
construction zone during construction, but will be removed upon completion of the site
closure. Figure 3 shows the location of the silt fence for temporary erosion and sediment
control. Dust will be controlled periodically during earthmoving operations by watering
haul roads and other dust-generating areas, as necessary.

CLOSURE OPERATIONS AND SCHEDULE

Although a specific schedule of operations will be prepared by the construction
contractor selected to perform the closure, a general schedule follows.

Week 1:
e Notify OCD that closure operations will commence

e Notify EPA that the evaporation ponds (SWMU No. 2) will be permanently
closed

e Stop wastewater delivery to the evaporation ponds
e Prepare Storm Water Pollution Prevention Plan (SWPPP)

Weeks 1 — 4:
e Evaporate water from ponds
Analyze bottom soil in each pond by SW-846
Mobilize construction equipment
Install sediment controls

Weeks 5 - &:
e Excavate and dispose of salt contaminated soils
e Regrade ponds

e Perform vegetation survey and soil analysis for amendments and seed mix
e Final contour area

Week 9:
e Revegetate



CLOSURE COST ESTIMATE

The closure costs were estimated by calculating material volumes and using estimated

unit bid prices. Material volumes for each pond were calculated based on pond size

versus total cut, and are summarized on Table 3. Costs per pond were calculated based

on pond area versus total cost and are summarized on Table 4.

Table 3. Pond Volumes

Table 4. Pond Costs

Pond Number | Pond Area | Pond Volume Pond Number | Pond Area Pond Cost
(ac) (CY) (ac) ($)
2 7.5 16085 2 7.5 $189,818
3 4.2 9007 3 4.2 $106,298
4 2.4 5147 4 2.4 $60,742
5 6.3 13511 5 6.3 $159,447
6 14.2 30453 6 14.2 $359,389
7 20.8 44608 7 20.8 $526,430
8* 9.3 30008 8 9.3 $235,375
9* 22.8 73560 9 22.8 $577,048
10 1.7 3646 10 1.7 $43,025
11 20.5 43964 11 20.5 $518,837
12 12.7 27237 12 12.7 $321,426
Total 122.4 297226 Total 122.4 $3,097,835

* Denotes salt contaminated pond

A more detailed breakdown of the cost estimate is included in Appendix B.

MATERIAL ESTIMATES

Earthwork quantities were estimated from the existing contour map of the refinery,
including the evaporation ponds, and the final grading plan developed as part of this
closure plan. Because the existing contour map showed water surface elevations in the
ponds and not the elevation of the bottom of the ponds, the bottom elevations were
assumed from the elevations just outside each pond. Because the ponds were built up by
constructing berms at grade, the assumed elevations should be adequate for the purposes
of the closure cost estimate for this closure plan. The final contours were then designed
integrally with the existing grades around the ponds, with the final contours of the closed
ponds tied to those surrounding elevations and contours, with adequate slope to provide
drainage by sheet flow into the natural drainage areas to the west of the ponds.

The cut and fill requirements were then determined by comparing the existing model to
the proposed model generated by the proposed grading plan. This resulted in an excess
of 2,326 CY of material, which is available from the berms surrounding the ponds. This
excess represents the amount of material that will be available for the additional fill
required after over-excavation of Ponds 8 and 9. The overall volumes are as follows:

Total Volume of Cut 158,352 CY
Total Volume of Fill 156,026 CY
Net 2,326 CY (Excess)



The amount of soil to be remediated was estimated by assuming 2 ft of soil will be
excavated from the bottom of Ponds 8 and 9 throughout their areal extent. For purposes
of estimating, it was also assumed that the salt layers would not be separated from the
interbedded soil, and so the entire 2 ft thickness would be excavated and hauled to the
Red Rocks Regional Landfill. This results in an estimated 104,000 CY of material
excavated from Ponds 8 and 9, which will be replaced by an equivalent volume of clean
material excavated from borrow sites designated by the landowner. These designated
sites will be adjacent to the existing ponds. Silt fence requirements are shown on Figure
3. Silt fence will be placed along the lower gradient of the construction zone. A total of
5800 linear feet (LF) of silt fence will be required.

Revegetation acreage was determined from the grading plan, based on the area of
disturbance. This includes the area scraped to meet the fill requirements. The acreage of
each pond is summarized on Table 3. The total acreage to be revegetated is 182 AC.

The following items were considered incidental, and not separated out in the estimate:

Water for dust control, incidental to grading and shaping (Bid Item 5)

Silt fence management, incidental to SWPPP (Bid Item 2)

Soil analysis, incidental to revegetation (Bid Item 6)

Over-seeding, soil amendment, or blending, indental to revegetation (Bid Item 6)
Notifications, permits and clearances, incidental to mobilization (Bid Item 1)

iR D=

COST ESTIMATE

Closure costs for the total site were estimated using the material volumes determined as
described above, and applying average unit bid (AUBs) and an independent estimate of
construction unit costs. The earthwork unit costs developed for this estimate are included
in Appendix B. AUBs were estimated based on the latest bid prices for New Mexico
Department of Transportation (NMDOT) construction projects, adjusted for McKinley
County, project size, and construction season using Estimator® estimating software. An
independent estimate of unit costs, developed as part of an earlier assignment on the
project, were also used in adjusting the NMDOT AUBs, as shown in Appendix B. These
estimates are presented in 2007 dollars and based on construction bid prices, supplier
quotes, and commodity prices as of December 2007.

Wil

The earthwork costs are based on the earthwork material volumes required to close the
entire pond site. These costs include the excavation and disposal of material excavated
from Ponds 8 and 9. The re-vegetation costs are based on the acreages of the ponds and
additional area of disturbance. The cost for silt fence is based on the placement shown on
Figure 3. Mobilization and SWPPP costs were estimated as lump sum for the entire
project, assuming the entire closure will be performed in a single mobilization.
Engineering and construction services (E&C) were assumed to be 10% of construction
costs, and include soil sampling and analysis for site remediation, and New Mexico Gross
Receipts Tax (NMGRT) was applied at the current (December 2007) McKinley County
rate of 6.625 percent.

Le
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Because no post-closure care or monitoring is anticipated, no costs for those items are
included in the estimate. If contamination is found above SSLs at the time of closure, it
is expected to be chlorides, based on historic monitoring results, which could impact
plant growth. However, research has indicated that a soil cover of 5 feet above salt-
contaminated soil in New Mexico can be sufficient to prevent wicking of salt to the plant
root zone, and so if chlorides become a problem at closure, additional soil cover will
most likely be the appropriate remediation approach for these ponds. Other options may
include gypsum treatment or application of other salt-inhibiting materials.

Based on these assumptions and the cost estimating method described, the total estimated

closure cost for the evaporation ponds is $3,098,000. See Appendix B for a complete
breakdown of costs.

REFERENCES

Giant Ciniza Refining Co., RFI Phase I Supplemental Report, August 21, 1991
Giant Ciniza Refining Co., RFI Phase 1I Report, October 21, 1991

Giant Ciniza Refining Co., Post Closure Care Permit, Aug. 2000

Giant Ciniza Refining Co., OCD Draft Discharge Permit, July 9, 2007

Natural Resources Conservation Service, Soil Survey of McKinley Area, New Mexico,
2004
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SUMMARY OF VADSAT MODELING

APT’'s VADSAT Model was used to estimate the potential for chloride migration from
each of the ponds. Although the model is a groundwater protection risk assessment
model, and therefore has limitations to estimating salt concentrations that will remain
after the evaporation ponds are dried, 1t can be used to predict how far the salt might
travel through the underlying soils. BTEX compounds were not modeled, since no
BTEX was detected in any of the analytical results available for the site.

Each pond was modeled using the site-specific data for the pond (c.g., source area, depth,
L/W ratio, etc.). This information was taken from the AutoCAD site drawings.
VADSAT default parameters were used for hydrogeological properties, and adjusted
where site-specific data was available. Soil data was obtained from the NRCS Soil
Survey of McKinley Area, New Mexico. Groundwater data was obtained from the online
WATERS data base, available on the OSE website. The maximum salt concentration
within the evaporation ponds is 79,000 mg/1 , based on analysis of water sampled from
the ponds, and that value was used as the maximum aqueous salt concentration for the
model for all ponds. Receptor coordinates were assigned depths of 1, 2, and 3, meters
directly beneath the pond, and the modeling period was 15 years.
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
e + For +
# + The American Petroleum Institute +
" + 1995 +
+ +
+ +
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 2
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SOURCE AND CHEMICAL DATA *¥*¥**

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
N SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 34480.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 1.20000
E STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

% a

w;m# N

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000

CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT 0.00000
[
o CHEMICAL SPECIES Sodium Chloride
3,
HYDROGEOLOGICAL PROPERTIES
*% UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000

Page 1




PONDZ2 .VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

(LT}

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

o

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

nn

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

i

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

N

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m) =
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT =

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

(||

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M) z (M
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000£+00 0.0000E+00

720.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+0Q0 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.000CE+00 0.0000E+00 0.0000E+00 0.0000E+Q0

1800.0000 G.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2

.40000
.00000

. 38000
. 00000

. 09000
.00000

. 06800
.00000

o

OO O OO o©OW

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

OO OOOQQO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+00

OCOCOOOOOOO

.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

0
0
0
0
0
0.
0
0
0
0

PONDZ2.VOT
.0000E+00 0.0D000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000

720.0000000 8
1080.0000000 5
1440.0000000 3
1800.0000000 1
2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
3960.0000000
4320.0000000
4680.0000000
5040.0000000

MAS
6/

COCOOOOOO0O

S/AREA
MA2)

15009.9980469
10459. 5966797
184.
909.
633.
358.

3964844
1958008
9951172
7945557
. 0000000
0000000
.0000000
.0000000
.0000000
.0000000
0000000
.0000000
.0000000

MASS FRAC

COOQDOOOOOOODO0O0
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IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000
. 0000000
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ . Developed by: ) +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ _ For +
+ The American petroleum Institute +
+ 1995 +
+ +
+++ 4+ +++F A+ F A+ o+
PROJECT TITLE:Giant Ciniza Refinery Evaporation prond 3
SOURCE AND CHEMICAL DATA *#*#%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
. SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
vl :
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
s AREAM, MEAN WASTE ZONE AREA (mA2) = 15864.00000
| STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
) RLWM, MEAN L/W RATIO (-) = 2.20000
g STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
- STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
i! CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
Il CHEMICAL SPECIES sodium Chloride
HYDROGEOLOGICAL PROPERTIES
y  TTTemmmmTmmemseees
K #% UNSATURATED ZONE INPUT PARAMETERS *¥
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000
} STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
ﬁ UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
Page 1
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DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
’ SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000
ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
, % SATURATED ZONE INPUT PARAMETERS ¥¥
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
=
o ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
- CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. - 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000
¥ LOCATION OF RECEPTORS:
: X (M) Y (M) z (M
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000e+00 0.0000E+00 0.0000£+00 0.0000E+00
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t
2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

TIME

(DAYS)

0.0000000

360.0000000

b 720.0000000
& 1080.0000000
1440.0000000

1800. 0000000
2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
3960.0000000
4320.0000000
4680.0000000
5040.0000000

ey

OCOOCOOOOOO

.0000£+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000£+00
.0000E+00
.0000E+00
. 0000€e+00
.0000E+00
VERT DISPERSIVITY ADJUSTED

COO0OOCOO0OOOOQ

QOOQOCOOO

.0000E+00
. 0000E+00
.0000E+00
. 0000E+00
.0000E+00
.0000E+00
. 0000E+00
.0000e+00
.0000E+00
.0000E+00

MASS/AREA
(G/MA2)

15009.9980469
10459. 5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
. 0000000
.0000000
. 0000000
.0000000
.0060000
.0000000

OO0 OOOOD

Sislefolelololololelole oo

pPage 3

MASS FRAC.

POND3 .VOT
.0000E+00 0.0000E+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
. 0000000
.0000000
. 0000000
.0000000
.0000000
.0000000
.0600000
.0000000
.0000000
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A Monte Carlo Model for Assessing the Effects of Soil
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 4

SOURCE AND CHEMICAL DATA #*%#¥

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 15742.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312

STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES

*% UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000

STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020

STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND4 . VOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

*% SATURATED ZONE INPUT PARAMETERS **
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001

Ei SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000

li HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000

f QINM, MEAN INFILTRATION RATE (m/day) = 0.01000

é QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) zZ M
RECEPTOR( 1) 0.0 0.0 1.0
% RECEPTOR( 2) 0.0 0.0 2.0
- RECEPTOR( 3) 0.0 0.0 3.0
BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SQURCE

360.0000 0.0000€+00 0.0000E+00 0.0000E+00 0.0000E+00
720.0000 0.0000€e+00 0.0000e+00 0.0000E+00 0.0000E+00
1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

§ 1440.0000 0.0000e+00 0.0000E+00 0.0000£+00 0.0000E+00
L3 1800.0000 0.0000€+00 0.0000E+00 0.0000e+00 0.0000£+00
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2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

OCOOOOOOOO0O

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00

QOOQOOOO0O0O

.0000E+00
.0000E-+00
.0000E+00
. D00DE+00
- 0000E+00
. 0000E+00
. D000E+00
.0000E+00
. 0000E~+00
. 0000E+00

VERT DISPERSIVITY ADJUSTED

QOO OO0 OO0O

POND4 .VOT

.0000€e+00
.0000£+00
.0000E+00
.0000£+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

48 TIME

0.
0.0000E+00
0.0000e+00
0.0000e+00
0.0000E+00
0.
0
0
0
0
5

0000E+00

0000e+00

.0000e+00 -
.0000E+00 -
.0000E+00
.0000E+00

DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000
720.0000000

1080.0000000
1440.0000000
1800.0000000

2160.0000000
2520.0000000
2880, 0000000
3240.0000000
3600.0000000
.3960.0000000
4320.0000000
4680.0000000
5040.0000000

MAS
(G/

e laleleielefele]e)

S/AREA
MAZ2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
. 0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC

COODDOOCOODOOOTOO

page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
. 0000000
.0000000
.0000000
.0000000
. 0000000
.0060000
.0000000
.0000000
.0000000
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 5

P
e 3

Jo e e 2

SOURCE AND CHEMICAL DATA #¥%%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008

SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. 0.00000
1 DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
% AREAM, MEAN WASTE ZONE AREA (mA2) = 21085.00000
* STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

‘. CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000

;) CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000

+ CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES
** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0. 00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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PONDS5 . VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-) .
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)

RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

it

[

[T

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

*% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) =

SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M)
RECEPTOR( 1) 0.0 0.0
RECEPTOR( 2) 0.0 0.0
RECEPTOR( 3) 0.0 0.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME  WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

Wi
/] ”

[t}

z (M)

WK =
[efeYe

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1080.0000 0.0000E+00 0.0000e+00 0.0000E+00 0O.0000E+00
1440.0000 0.0000e+00 0.0000E+00 0.0000£+00 0.0000E+00
1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 O.0000E+00

page 2

[

cOo O oo o

.40000
.00000

. 38000
. 00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



:
¥

¥
H
I

2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400. 0000

(@]

0.0000E+00
0.0000E+00
0.0000e+00
0.0000E+00
0.
0
0
0
0

0000E+00

.0000e+00
.0000E+00
.0000€+00
.0000E+00

0000E+00

0
0
0
0
0.
0
0
0
0

0.

.0000E+00
.0000e+00
.0000E+00
.0000E+00

0000E+00

.0000E+00
.0000€e+00
.0000E+00
.0000E+00

0000E+00

VERT DISPERSIVITY ADJUSTED

0
0
0
0
0
0.
0
0
0
0

PONDS . VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0C00E+00
.0000E+00 0.0000E+00
0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME MASS/AREA
(DAYS) (G/MAZ)
0.0000000  15009.9980469
360.0000000  10459.5966797
720.0000000 8184.3964844
1080.0000000 5909.1958008
1440. 0000000 3633.9951172
1800.0000000 1358.7945557
2160.0000000 0.0000000
2520.0000000 0.0000000
2880.0000000 0.0000000
3240.0000000 0.0000000
3600. 0000000 0.0000000
3960.0000000 0.0000000
4320.0000000 0.0000000
4680.0000000 0.0000060
5040.0000000 0.0000000

COO0OOOCOOOOODOODOO

Page 3

MASS FRAC. IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
. 0000000
.0000000
. 0000000
.0000000
.0000000
.0000000
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PROJECT TITLE:Giant Ciniza Refinery Evaporation pond 6

%

%

SOURCE AND CHEMICAL DATA **

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = - 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 48200.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 1.40000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312

STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium chloride
HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000

STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020

STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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RECEPTOR( 1) 0.0
RECEPTOR( 2) 0.0
RECEPTOR( 3) 0.0

3
15

i

POND6.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)

STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)

SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)

RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC.

STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT.
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

/
GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE
LOCATION OF RECEPTORS:

X (M)

OO
OO

BREAKTHROUGH CURVES

CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000£+00 0.0000E+00 0.0000E+00 0.0000£+00
720.0000 0.0000e+00 0.0000E+00 0.0000E+00 O.0000E+00
1080.0000 0.0000€+00 0.0000€+00 0.0000E+00 0.0000E+00
1440.0000 0.0000£+00 0.0000E+00 0.0000E+00 0.0000E+00
1800.0000 0.0000e+00 0.0000E+00 0.0000E+00 0O.0000E+00

Page 2
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17.40000
0.00000

0.38000
0.00000

.09000
. 00000

1
0
0.06800
0.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.
2520.
2880.
3240.
3600.
3960.
4320.

4680
5040
5400

0000
0000
0000
0000
0000
0000
0000
.0000
.0000
. 0000

OO0

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000e+00
.0000E+00
.0000E+00

CSOOCOOOOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

0.0000E+00
0.0000€E+00
0.0000E+00
0.0000E+00
8.0000E+OO
0.0000E+00
0.0000E+00
0.0000£+00
0.0000E+00

POND6.VOT

0000E+00

NODOOCOTCOOOD

48 TIME

.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00

DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440.
1800.
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680,
5040.

0000000 10
0000000 8
0000000 5
0000000 3
0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS

S/AREA

(G/MA2)

009.
459.
184.
909.
633.
358.

OO OODOO

9580469
5966797
3964844
1958008
9951172
7945557
.0000000
.0000000
.0000060
.0000000
.0000000
.06000000

.0000000

.0000000
.0000000

MASS FRAC.

OO0 OO0COOOOOCODOO

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000
.0000000
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+
+

+ VADSAT version 3.0

+

+ A Monte Carlo Model for Assessing the Effects of Soil
+ Contamination on Groundwater Quality

+

+

+ Developed by:

+ Environmental Systems and Technologies Inc.
+ Blacksburg, virginia

+ Tel: 703-552- 0685 Fax: 703-951-5307

+

+

+ For

+ The American Petroleum Institute

+ 1995

+

+

R T Tk T I S S A S A S A A T T T T T T T T T T

PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 7

SOURCE AND CHEMICAL DATA *¥%*¥

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) =

SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. =

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.
AREAM, MEAN WASTE ZONE AREA (mA2) = 91422.
STDA, STD.DEV. OF WASTE ZONE AREA = 0
RLWM, MEAN L/W RATIO (-) = 3
STDRLW, STD.DEV. OF L/W RATIO = 0.
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0
CVRTHS, STD.DEV. OF COVER THICKNESS = 0

0.
0.

00008
00000

50000
00000

00000
.00000

.00000
00000

.00000

.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

R T T T S S e S T S

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-+
+
+

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
= 0.00000

CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT
CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

*¥* UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC.

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
Page 1

/]

0.
0.

Sodium Chloride

0.06000
0.00000



POND7 .VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STPDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADQOSE ZONE POROSITY

([}

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

It

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

(1|

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

o

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

i)

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

o

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

i

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

I

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m) | =
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT =

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

LT}

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Yy (M) z M
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME  WATER TABLE RECEPTORS (in order)
{DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000e+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.00060E+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2

=

SO O OO o

.40000
.00000

.38000
.00000

.09000
. 00000

.06800
. 00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.0000
2520.0000Q
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

QOO OCOOOOO

.0000£+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000£+00
.0000£E+00
.0000E+00

COOOODOOOO0O

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€+00
.0000E+00
.0000£+00

VERT DISPERSIVITY ADJUSTED

COCQOQOOOO0O

POND7 .VOT
.0000£+00 0.0000£+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000€E+00
.0000e+00 0.0000E+00
.0000e+00 0.0000e+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000e+00 0.0000E+00
.0000e+00 0.0000€+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME MASS/AREA
(DAYS) (G/MA2)
0.0000000  15009.9980469

360.0000000
720.0000000
1080.0000000
1440.0000000Q
1800.0000000

2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
3960 .0000000
4320.0000000
4680.0000000
5040.0000000

OOOOCOOCOCOO

10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.00000600
.0000000

MASS FRAC.

COO0OO0OCOODOOO0OOO0O

page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000.
.0000000
.0000000
.0000000
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+ +
+ VADSAT version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: _ +
+ Environmental Systems and Technologies Inc. +
+ glacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ i For +
+ The American Petroleum Institute +
+ 1995 +
+ +
+ 4+ + 4+ +++++F++ R+ o+
PROJECT TITLE:Giant Ciniza Refinery Evaporation pond 8
SOQURCE AND CHEMICAL DATA *¥%%%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 25658.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES
¥ UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000

Page 1



DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE ‘POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

POND8.VOT

Wi

in

(I}

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
*¥* SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

b i
. fln

[

GRADS, HYDRAULIC GRADIENT (m/m) =
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT =

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M)
RECEPTOR( 1) 0.0
RECEPTOR( 2) 0.0
RECEPTOR( 3) 0.0

BREAKTHROUGH CURVES

i

Y (M) zZ M)
0.0 1.0
0.0 2.0
0.0 3.0

CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)

(DAYS) BELOW THE SOURCE

360.0000 0.0000£+00 0.0000E+00 0.0000E+00 0.0000E+00
720.0000 0.0000eE+00 0.0000E+00 0.0000E+00 0.0000E+00
1080.0000 0.0000E+00 0.0000€E+00 0.0000E+00 0.0000E+00
1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000£+00
1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0Q0Q

Page 2

17.40000
0.00000

0.38000
0.00000

1.09000
.00000

0
0.06800
0.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



b - 4

2160.
2520.
2880.

3240

3600.
3960.
4320.
4680.
5040.

5400

0000
0000
0000
.0000
0000
0000
0000
0000
0000
0000

[ejelelelelolelole]

.0000E+00
.0000e+00
.0000€e+00
.0000e+00
.0000E+00
.0000€E+0Q0
.0000E+00
.0000E+00
O.OOOOE+OO
VERT DISPERSIVITY AD3U

0000E+00

OCOOCOCOOOTOO

.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+00
.0000E+00
.0000E+00
STED

0
0
0
0
0
0.
0
0
0
0

PONDS8 . VOT
.0000e+00 0.0000E+00
.0000€+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000€+00
.0000€E+00 0.0000E+00
0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000€E+00 0.0000E+00
.0000€+00 0.0000E+00
.0000E+00 0.0000€+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

T
(

1080.

1
1

2160.

2

2880.
3240.

3

3960.
4320.
4680.
5040.

IME
DAYS)

0.0000000 15
360.0000000 10
720.0000000 8

0000000 5

440.0000000 3
800.0000000 1

0000000

520.0000000

0000000
0000000

600.0000000

0000000
0000000
0000000
0000000

MAS
6/

009.
459.
184.
909.

633

358.

OO OOO0OO0O

S/AREA
MA2)

9980469
5966797
3964844
1958008
.9951172
7945557
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000
. 00600000
.0000000
.0000000

MASS FRAC.

COO0O0O0OO0OCOOOOOOD

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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VADSAT Vversion 3.0

Developed by:

Blacksburg, virginia

For

1995

R S I S S T S S S U S SR T SRR

Tel: 703-552-0685, Fax: 703-951-5307

The American Petroleum Institute

A Monte Carlo Model for Assessing the Effects of Soil
Contamination on Groundwater Quality

Environmental Systems and Technologies Inc.

TR I T S e A

PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 9

SOURCE AND CHEMICAL DATA *%%%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

AREAM, MEAN WASTE ZONE AREA (mA2)
STDA, STD.DEV. OF WASTE ZONE AREA

RLWM, MEAN L/W RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)=
STD OF MASS FRACTION OF SALT IN WASTE =

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3)
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

W H

i

ihn I

LT}

o

8988

A~ OO0 oo

OO OM ©

.00008
.00000

.50000
.00000

.00000
.00000

.30000
.00000

.00000
.00000

18271.45312

0.

00000

O T T N S S S S S T e i e 2 Tk 2k S T S S S S

+
-+
-+
+
+
+
=+
-+
+
+
+
+
+
+
+
+
+
+

79000. 00000
0.00000

sodium chloride

0.
0.

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC.

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
Page 1

0.00000
0.00000
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POND9.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

Ihn

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

||}

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

i

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

o

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (l/day) =
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. =

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

o

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

||

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

{1

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Yy (M) FAN())
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 O.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000e+00 0.000OE+00 0.0000E+00 0.0000E+00

1080.0000 0.0000e+00 0.0000£+00 0.0000£+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000e+00 0.0000£+00 0.0000E+00 0.0000E+00
Page 2

=

OO O OO oW

. 40000
.00000

. 38000
.00000

.09000
.00000

.06800
. 00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



i

m m .

2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

COO0OOOOOOOCO

.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000£+00
.0000E+00
.0000E+00

0
0
0
0
0.
0
0
0
0

0.

.0000e+00
. 0000E+00
.0000E+00
.0000E+00

0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00

0000E+00

VERT DISPERSIVITY ADJUSTED

0
0
0
0
0
0.
0
0
0
0

POND9 .VOT

.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
0000£+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00"
48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME MASS/AREA
(DAYS) (G/MA2)
0.0000000  15009.9980469
360.0000000 10459.5966797
720.0000000 8184.3964844
1080. 0000000 5909.1958008
1440.0000000 3633.9951172
1800. 0000000 1358.7945557
2160.0000000 0.0000000
2520.0000000 0.0000000
2880.0000000 0.0000000
3240.0000000 0.0000000
3600.0000000 0.00006000
3960.0000000 0.0000000
4320.0000000 0.0000000
4680.0000000 0.0000000
5040.0000000 0.0000000

MASS FRAC.

COCO00COODOOO0OD

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 10
SOURCE AND CHEMICAL DATA **%%*
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 810.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 1.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES sodium chloride
HYDROGEOLOGICAL PROPERTIES
** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND10.VOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
‘ STDOST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000
ALEINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
l! ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001
li SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
, SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
!a HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000
B STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
’ QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000
l! LOCATION OF RECEPTORS:
X (M) Y (M) zZ (M)
RECEPTOR( 1) 0.0 0.0 1.0
R RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
I! CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00

1080.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000£+00 0.0000E+00

1800.0000 0.0000£+00 0.0000E+00 0.0000E+00 0.0000€+00
Page 2




-..; . u -.* e -, e

2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

eleleleleleleleloYe]

.0000e+00
.0000€E+00
.0000e+00
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+00

0
0
0
0
0.
0
0
0
0

0.

.0000£+00
.0000E+00
.0000E+00
.0000E+00

0000E+00

.0000E+00
. 0000E+00
.0000E+00
.0000E+00

0000E+00

VERT DISPERSIVITY ADJUSTED

POND10.

0.0000E+00
0.0000E+00
0.0000e+00
0.0000E+00
0.0000E+00
0.
0
0
0
0

0000E+00

.0000E+00
.0000E+00
.0000€E+00
.0000E+00

48 TIME

VOT

NOoOOCOOOOOOOO

.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€e+00

DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME MASS/AREA
(DAYS) (G/MA2)
0.0000000 15009.9980469
360. 0000000 10459.5966797
720.0000000 8184.3964844
1080.0000000 5909.1958008
1440.0000000 3633.9951172
1800. 0000000 1358.7945557
2160.0000000 0.0000000
2520.0000000 0.0000000
2880.0000000 0.0000000
3240.0000000 0.0000000
3600.0000000 0.0000000
3960.0000000 0.0000000
4320.0000000 0.0000000
4680 .0000000 0.0000000
5040.0000000 0.0000000

elelojslolelololofolefolol oo
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MASS FRAC.

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.00600000
.0000000
.0000000
.0000000
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 11

SOURCE AND CHEMICAL DATA #¥%%

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 86484.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.80000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES sodium Chloride
HYDROGEOLOGICAL PROPERTIES

*% UUNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (l/day) = 0.00000

STDGAM, STD.DEV. -OF UNSAT ZONE DECAY COEF = 0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020

STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND11.vOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000
ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 O.0000E+00 0.0000E+00

1080.0000 0.0000€+00 0.0000€E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000e+00 0O.0000E+00 0.0000£+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0O.0000E+00 O.0000E+00
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2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

QOO TCOOCOCCO

.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000€E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00

=lojolelelolelelelol

.0000E+00
.0000€e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00

VERT DISPERSIVITY ADJUSTED

SODOOOOOOO

POND11.

.0000E+00
.0000E+00
.0000€e+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

48 TIME

VvOT

NOoOOCOOCOOCQOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME MASS/AREA -
(DAYS) (G/MA2)
0.0000000  15009.9980469
360.0000000  10459.5966797
720.0000000 8184.3964844
1080.0000000 5909.1958008
1440.0000000 3633.9951172
1800.0000000 1358.7945557
2160.0000000 0.0000000
2520.0000000 0.0000000
2880.0000000 0.0000000
3240.0000000 0.0000000
3600.0000000 0.0000000
3960.0000000 0.0000000
4320.0000000 0.0000000
4680.0000000 0.0000000
5040.0000000 0.0000000

elelelololol ool olo ool aTe e
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MASS FRAC.

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
. 0000000
. 0000000
.0000000
.0000000
. 0000000
. 0000000
. 0000000
.0000000
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+ +
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+ +
+ Developed by: +
+ Environmental Systems and Technologies Inc. +
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 12

SOURCE AND CHEMICAL DATA #*#%%

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 42898.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 4.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Ssodium Chloride
HYDROGEOLOGICAL PROPERTIES

*% YNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000

STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020

STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

nu

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) =
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.=

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) =
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. =

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

i

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

({1

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

i #

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000e+00 0.0000e+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000e+00 O.0000E+00

1800.0000 0.0000e+00 0.0000e+00 0.0000eE+00 O.0000E+00
pPage 2

17.40000
0.00000

.38000
.00000

0
0
1.09000
0.00000
0.06800
0.00000

0.060000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.000060
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000
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2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
.0000

5400

0000
0000
0000
0000
0000
0000
0000
0000
0000

OO0 OCOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€+00
.0000E+00
.0000£+00

0
0
0
0
0.
0
0
0
0

0.

.0000E+00
.0000E+00
.0000€E+00
.0000E+00

0000£+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00

0000E+00

VERT DISPERSIVITY ADJUSTED

COOOOCOOOOOQ

POND12 .VOT

.0000e+00 O
.0006E+00 O
.0000E+00 O
.0000E+00 O
.0000E+00 O
.0000E+00 0.
.0000E+00 O
.0000E+00 O
.0000e+00 0O
.0000E+00 O

S

48 TIME

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00

0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00

DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

 TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440.
1800.
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
0000000 8
0000000 5
0000000 3
0000000 1
0000000
0000000
0000000
0000000
00060000
0000000
0000000
0000000
0000000

MAS

S/AREA

(G/MA2)

009.
459,
184.
909.

633

358.

COO0OCOOCOOO

9980469
5966797
3964844
1958008
.9951172
7945557
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC.

Slelelelelolaelololofolfelofele)

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.00000600
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000
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JE. .

McKinley County Area, New Mexico

Typical Profile:
A—0to 5 inches; fine sandy loam
Bt—5 to 11 inches; sandy clay loam
Btk—11 to 47 inches; clay loam
Bk-—47 to 65 inches; fine sandy loam

Skyvillage soils

Geomorphic position: Structural benches and summits
on mesas, hills and ridges and dipslopes on
cuestas

Parent material: Eolian material and slope alluvium
derived from sandstone

Slope: 1 to 6 percent

Surface fragments: About 20 percent

Depth to restrictive feature: 5 to 20 inches to bedrock
(lithic)

Drainage class: Well drained

Slowest permeability: About 0.60 in‘hr (moderate)

Available water capacity: About 2.0 inches (very low)

Shrink-swell potential: About 4.0 LEP (moderate)

Flooding hazard: None

Seasonal water table minimum depth: Greater than 6
feet

Runoff class: Medium

Calcium carbonate maximum: About 10 percent

Gypsum maximum: None

Salinity maximum: About 2 mmhos/cm (nonsaline)

Sodicity maximum: About 0 SAR (slightly sodic)

Ecological site: Shallow Sandstone

Present native vegetation: Bigelow's sagebrush, blue
grama, fourwing saltbush, galleta, Indian ricegrass,
New Mexico feathergrass, little biuestem,
shadscale saltbush, sideoats grama, winterfat,
cliffrose, Mormon tea, oneseed juniper, twoneedie
pinyon

Land capability (nonirmigated): 7s

Conservation Tree/Shrub Group: 10

Typical Profile:
A—O0 to 2 inches, channery sandy loam
Bw1-—2 to 5 inches; sandy loam
Bw2—5 to 9 inches; sandy clay loam
Bk—9 to 15 inches; sandy clay loam
2R—15 inches sandstone bedrock

Minor Components

Hagerwest and similar soils
Composition: About 10 percent
Slope: 1 to 6 percent
Depth to restrictive feature. 20 to 40 inches to
bedrock (lithic)
Drainage class: Well drained
Ecological site: Loamy

51

Rock outcrop
Composition: About 5 percent
Rock outcrop consists of barren or nearly barren
areas of exposed sandstone and shale on
ridges, ledges, and escarpments.

Hospah and similar soils
Composition: About 5 percent
Slope: 2 to 8 percent
Depth to restrictive feature.: 5 to 20 inches to
bedrock (paralithic)
Drainage class: Well drained
Ecological site: Shale Hills

212—Rehobeth silty clay loam, 0 to 1
percent slopes

Map Unit Setting

MLRA: 36

Elevation: 6,600 to 6,800 feet (2,012 to 2,073 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330
millimeters)

Average annual air temperature: 46 to 49 degrees F (8
to 9 degrees C)

Frost-free period: 100 to 135 days

Map Unit Composition

Rehobeth and similar soils: 90 percent
Minor components: 10 percent
Urban land

In the City of Gallup, components of this map unit
are covered by buildings, parking lots, roads, and
sidewalks. The percentage of Urban land ranges from
less than 10 percent on the city’s periphery to 60
percent in densely developed residential sections.
There are also many areas that have been cut and
filled with a variety of earthen materials or man-made
soils.

Component Descriptions

Rehobeth soils

Geomorphic position: Flood plains and stream terraces
on valley floors

Parent material: Stream alluvium derived from
gypsiferous shale

Slope: G to 1 percent

Depth to restrictive feature: None within 60 inches

Drainage class: Well drained

Slowest permeability: About 0.06 in/hr (slow)

Available water capacity: About 8.5 inches (moderate)

Shrink-swell potential: About 7.5 LEP (high)
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Flooding hazard: Occasional

Ponding hazard: Occasional

Seasonal water table minimum depth: Greater than 6
feet

Runoff class: Low

Calcium carbonate maximum: About 5 percent

Gypsum maximum: About 15 percent

Salinity maximum: About 8 mmhos/cm (slightly saline)

Sodicity maximum: About 13 SAR (moderately sodic)

Ecological site: Salty Bottomland

Present native vegetation: alkali sacaton, western
wheatgrass, fourwing saltbush, black greasewood,
blue grama, bottlebrush squirreltail, inland
saltgrass, mat muhly, rabbitbrush

Land capability (nonimgated): 6¢

Conservation Tree/Shrub Group: 10

Typical Profile:
A—O0 to 2 inches; silty clay loam
Bw—2 to 5 inches; silty clay loam
Bss—5 to 12 inches; clay
Bssny1—12 to 18 inches; clay
Bssny2—18 to 32 inches; clay
Bssny3—32 to 80 inches, clay

Minor Components

Nuffel and similar soils
Composition: About 4 percent
Slope: 0 to 1 percent
Depth to restrictive feature: None within 60
inches
Drainage class: Well drained
Ecological site: Bottomland

Agquima and similar soils
Composition: About 3 percent
Slope: 0 to 1 percent
Depth to restrictive feature: None within 80 inches
Drainage class: Well drained
Ecological site: Loamy

Zia and similar soils
Composition: About 3 percent
Slope. 0 to 1 percent
Depth to restrictive feature: None within 60 inches
Drainage class: Somewhat excessively drained
Ecological site: Sandy

Soil Survey

215—Viuda-Penistaja-Rock outcrop
complex, 1 to 5 percent slopes

Map Unit Setting

MLRA: 36

Elevation: 6,700 to 7,000 feet (2,042 to 2,134 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330
millimeters)

Average annual air temperature. 49 to 54 degrees F (9
to 12 degrees C)

Frost-free period: 120 to 140 days

Map Unit Composition

Viuda and similar soils: 35 percent
Penistaja and similar soils: 30 percent
Rock outcrop: 25 percent

Minor components: 10 percent

Component Descriptions

Viuda soils

Geomorphic position: Lava flows

Parent material: Eolian material and slope alluvium
derived from sandstone and basalt

Slope: 1 to 5 percent

Surface fragments: About 40 percent

Depth to restrictive feature: 10 to 20 inches to bedrock
(lithic)

Drainage class: Well drained

Slowest permeability: About 0.06 in/hr (slow)

Available water capacity: About 2.5 inches (very low)

Shrink-swell potential: About 7.5 LEP (high)

Flooding hazard: None

Seasonal water table minimum depth. Greater than 6
feet

Runoff class: High

Calcium carbonate maximum: About 10 percent

Gypsum maximum. None

Salinity maximum. About 2 mmhos/cm (nonsaline)

Sodicity maximum: About 2 SAR (slightly sodic)

Ecological site: Malpais

Present native vegetation: blue grama, galleta, alkali
sacaton, hairy grama, sideoats grama, black
grama, common wolfstail, fourwing saltbush, little
biuestem, spike muhly

Land capability (nonirmigated): 7s
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Table 15.--Physical Properties of the Soils--Contimued

Erosion factors [Wind  |wind

I |
Organic | |arodi- jerodi-
|

i
Permsa-  |Available | Linear

0.00-0.20 | ---

35-40

| ! ] |
Map wymbol | Depth | Clay | moist | [
and soil name | ] ] bulx | Dbility | water | extensi- | matter | | |bility |bility
! | | demsity | (xsat) | capactey | biliey | | e | K | T |oow |index
| | | ] | ] ] | | [ ! |
| m | pet | g/ec | In/hr | mm/in | et | pet | } | | |
| ] | | | ] | | | oo !
205: I ] | | I ] ! ! ! ] |
Penistaja---mcc-mmmmcemon { 0-3 | 10-20 }1.40-1.50 | 2.00-6.00 [0.11-0.13 ] 0.0-2.9 {1.0-2.0 | .24 | .24 | 5| 3 | 86
| 3-19 | 20-30 |1.45-1.55 | 0.60-2.00 |0.14-0.16 | 0.0-2.9 |0.5-1.0 | .32 | .32 | | |
| 19-65 | 15-30 [1.45-1.55 | 0.60-6.00 [0.11-0.16 } 0.0-2.9 0.5-1.0 | .32 | .32 | ] }
} | I } ! I | | ] I !
TANLOIO-~-mm=mmmecmmme e | 0-4 | 5-15 |1.45-1.55 | 2.00-6.00 [0.13-0.15 ] 0.0-2.9 {0.5-1.0 [ .28 | .28 | S5 | 3 | 86
| 4-16 | 10-18 |1.45-1.55 | 2.00-6.00 |0.13-0.15 | 0.0-2.9 }0.5-2.0 | .28 | .28 | ] ]
| 16-48 | 10-18 |1.45-1.55 | 2.00-6.00 ]0.13-0.15 | 0.0-2.9 |0.5-1.0 | .28 | .28 | | }
| 48~65 | 2-10 [1.45-1.55 | 6.00-20.00 {0.09-0.10 | 0.0-2.5 ]0.5-1.0 | .20 | .20 | | |
| ! ] ] | ! ! | I ool |
208: l | ! | I | ] | I [ !
Marianolake---------=ve=-v | 0-2 | 10-20 {1.45-1.55 | 2.00-6.00 |0.13-0.15 | 0.0-2.9 |0.5-1.0 | .28 | .28 | 5| 3 | 86
| 2-8 | 18-30 |1.35-1.45 | 0.60-2.00 ]0.16-0.18 | 3.0-5.9 [0.0-0.5 | .37 | .37 | | |
| 8-1& | 27-35 [1.35-1.45 | 0.20-0.60 [0.13-0.21 | 3.0-5.9 [0.0-0.5 | .32 | .32 | | ]
| 14-24 | 15-25 [1.45-1.55 | 2.00-6.00 |0.13-0.15 | 3.0-5.9 ]0.0-0.5 | .28 | .28 | | |
| 2a-39 | 15-25 |1.45-1.55 | 2.00-6.00 ]0.13-0.15 | 3.0-5.9 ]0.0-0.5 | .28 | .28 | | |
| 39-70 | 5-15 |1.55-1.65 | 6.00-20.00 [0.09-0.20 | 0.0-2.9 [0.0-0.5 | .20 | .20 | i |
| | ] | | ] I | ] I I
210: ] | i | I i ] ] ! b |
Marianolakes-enms-eo=enm- | 0-5 | 10-20 [1.35-1.45 | 2.00-6.00 ]0.13-0.15 | 0.0-2.9 [1.0-2.0 ] .28 | .28 | 5| 3 | 86
| s-11 | 20-35 |{1.50-1.60 | 0.60-2.00 [0.14-0.16 | 3.0-5.9 ]0.5-1.0 | .32 | .32 | | ]
| 11-47 | 27-35 |1.55-1.65 | 0.20-0.60 ]0.19-0.31 | 3.0-5.9 [0.5-1.0 | .32 | .32 | | |
| 47-65 | 10-20 |1.60-1.70 | 2.00-6.00 [0.13-0.15 | 0.0-2.9 |0.5-1.0 | .32 | .32 | i
] | i | | | | I | I !
Skyvillage----=--===n-——= ] 0-2 |} 5-15 |1.35-1.45 | 2.00-6.00 |0.07-0.09 | 0.0-2.9 }0.5-1.0 | .15 | .2¢ | 1| & | 86
| 2-5 | 10-15 [1.45-1.55 | 2.00-6.00 [0.21-0.13 | 0.0-2.9 |0.2-0.6 | .24 | .24 |} | ]
| 5-9 | 20-25 |1.45-1.55 | 0.60-2.00 [0.14-0.16 ] 3.0-5.9 |0.2-0.6 | .32 | .32 | ) |
| 9-15 | 20-35 |1.45-1.55 | 0.60-2.00 [0.14-0.16 | 3.0-5.9 [0.2-0.6 | .32 | .32 | | ]
| 15-20 | --—- | --- | 0.20-2.00 | -~ [ [T RS | | |
| | ] | | i | ! I I |
212 | | ! ] ! I | i I !
Rehobeth-wmwrmmoem e e e | 0-2 | 30-40 |1.25-1.35 | 0.20-0.60 |0.18-0.30 | 6.0-8.9 |0.5-1.0 | .37 | .37 | S| 4L | 86
| 2-5 | 30-40 |1.25-1.35 | 0.20-0.60 [0.18-0.20 | 6.0-8.9 |0.5-1.0 | .37 | .37 | | |
| 5-12 | 40-55 |1.40-1.50 | 0.06-0.20 ]0.13-0.15 | 6.0-8.9 [0.5-1.0 | .20 | .20 | | i
l | 12-18 | 40-55 |1.40-1.50 | 0.06-0.20 [0.13~0.15 | 6.0-8.9 |0.5-1.0 | .20 | .20 | | |
: | 18-32 | 40-55 |1.40-1.50 |} 0.06-0.20 ]0.13-0.15 | 6.0-8.9 |0.2-0.5 | .20 | .20 | | |
U | 32-80 [ 40-55 }1.40-1.50 | 0.06-0.20 ]0.13-0.15 | 6.0-8.9 }0.2-0.5 | .20 | .20 | | |
] ! | I | | I | ! b I
215: ! | i i l i | | ! b !
Viuda-c-mmemmammmmmmmnns } 0-3 | 10-20 |1.30-1.40 |} 2.00-6.00 [0.07-0.09 | 0.0-2.9 ]0.5-0.9 | .10 | .37 | 1] 6 | 48
} 3-15 | 35-50 |1.40-1.45 | 0.06-0.20 [0.14-0.17 | 6.0-8.9 ]0.0-0.0 | .20 | .20 | | |
| 15-17 |} 20-35 |1.45-1.50 | 0.60-2.00 ]0.15-0.17 | 3.0-5.9 [0.0-0.0 | .15 | .32 | | |
J 1720 | --- | === ] 0.00-0.20 | === | === f eem | mee [eem || I
! ] ] | ! | | | I ]
Penistaja--—~ccomommooon | 6-2 | 10-20 }1.40-1.50 | 2.00-6.00 {0.11-0.13 | 0.0-2.9 }1.0-2.0 } .24 | .26 | 5| 3 | 86
| 2-22 | 20-30 |1.45-1.55 | 0.60-2.00 [0.14-0.16 | 3.0-5.9 |0.5-1.0 | .32 | .32 | | ]
| 22-65 | 15-30 {1.45-1.55 | 0.60-6.00 [0.11-0.16 | 3.0-5.9 |0.5-1.0 | .32 | .32 | | |
! ! | i | ! | ! | I I
Rock OUECTOP~=-===-======= i o [ | 0.00-0.20 | --- | - [ A Tl R BT
| ! | | I | ! | | I !
2203 I f I ) i ] I ! | b |
HAQOIWORL ~ = === = =~ == === ] 0-2 | 10-20 |1.20-1.25 | 2.00-6.00 {0.13-0.15 | 0.0-2.9 |0.5-1.0 | .28 | .28 | 2} 3 | 86
2-13 | 20-35 |1.35-1.45 | 0.60-2.00 }0.14-0.16 | 3.0-5.9 [0.2-0.8 | .32 | .32 | | i
13-19 | 20-35 |1.35-1.45 | 0.60-6.00 [0.14-0.16 | 3.0-5.9 ]0.2-0.8 | .32 | .32 | | |
| 10-20 }1.50-1.60 | 2.00-6.00 }0.11-0.13 | 0.0-2.9 ]0.2-0.8 | .24 | .24 | | |
I I | | ! I |
! t f I | b |

]
f
| 19-35
!
! |
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mable 16.--Cheamical Properties of the Boils--Contirnied
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New Mexico Office of the State Engineer
POD Reports and Downloads

Township: [15N  Range: l15W Sections: {33
NAD27 X: ‘ Y: ! Zone: | "] Search Radius: l

County: l "I Basin: [ ~]  Number: ' Suffix:

Owner Name: (First)l (Last)’ € Non-Domestic ¢ Domestic
@ All

POD / Surface Data Report ' }" _* Avg Depth to Water Report

Water Column Report: j

Clear Form j . iWATERS Menu ! Help }

AVERAGE DEPTH OF WATER REPORT 11/29/2007
(Depth Water in Feet)
Bsn Tws Rng Sec Zone X Y Wells Min Max Avg
G 15N 15w 33 13 117 © 45

Record Count: 13

httrv /iviiatare aco ctata nmm e TN LT ATED QMW all A nAQnefaraTionatahar IR WalsYalaily]



P I A e R R L o

ragc 1 vl 1

New Mexico Office of the State Engineer

Point of Diversion Summary

(quarters are 1l=NW 2=NE 3=8SW 4=SE)
{quarters are biggest to smallest)

POD Number Tws Rng Sec 9 g q
1 31

G 00003 S 15N 15w 33

Driller Licence:
Driller Name: BARRON DRILLING
Drill Start Date: 09/24/1956
Log File Date: 02/06/1957
Pump Type:
Casing Size: 16
Depth Well: 1075.

Zone

X

Y

Source: Artesian

Drill Finigh Date: 09/24/1956
PCW Received Date:
Pipe Discharge Size:
Estimated Yield: 370

Depth Water:

Water Bearing Stratifications: Top Bottom Description

580 620 Sandstone/Gravel/Conglomer
645 670 Sandstone/Gravel/Conglomer
725 740 Sandstone/Gravel/Conglomer
7390 1070 Sandstone/Gravel /Conglomer

Casing Perforations: Top Bottom
580 625
645 670
725 740
790 950
960 070

htte: Miniiatare Aoa otato mm e TONT LW ATEDR QAN all A ndQiirtaraNicnnt hardamail oddrace 11/95Q/9007
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New Mexico Office of the State Engineer
Point of Diversion Summary

(quarters are 1=NW 2=NE 3=SW 4=8SE)
{quarters are biggest to smallest)

POD Number Tws Rng Sec g9 g q Zone X Y
G 00003 15N 15w 33 3 1 1

Driller Licence:

Driller Name: BARRON DRLG. CO. Source: Arteslan
Drill Start Date: 08/27/1956 Drill Finish Date: 09/22/1956
Log File Date: 12/26/1956 PCW Received Date:
Pump Type: Pipe Discharge Size:
Casing Size: 16 Estimated Yield: 125
Depth Well: 1235. Depth Water:
Water Bearing Stratifications: Top Bottom Description
100 150 ~ Sandstone/Gravel/Conglomer
520 600 Sandstone/Gravel/Conglomer
640 700 Sandstone/Gravel /Conglomer
800 1020 Sandstone/Gravel/Conglomer
Casing Perforations: Top Bottom
520 600
625 700
710 750
800 020
Itte v atare mom ctate me e T AW ATER QAN all A ndQefaraNicnatehardamail addrace 11/90/7007



HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

COVER LETTER
December 30, 2005

Steve Morris

Giant Refining Co

Rt.3Box 7

Gallup, NM 87301

TEL: (505) 722-0258

FAX (505)722-0210

RE: Annual Pond Samp for Gen Chem Pond #8- Order No.: 0512188

Dear Steve Morris:

Hall Environmental Analysis Laboratory received 1 sample on 12/15/2005 for the analyses
presented in the tollowing report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Andy Freefnan, Business Manager
Nancy McDuffie, Laboratory Manager

4801 Hawkins NE m Suite O m Albuguergque, NM 87109
505.345.3975 m Fax 505.345.4107
www. hallenviranmental.com




Hall Environmental Analysis Laboratory Date: 30-Dec-03
CLIENT: Giant Refining Co Client Sample ID: Pond #8
L.ab Order: 0512188 Cotlection Date: 12/13/2005 10:30:00 AM
Project: Annual Pond Samp for Gen Chem Pond #8-200
Lab ID: 0512188-01 Matrix: AQUEOUS
Analyses ‘ Result PQL Qual Units DI Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoride ND 50 mg/L 500 12/28/2005
Chloride 79000 500 mgll 5000 12/28/2005
Phosphorus, Orthophosphate (As P} ND 250 H  mg/l 500 12/28/2005
Sulfale 4800 250 mg/l 500 12!28/20’05
Nitrate (As N)+Nitrite (As N) ND 50 mglL 500 12/28/2005
EPA 120.1: SPECIFIC CONDUCTANCE Analyst: TES
Spedilic Canductance 280000 0.20 pymhos/cm 20 12/23/2005
EPA 6010: TOTAL RECOVERABLE METALS Analyst: NMO
Calcium 200 10 mg/L 10 12/27/2005 3:23:15 PM
Magnesium 4000 200 mg/l 200 12/27/2005 3:27:36 PM
Polassium 7300 200 mg/L 200 12/27/2005 3:27:36 PM
Sodium 47000 500 mg/L 500 12/28/2005 7:53:33 AM
EPA METHOD 150.1: PH Analyst: TES
pH 5.92 0.010 pH unils 1 12/16/2005
Qunlifiers: ND - Not Detecied at the Reporting Limit S - Spike Recovery outside accepted recovery limis
1 - Analyte detecied below quantitation Jiemis R - RPD vutsile aeeepted recovery Innits
B3 - Analyte deweeted in the associoted Method Blank E - Value above quantiution range
* . Value exceetls Maximum Comtasminant Leve) 1/6 Page 1 of |



S

A\)penq




APPENDIX B

PRELIMINARY ENGINEER'S OPINION OF PROBABLE COSTS
Project Name:
WESTERN REFINING COMPANY,
CINIZA REFINERY POND CLOSURE

ENGINEERS ESTIMATE
GANNETT FLEMING WEST,
INC.
B'D;TEM nzng-[o , » ITEM DESGRIPTION o | une ESJLNFL’;TTE? UNIT PRICE AMOUNT
1 | 621000 |MOBILIZATON LS 1.00 $15,000.00 $15,000.00
2 | 603000 [NPDES PERMITTING AND SWPPP IMPLEMENTATION, COMPLETE LS 1.00 $15,000.00 $15,000.00
3| 801000 | CONSTRUCTION STAKING, COMPLETE s 1.00 $5,500.00 $5,500.00
4 | 201000 |CLEAR AND GRUB, COMPLETE s 1.00 $10,000.00 $10,000.00
5 | 209000 |MISC. GRADING, AND SHAPING, COMPLETE sy 262500 $5.00]  $1,312,500.00
6 | 203000 | SUBEXCAVATION, INCLUDING HAUL, DISPOSAL, COMPLETE I 104000 $5.60 $582,400.00
7 | 000001 |TIPPING FEE, LANDFILL, COMPLETE cY 104000 $0.62 $64,480.00
8 | 632000 |CLASS A SEEDING, COMPLETE AC 182 $1,500.00 $273,000.00
9 | 603200 |SILT FENCE, COMPLETE F 5800 $5.60 $32,480.00
10 | 000002 |ENGINEERING AND CONSTRUCTION SERVICES Ls 1 $231,036.00 $231,036.00
Subtotal of Base Bid Items $2,526,396.00
i B Contingency of 15% - $378,950.40
',. - New Mexico Gross Receipts Tax (NMGRT) at 6.625% 3 $19247980
» B TOTAL $3,097,835.20
{ |
l ‘

i

@

KAPROJECTSW8713\PROJECT DOCUMENTATION\Estimates\Ciniza Estimate Rev_12_10_07 xls




Equipment Monthly Rate Daily Equivalent per cy

Scraper (17 yd) $12,500.00 $416.67 $0.08
Grader (16H) $16,000.00 $533.33 $0.10
Dump Truck (40 $15,200.00 $506.67 $0.09
Dump Truck (4C $15,200.00 $506.67 $0.09
Water Truck $13,700.00 $456.67 $0.08
Compactor $4,000.00 $133.33 $0.02
Loader $11,800.00 $393.33 $0.07
Fuel Truck $5,500.00 $183.33 $0.03
Subtotal $0.57
¥
3
Personnel Hourly Wage Daily Equivalent percy
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Laborer $10.47 $83.76 $0.02
Laborer $10.47 $83.76 $0.02
Supervisor $24.59 $196.72 $0.04
1 Helper $10.04 $80.32 $0.01
& Helper ' $10.04 $80.32 $0.01
Subtotal $0.19
d Materials Unit Cost Daily Equivalent per cy
Water (gal) $0.81 $16,200.00 $2.95
Fuel (gal) $2.85 $2,850.00 $0.52
3 Subtotal $3.46

Additional Costs

! G&Aon labor 1.70 $0.32
e Parts and maint 12.00% $0.07
Profit 8.00% $0.37

Subtotal $0.76

Total Unit Cost per cu yd of earthwork $4.98
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Monday, February 25,2008 3:18 PM

To: Ed Riege

Cc: Monzeglio, Hope, NMENV; Price, Wayne, EMNRD

Subject: FW: Western Refining Southwest, Gallup Refinery (GW-32) Discharge Permit Closure Plan &
Financial Assurance

Mr. Riege:

Good afternoon. You brought to my attention this afternoon that there was a finalized version of the above Closure
Plan dated December 2007 with the final estimated closure amount; however, the OCD apparently only received the
November 2007 Draft Plan described in the message below. You explained that the December 2007 Final Closure
Plan had a revised closure cost of over $3,000,000.00 (three million).

After discussing the situation with my Supervisor, Mr. Wayne Price, we agree that Western Refining Southwest,
Gallup Refinery must comply with our February 25, 2008 e-mail communiqué below. The Final Closure Plan dated
December 2007 shall be submitted to the OCD and NMED to update our files.

Please contact me if you have questions. 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: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd. state. nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Chavez, Carl J, EMNRD

Sent: Monday, February 25, 2008 9:29 AM

To: 'Jim Lieb'

Cc: Ed Riege; ‘Ann Allen'; Allen Hains; Price, Wayne, EMNRD

Subject: Western Refining Southwest, Gallup Refinery (GW-32) Discharge Permit Closure Plan & Financial
Assurance

Mr. Lieb, et. al:

Per Section 27 (Closure Plan and Financial Assurance) of the Discharge Permit: Pursuant to 20.6.2.3107 NMAC
an owner/operator shall notify the OCD when any operations of the facility are to be discontinued for a period in
excess of six months. Prior to closure, or as a condition of this permit, or request from the OCD, the operator will
submit an approved closure plan, or modify an existing plan, and/or provide adequate financial assurance. Please
submit a closure plan and financial assurance cost estimate for the unlined wastewater and/or
evaporation/temporary ponds by December 31, 2007. The plan shall address how any remaining water
contaminants will be monitored and abated to ensure the protection of public health and safety, fresh water, and the
environment in the foreseeable future.

The New Mexico Oil Conservation Division (OCD) has reviewed the Gannett Fleming letters to the Gallup Refinery
dated September 14, 2007 and October 23, 2007. More recently, the OCD was provided a copy of Gannett Fleming
West, Inc.’s “Evaporation Pond Closure Plan” dated November 2007 (Draft Plan) at our meeting in Santa Fe, New
Mexico on Monday, February 11, 2008. The Draft Plan was submitted to address the above. The Draft Plan
estimates the pond closure estimate amount at $1,325,165. Consequently, the OCD is requesting an irrevocable

2/25/2008



" Page 2 of 2
Letter of Credit (LOC) in the amount of $1,000,000.00 (one million). Please provide the Irrevocable LOC along with
a finalized Closure Plan to the address below within 90 days of receipt this message.
OCD links containing information on the LOC may be viewed from the links provided below.

How to Become an Operator in New Mexico (see “Irrevocable Letter of Credit” within text)
hitp:/iwww emnrd.state.nm.us/ocd/documents/HOWTOBECOMEAWELLOPERATORINNEWMEXICO20060125.pdf

LOC Form
http:/fwww.emnrd. state. nm.us/ocd/documents/FormLOCSample 000.pdf

Please contact me to address or facilitate responses from OCD Bond Staff and/or Attorneys to any questlons you
may have on the Irrevocable LOC. Thank you.

Please be advised that NMOCD approval of this closure plan does not relieve Western Refining Southwest, Gallup
Refinery.of responsibility should their operations 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 requlations.

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: hitp://www.emnrd, state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

2/25/2008
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Monday, February 25, 2008 9:29 AM

To: Jim Lieb'
Cc: Ed Riege; 'Ann Allen'; Allen Hains; Price, Wayne, EMNRD
Subject: Western Refining Southwest, Gallup Refinery (GW-32) Discharge Permit Closure Plan & Financial
Assurance
Mr. Lieb, et. al:

Per Section 27 (Closure Plan and Financial Assurance) of the Discharge Permit: Pursuant to 20.6.2.3107
NMAC an owner/operator shall notify the OCD when any operations of the facility are to be discontinued for a
period in excess of six months. Prior to closure, or as a condition of this permit, or request from the OCD, the
operator will submit an approved closure plan, or modify an existing plan, and/or provide adequate financial
assurance. Please submit a closure plan and financial assurance cost estimate for the unlined wastewater and/or
evaporation/temporary ponds by December 31, 2007. The plan shall address how any remaining water
contaminants will be monitored and abated to ensure the protection of public health and safety, fresh water, and
the environment in the foreseeable future.

The New Mexico Qil Conservation Division (OCD) has reviewed the Gannett Fleming letters to the Gallup
Refinery dated September 14, 2007 and October 23, 2007. More recently, the OCD was provided a copy of
Gannett Fleming West, Inc.’s “Evaporation Pond Closure Plan” dated November 2007 (Draft Plan) at our meeting
in Santa Fe, New Mexico on Monday, February 11, 2008. The Draft Plan was submitted to address the above.
The Draft Plan estimates the pond closure estimate amount at $1,325,165. Consequently, the OCD is requesting
an Irrevocable Letter of Credit (LOC) in the amount of $1,000,000.00 (one million). Please provide the
Irrevocable LOC along with a finalized Closure Plan to the address below within 90 days of receipt this message.

OCD links containing information on the LOC may be viewed from the links provided below.

How to Become an Operator in New Mexico (see “Irrevocable Letter of Credit” within text)
http://www emnrd. state.nm.us/ocd/documents/HOWTOBECOMEAWELLOPERATORINNEWMEXICO20060125 p

LOC Form

Please contact me to address or facilitate responses from OCD Bond Staff and/or Attorneys to any questions you
may have on the Irrevocable LOC. Thank you.

Please be advised that NMOCD approval of this closure plan does not relieve Western Refining Southwest,
Gallup Refinery of responsibility should their operations 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.
QOil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3491

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: hitp:/iwww.emnrd.state.nm.us/ocd/index.htm
(Poliution Prevention Guidance is under "Publications")

2/25/2008



Meeting at Oil Conservation Division
RE: Western Refining — Gallup Refinery
February 11, 2008
10:00 AM - 12:00 PM

AGENDA

Expected Attendees:

Western Refining: Jim Lieb, Ed Riege, Mark Turri, Don Riley, Ann Allen, Ed Cote
(HRC, Inc.) '
OCD: Carl Chavez, Wayne Price

NMED, HWB: Hope Monzeglio, Cheryl Frischkorn, Dave Cobrain

Opening remarks

Jim Lieb — Introductions: General Manager, Mark Turri

Topics/Presentations
Ed Cote - PowerPoint Presentation:

New Wastewater Treatment Plant Design Development.
Activated Sludge Treatment Pilot Test Plant.
Highlighted technology - Membrane Bioreactor

New Treatment System will be designed with enough
redundancy/safeguards to make lining EP1 unnecessary.
s Pilot Travel Center Sanitary Waste Water Management.

Jim Lieb — PowerPoint Presentation:
o Status of Repairs to New API Separator (Siemens SS Liner)

o Engineering Plan to Replace Old API Separator
e Alternative Plan and Schedule for Storage Tanks

~ Other - depending on time (Ponds Closure Plan)



This is the deadline table agreed to with Carl Chavez

OCD Discharge Permit (GW-032)
Minor Permit Modification

September 21, 2007
Schedule

Giant Refining - Gallup Refinery

. . Conditions Proposed
Section No. Requirement Deadline Deadline Reason for the Change
Signed Discharge Permit Approval Conditions
Cover Letter GW-032 and $8 400,00 Fee 9/27/2007 Same
2 OCD Discharge Permit Renewal 4/1/2011 Same
Above Ground Tanks Impermeable Alternative Plan and Schedule development requires: _\&,
i i - - N4
9 Secondary Containment Requirement 10/17/2007 2/15/2008  |1. Data Collection and evaluation, ¢ wed / LAY
" Retrofit all tanks by 8/1/11 or propose 2 Engineering. and ext e‘h\TsZ\
alternate schedule by 10/17/07. - Engt g vgsd .
3. Design.
11 A C:QmG_‘o::o_ Sumps - mm:o? with secondary 8/1/2011 Same
containment and leak detection.
16.A. Old APl Separator - Storm Water Engineering| 15 51/5007 Same Plan should coincide with Section 17.
Plan to decomission and Replace
16.B. Repair new AP Separator 12/31/2007 Same
The study is an extensive undertaking requiring:
Activated Sludge Wastewater Treatment 1. Modification of equipment such as tanks, piping, valves and controls.
Study and Design (including installation of 2. Data collection and evaluation, and
16.C. Flow meters and Phenol, BOD, COD into 12/31/2007 6/6/2008 3. Engineering, and
AL1.AL2 & EP1 Analyses) 4. Design.
This study should coincide with the Section 16.D schedule
Grab samples for VOC, BOD, COD,
Chlorides, DRO,GRO, MTBE, pH & Phenol.
16.c.2 Monitoring monthly at EP1 for 12 months or 1213172008 Same
by 12/31/08
Aeration Lagoons Replacement Engineering
16.D. Design/Construction Plan and Schedule 6/6/2008 Same
Evaporation Ponds - Engineering
16.E. Design/Construction Plan to single-line the 6/6/2008 Same
evaporation pond EP-1 or alternative plan.
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This is the deadline table agreed to with Carl Chavez

OCD Discharge Permit (GW-032)
Minor Permit Modification

September 21, 2007

Schedule

Giant Refining - Gallup Refinery

. . Conditions Proposed
Section No. Requirement Deadline Deadline Reason for the Change
Closure Plan development will require:
16.F. Temporary Landfarms - Closure Plan 12/31/2007 3/17/2008 1. Development of Sampling Program and Sampling,
2. Analyses and Data Evaluation, and
3. Preparation of Plan.
20. A Annual Ground Water Report >33cmmyacm by Same
21 A If Qmo_am .39 to landfarm, mcU.B.; a closure NA NA
plan within 3 months of permit issuance
. . Pilot bypass will be locked closed and would only be opended in event of an
Pilot by-pass be disconnected and plugged. emergency until the 48 hours storage can be installed.
Installation requires:
24 A Installation of Dual Primary Separation 12/31/2007 7/16/2008 1. Data Collection and evaluation,
Device with secondary containment and leak 2. Engineering, and
detection 3. Design, and
4. Delivery and/or Construction/Installation.
24 B. Emergency tank holding system Eﬁ Pilot 1213112007 2/16/2008
. waste water (48 hours accumulation)
24 D ._<_m_2m..5 a .mmBU_Sm and Bm.ﬁm_._:@ station on | Permit Issuance Same
incoming Pilot waste water line Date
24 E. w_o.:.wuwa O&M Plan for WW treatment 6/30/2008 Same
facility
Closure Plan and Financial Assurance cost
27 estimate for unlined waste water and/or 12/31/2007 Same

evaporation ponds




EVAPORATION POND CLOSURE
PLAN

Giant Ciniza Refinery

November, 2007

Prepared for

Prepared By:

fqannett Fleiming West, Inc.

2155 Louisiana Blvd NE, Suite 7000
Albuquerque, New Mexico 87110
Office (505) 265-8468
Fax (505) 881-2513



EVAPORATION POND CLOSURE
PLAN

Giant Ciniza Refinery

November, 2007

1, Mike Brazie, being a registered Professional Engineer in the state of New Mexico

(NMPE #9376) certify that this closure plan was prepared by me or under my direct
supervision.

Mike Brazie Date
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SITE LOCATION AND DESCRIPTION

This closure plan has been prepared for the evaporation ponds at the Giant Ciniza
Refinery. The refinery is located on the north side of Interstate 40, approximately 17
miles east of Gallup, New Mexico. Within the refinery, the evaporation ponds are
located on a flat plain to the west of the process unit and tank farm, in the NWY%, Sec. 33,
T. I5 N, R. 15 W, McKinley County, New Mexico. Figure 1 is a location map for the
refinery. The ponds are part of the refinery’s wastewater treatment system, with effluent
from the aeration basins directed to the ponds and allowed to evaporate. Process water
from the refinery goes through the API separator for primary treatment, and then to the
aeration basins for secondary treatment, and finally to the evaporatlon ponds for final
disposition of the water. ;

There are 11 ponds of various sizes with a total surfacie aréa of approx1mately 120 acres.
All are man-made earthen basins with bermed 51dewalls ' The initial po” ds were
constructed in the late 1950’s, with additional ponds constructed at Varlous times after
that. The construction involved clearing and grubbmg, followed by levehng of the pond
bottoms and construction of the berms to form the' pongds JThe ponds have béen in
continuous operation since construction. Elevation of the ponds ranges from 6875.8 feet
to 6889.2 feet (water elevation in the ponds) and the bertﬁ range from about 1 foot to 4

feet in height.

The refinery operates under a RCRA Hazardous Waste @Fac111ty Perrmt No.
NMDO000333211-1. The evaporatlon ponds were 1dent1ﬁed as a Solid Waste
Management Umt (SWMU Noifg) under this; perm1t Theé recommendatlon in the RCRA

The evaporation ponds;were investigated in the early 1990’s. The investigation included
collection and analysis of several soil and groundwater samples in the pond areas. No
organic contaminants were detected in any of the groundwater samples, indicating no
contaminants were migrating to the groundwater from the ponds. Soil samples collected
from the perimeter and beneath the ponds (angle drill holes) detected no volatile organic
compounds (VOCs) or semi-volatile organic compounds (SVOCs), except trace amounts
of toluene (5 pg/l maximum), in 8 of the 56 soil samples. Based on these results, EPA
concurred with the NFA finding for these evaporation ponds.



SITE GEOLOGY

Bedrock at the site is the late Triassic Chinle Formation, which consists primarily of
interbedded claystone and siltstone with minor amounts of sandstone and limestone. The
Chinle Formation has a total thickness of about 1,600 feet in this area, and is generally
not water-bearing, although water has been encountered in some of the minor inter-
bedded sandstone lenses. Generally, the Chinle Formation acts as an aquitard.

SURFACE AND GROUNDWATER HYDROLOGY

The site is located within the Rio Puerco valley, north of the Zuni Uplift. Surface water
flow off the site is generally northwest by overland flow to the tnbutarles of the Rio
Puerco north of the site. The Rio Puerco is a pr1ncrpal tr1butary of the Rio Grande, which
1s east of the site.

Based on information on record at the Office of the State Engmeer (O

‘‘‘‘‘

in the area of the site ranges in depth up to 117 feet With 'the average depth to
groundwater of 45 feet, based on records for 13 Wells W1th1n Section 33. Groundwater at

basts, in compliance with the requrrements 'of the RCRA permlt The latest results
(November 2006), detected no VOCs or SVOCs in the groundwater beneath the
gvaporation ponds. i ~

POST CLOS URE LAND fUSE

CLOS ‘RE PLAN QMPONENTS

At closure the water remaining in the ponds will be allowed to evaporate, the ponds will

be regraded, an'{‘revegetated This section describes these operations.

POTENTIAL FORASITE REMEDIATION

Based on historic samplmg results and a risk-based assessment performed using the API
model VADSAT, the need for remediation of the evaporation ponds is not anticipated.
Sampling is performed at 7 groundwater monitoring wells in the area of the ponds, soil
sampling has been conducted around the ponds, and the water within the ponds has been
sampled. The ponds were also identified as Solid Waste Management Unit (SWMU #2)
in the RFI, which concluded no further action was required at the ponds.

Recent sampling results for benzene, toluene, ethylbenzene, and xylenes (BTEX) and
chloride are summarized on Table 1. These results indicate no contaminants have



migrated from the evaporation ponds. In addition, the VADSAT model indicated no salt
migration below the ponds. Details of the modeling and the modeling results are in
Appendix A. See Figure 2 for the locations of the monitoring wells.

Table 1. 2007 Groundwater Sampling Results (BTEX in ug/l, chloride in mg/l)

WELL BENZENE TOLUENE ETHYLBENZENE XYLENES CHLORIDE
BW-1C ND ND ND ND 36
BW-2A ND ND ND ND 39
BW-2B ND ND ND ND 31
BW-2C ND ND ND ND 42
BW-3B ND ND ND . ND 33
BW-3C ND ND ND I ND 38

grading the ponds.

WATER EVAPORATION

As part of the evaporation pond closure plan treate W
discharged to the evaporatron ponds. The’ water remammg in the ponds will then be
allowed to evaporate wrth enhanced evaporatlon provided by the spray evaporators.
Once the water has evaporated and the ponds : are dry, the pond bottoms will be sampled
nds must be treated or removed due

closure samples indicate. ciontammants exceed the NMED SSLs, approprrate remedial
measures w1ll be 1mplemented at that time.

significant issue except for the post-closure revegetat1on program. Note that an excess
of fill material will be available, and this clean soil soil may be added or blended into the
pond areas where chloride levels do not support plant roots. The treated soil at these
locations should support plant growth and a root system.

SITE GRADING

Once the water in the ponds has evaporated, the ponds will be graded. A plan of the
existing ponds is shown on Figure 2 and the final grade on Figure 3. The grading has
been designed to restore the area of the ponds approximately back to the natural contours
prior to construction of the ponds. The material volumes are presented on page 6 of this




closure plan. Final grade will be attained by grading the bermed soils into the pond areas,
supplementing the material requirements by grading soils from the areas immediately
adjacent to the ponds, if needed. Because all of the property is owned by the refinery,
there will be no need to import soils for the closure grading. Based on the models
generated from existing site topography and proposed grading, there is an excess of
approximately 2326 cubic yards (CY) of material within the berms themselves. This
excess material will be used to fill any areas that have been regraded after the survey of
the pond area. Excess topsoil material from cut areas will be stockpiled and used for
final cover, and the grubbed materials will be disposed of on site or at a local landfill.
Elevation at final grade will range from 6870 feet to 6890 feet, w1th a slope of
approximately 0.7 percent to the west. T

ROAD RECLAMATION

Most of the roads in the pond area are unpaved surfaces on the berms or between the
ponds. These areas will be re-contoured along with;, the ponds No paved roadways are
present in the area of the ponds. However, the unpaved emergency runwa Wlll remaln
after closure of the ponds. NE 3

SITE DRAINAGE

patterns of the area. Post-closure site dlgamage w111 be by natural sheet flow to the west
edge of the refinery property, and then wrll follow the‘ 'stmg dralnage to the west of the

closure. Inorgamc fert1hzer§ vv111 be added to increase mtrogen phosphate, and potassium
available to plants as requrred by analytical results of the soils. Mulch will be applied

after seeding to conserve soﬂ moisture and protect against soil erosion until the plants
have taken root. Plantmg will be performed between May and September.

Amended areas will be seeded with a mixture of native grasses and forbs that will not
depend on external application of water or fertilizer. The plant species native to the area,
as listed in the NRCS Soil Survey of MicKinley Area, New Mexico, are shown on Table
2. Specific species, composition percentages, and seeding rates will be determined
during a vegetation survey conducted as part of the closure operations.



Table 2. Native Plant Species

Alkalai Sacaton | Fourwing Blue Grama Inland Saltgrass | Rabbitbrush
Saltbush

Western Black Bottlebrush Mat Muhly

Wheatgrass Greasewood Squirreltail

REGULATORY COMPLIANCE

A stormwater discharge permit (NPDES) will be required for construction activities
during site closure, and must be obtained prior to implementing the closure operations.
Temporary erosion control measures, such as silt fence, will be placed around the
construction zone during construction, but will be removed upon completlon of the site
closure. Flgure 3 shows the 1ocat10n of the silt fence for temporary erosmn and sediment
tlons by watering

o Notlfy OCD that closure operatlons w111 commence :

e Notify EPA that the eva oration ponds (SWMU No 2) will be permanently
closed -

i

Weeks 1 Ti 4

‘' ‘Analyze bottom :
e Moblhze construction equlpment
) Install sedlment controls

S

Weeks 5 7: S
e Regrade ponds ‘
e Perform vegetation survey and soil analysis for amendments and seed mix
e Final contour area

Week 8:
o Revegetate



CLOSURE COST ESTIMATE

The closure costs were estimated by calculating material volumes and using estimated
unit bid prices. Material volumes for each pond were calculated based on pond size
versus total cut, and are summarized on Table 3. Costs per pond were calculated based
on pond area versus total cost and are summarized on Table 4.

Table 3. Pond Volumes Table 4. Pond Costs
Pond Number } Pond Area | Pond Volume Pond Number | Pond Area Pond Cost
(ac) (CY) (ac) ($)
2 7.5 9712 2 - 7.5 $81,199
3 4.2 5439 3 $45 471
4 2.4 3108 L4 $25,084
5 6.3 8158 5, $68,207
6 14.2 18388 6 il $153,737
7 20.8 26935 7 i $225,191
8 9.3 12043 8 $100,687
9 22.8 29525 P 9 $246,845
10 1.7 2201 T it 10 . $18,405
11 20.5 26546 e § 11 205 $221,944
12 127 2N 12 127 $137,497
Total 1224 i Total 122.4 $1,325,165

drainage by sheet ﬂovyv'mto the natural drainage areas to the west of the ponds.

The cut and fill requirements were then determined by comparing the existing model to
the proposed model generated by the proposed grading plan. This resulted in an excess
of 2,326 CY of material, which is available from the berms surrounding the ponds. This
excess represents the amount of material that will be available for additional fill or soil
blending. The overall volumes are as follows:

Total Volume of Cut 158,352 CY

Total Volume of Fill 156,026 CY

Net 2,326 CY (Excess)
6



Silt fence requirements are shown on Figure 3. Silt fence will be placed along the lower
gradient of the construction zone. A total of 5800 linear feet (LF) of silt fence will be
required.

Revegetation acreage was determined from the grading plan, based on the area of
disturbance. This includes the area scraped to meet the fill requirements. The acreage of
each pond 1s summarized on Table 3. The total acreage to be revegetated is 182 AC.

The following items were considered incidental, and not separated out in the estimate:

I.
2.
3.
4.
5.

Water for dust control, incidental to grading and shaping (Bid Item 5)

Silt fence management, incidental to SWPPP (Bid Item 2)

Soil analysis, incidental to revegetation (Bid Item 6)

Over seedmg, soil amendment or blendlng, 1ndenta1 to revegetatlon (Bid Item 6)

in Appendix B. AUBs were estlmated based 'on:the latest b1d pnces for New Mexico
Department of Transportatlon (NMDOT) constructlon pr0)ects adJusted for McKinley
independent estrmate of unrt“costs developed as part of an earlier assi gnment on the
project, were also us in adJustlng the I\H\/IDOT AUBsS, as shown in Appendix B. These
estimates are presented ’m 2007 dollars and based on construction bid prices and

>$§

commodity pnces as of November 2007 ot

The earthWork cos‘t's'; Tt n:the earthwork material volumes required to close the

ne

addlti’onal area of dlsturbance The cbst for silt fence is based on the placement shown on
Figure 3. Moblhzatron and SWPPP costs were estimated as lump sum for the entire
prOJect assummg the entlre closure will be performed in a single mobilization.

.....

~~~~~

(November 2007) McKmley County rate of 6.625 percent.

Because no post-closure care or monitoring is anticipated, no costs for those items are
included in the estimate. Based on VADSAT modeling and historic site monitoring
results, no over-excavation of soil was estimated. If contamination is found above SSLs
at the time of closure, it is expected to be chlorides, which could impact plant growth.
However, research has indicated that a soil cover of 5 feet above salt-contaminated soil in
New Mexico can be sufficient to prevent wicking of salt to the plant root zone, and so if
chlorides become a problem at closure, additional soil cover will most likely be the



appropriate remediation approach for these ponds. Other options may include gypsum
treatment or application of other salt-inhibiting materials.

Based on these assumptions and the cost estimating method described, the total estimated

closure cost for the evaporation ponds is $1,325,165. See Appendix B for a complete
breakdown of costs.
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Giant Ciniza Refining Co., RFI Phase II Report, October 71 199 ‘
‘@

Giant Ciniza Refining Co., Post Closure Care Permit?zifx’hg.‘ZOOO

Natural Resources Conservation Serv1ce Soil Survey of xMcKmley Area, New Mexico,
2004

ol
i

Tii
SRR




FIGURES



[ 3unold -.Unhh -u _——Imhnhnﬁt u- m g

dVIN NOILLVOO1

ONIQVY9 3LIS
ANVAWNOD ONINI43Y
NYdILSIM — LINVIO

(S3OLLON 39NVHO ¥O) SNOISIAY

ava NOLLJ¥OS3Q .owz Wm
2 2
3
o I X 3 N ¢
K
091vdIH m
S ¥ X 3 1 3
B
T ! ! PHLNY ! f
.4 a B _ | @\Q ®
® / 6 @
§ @ Omun_ro & S3IDNHD ONINZ m i D
30INN3 ﬂ = QVESTAVO s | ounEspG]
D g = : o o/ W) A e
T _m AQa3 _ £ YW st e
SEE0H ‘ | VNOd ..o ,_, b
\EL : s I GHODONVY i s FSA
NOISNAOT ! o -
® > | A m\ LNva9 =
| s - W .
_* \M T rmmoe:m *J VHY3IS g " > R R : 5 TR
w. EST] N 1 ik gl Y AR . (S i
Tl (AL | X ! = A A N BN ). A
—] H‘.-..-,. 0ZOZINAVO pm—- S| 5 e o) Te = <N
.ﬂ. 0. 8 = = . ; : {
: > SIAVHO o ‘ A o bl e s Tl
bl g e _ ) QRPN NOMLYD [P 4F ol g A e R
< L >mmooﬁ. (¢ ] ~ Ay S (Y
h SH1N0d ~ % _ . 0¥¥000S ) 1A~ 2l PN el 4y TN
[ sew Tl 4 o J.‘ _ o ! P T Aal er QST faet oatgl B -
B ~—s} | NIVRYLNNOW e \ y i ; : g
%_BH et » 3oNyawell, | O N 4 ,
r 1 i 3 @ | NI138} D B ) . oy L N
N I = V.I.L.. I ONVLS3 VIONITV. ol B! N .
. | nwavno wil : V10810 Y o A
i I VSO VINVS ¢ iy SOT X : o
..... ] A\ ——| Jivdon = P Il L A .
AVNOD 3NbAINDN / a . 5 \ L/
_mézggm. Z) 0 L [ .IZW_Imm...WA o E S ¥ 3 ; !
QRS .-.ll.un ../.-I-- y ﬂw . o bl y
s TANSINNYS 34 ! s il tng (D A G :
AN i VAOONYS| : 5 AR el ] ")
_ e S5 5 i f _ u A “ x 5 LN =~ e 4 i T :
. onQuyH{ \& e SN _ ATINDRW N . : i -
& (! VionN R b et = orpe 5 P~ L
e AL ® v VdON oLNog pTE3Nd T e - ) Y ” i “ilf
0 n||.|_..|||%||_ Lo -:.J.lnl\n|||.|.\u i 78] L) IS S SE—— .} ‘_ LLC E ,‘M,Mnniu%m‘mv . o 3 : 3 ” . : ,v. i . .. ,‘ L > .
= J HIONS sovl | VY Ol | NV NYS 1 = Wi i by i Ay
NOLAY1O | SOV - \ | -y ; . : >
o | | | B , > Y
& ~ Ezopoz_zmﬁ L) "l ] 1 j
i NOINA @} o5 XV4100 r \ )] T - o e
e \ L HOOMIHS sz y
| o w \ ey \q @ == / {
0 G V 4 0 1 0 ¢C , o= b
. NOWYO0T |
) Tl SE L T
: 10APOIE .S
) e
= — T s - gas




—— " 3unou “Juj ‘3s3m %&Emhhﬁ 132UudeLy E =y

SNOILIANOD
ONILSIX3 i e soeat =l - > -

ONIAVY9 31IS SR i e el YR ) S P

8585

ANVANOD ONINI43Y §
NYILSIM — INVID

808y

1188 ceess sewn i ol
vite ¢ m_Wm—Wm_W TS . 25t

06983 s
EBlEs

IV £6=V3INV : @h

sk 989 s Lol
(S30UON 39NVHD ¥0) SNOISIAZY ) asdl . »ve89 sozes 8 aNOd
sa | mva | NOULgRDS 30 ON ¢ 203 evisy - ins i g
: ’ JV 8°0C=V3av
: P ; i Nwmma. s ]
c . S L GNOd
< £ 985 = ose8s 2089
p— 2189 16283
@ ceces cau8s om
LD0v=.1 3IVOS ovens B 2 . . i e _
0ELED ¥
e

1889

ﬂ i s
- cosey BB gpes
v 9rL8s L83 Fi €89

0031 001 008 00 00z 0 vi85 28
ivias 16289
6riad oezss | Legs
] et v , oV G'0Z=vaNY
»eas = v vieas
e - LL ONOd
. vases
svees . )
z a5 ] i e TR0 quees $a18s
gt 2vi89 2 2088%
Loigy TEE
o ressh EREN ;T
et Y Zvigy 80889
R eecefsi8y - . 21888 o2
. B e
L85 vV 8'22=V3dv i J
races

€989 6 dNOd . 2ugsY

= 26089 | =
arisd g vV ¥ Ll=vV3dv " 2085
e S9289 6 ri8% 28
. r2089
TIImM ONILLSIX3 D ’ vaces sn 9 aNOd ST R 2 Sy £
: . p: rizes9 <2889
2689 £
8989 s v 2885
s2:89 . B
........ e TS
g 66189 . seaas . .
¥8.89 Evi8s rv889 g vags
Svead
. 5re8s
Loges .
889 .
3 vr8as
i £5899
2 92885 59889 a8
IV €'9=V3dV - : veees
3 1889 S dNOd . E 25885 S
22835 o8 A 596
e 208 e 5 .
- 0889 v 2889 27889 2gags 9885 29389 R
$%8%Hae sn - ; , e
. 05889 1
ecaas 3 - y wokeh 99889
vady )
i - Ly teges 528 5 Ea
o o - 06889 — . 9.885 .
+ QNOd sgaeg o r683 - =] | rssss s988% . s9835
28889 r85S Sl B . 2888 Saag =1
) . v 2889 Svass 2 1689
. 6 v889 vgeas 6€889 SA @ 68883 N @889
cesy ” . 2 { « 3 s
5 i ° sases 6835
89089 JV Z2v=v3yv - T 8889 28889
¢ aNOd © g el 6883 cages  vE889
) ; .
o 95889 gygas 3¢am 1 e
2 Le88g
2 \eress 5 69889
vepss el g el SR vead 85889 9 . . .
92685 688 Lc889 0685% £9689 "
: 9689
6654 .
Credd Lee av 'L
26889 SA seadBinay seedh el L0683 20685 11533
qos ¥ — 61889 50689 .
& i 368 » 2535 . . 50885
IV S'L=V3dVY <2689 coses P c e
¢ dNOd caess <o o g e
5 Lesse * : 1289
26525 siuge 2 . 1689
. ceesd —
Lress c 863
kel s2688  vae
; cesag
. 6vs39 s :
0e85 2689 s 8 r589 » 687 )
4% T reeny { reses
25085 . 2889
reess L186 W 92689 C
e 20058 S5eas sbes
R ezt » s
(Eems teagh .
sesas
2829
/)
pagay s
5 reae =




“2uf “15am Bujuwial{ 13auUUeg [

z
w

€ 33n9ou4
" : - 5
ANOd d3S0d0odd b cum rows o e : ol
rsees e 66985 e 8089 4 P ’
s y 2
L . . 4 4 6viBS L
ONIAVY9 31IS D s Bt B Al L T o o :
ANVdNOD 2l
NId3d
NY3ILSIM INVIO ; :
9SL89 i » vuum. .
(S30UON 3INVHO ¥0) SNOISA3Y . wezis I8y
= " vszes
A8 dlva NOWJIOS30 ON svees :
3 T .
1 . erie9 . saes £aes
9589 2ase8s .
z . . =
- > . ey 1
. 6289 < i
€ £9es 05289 | STL85g, ocL89 . Loc8% @
. &62:89 -
608 . =
Pl
s 5 P
— * 3 . EEe | saces P
.OAU.VI:h m1_<om evi89 s4 °
- seuEy ~
: ©
9ve83 e
X 3
0031 oozt 008 00¥ 002 0 Lveas .
6'ri8s Q
>
a z
) L) S
arees =
2
sveas <
s o
- avie9
€rees
89 66
ovees 4
. 2 S seesyrises oo >
s g > o S1889 g
£9¢89 6 ONOd . ido ; 2 01889, _emﬂ._r 5
S 21889 5 s1885 = o, zesed
JON3IH LIS X Volae R 11899 * i PSR & 8 R NS o T B
89 Y . 3 v2ees “ouas
i
r2ee9 . 2889
s8L89 2889 |
2eess
1 S 68 AR gl ¥ BB A4 0 50
"s2885
9689 . 5
e85 £vees
Svees
N 9v889
cvess Svees z
e »¥8E9
€889
5 vseey
25889 +o8
z2639
v'sess 5 T
29889 29889 S98
s > Hmmm. i mw 9'9889 el
288y 5
29885 s
a v 988) e
o ¢ -
. . D.Qﬂﬁ-@ & o . 19885 69885 N <9889 ¥
288896'v885 s28es ° £ o¢88s sze8s .
5 5 22889
g 2889 Svees 1689
6€889 SA 68889 5 #
" ° \ g » e sea8s ” v688s
, Ceods Coaes ey FREE 28885 re8es 28885
ANOd ° i e crees s vesss
- i 8885
& 889 gvees peees o 889
965 69885 . 5 o 4
o 68883 06889 - so6e9 889
. 0689
8809 A 68y 20689
90689
I . ste89 3 = .
ye 5 . L0683 20689 rie8s
\ G 83 o 12689 01685 s
g . 0689 .
& “ v2689 . . 60689
(o5 \ 2e689 S2683 0689 5 £168¢
% " . - rie8s
; 01689 . L268s s 1689 s riees
fees B B re yod 206 ctees 1Ee8s ) €689 1689
J ; 5 . cesss :
. ” . s1689
E ead €689
y'eeds . . s2%89  yeei
. £se8s seees :
ov68s . . £2689
e : ; vees 2 .
L4 Deus | o amces” 15905 €8 . 8689 vEEBY
3 0568s | <968 126 . 05689 veess
E'%6E6506c69 . 25689 2689
i 20069 5 ’
8o © L168Y ka@wﬁ%ﬂ o6 3 ) 92689 3
oo i o L6 ap E568Y L5489 .
< 5
% s 3¢ M&&* 1 S aat &v685 X
P © s o . €689
S gy Qoo 89689 i .
A ° 19689 25689
o sy o 2v63 25069 < A
S o® esres £3683 ) €&
20, asres .
o 7 esves o . 2689 vee 95689
%vm of» © 9 zend s
e rrEs % Z6689 Asedl
\0& }m Svres £ . P 26689 ; 2y ]
i 69202 TOH 1heY X : E9683 £9cEWeS s
b 3 3
FLED g1e9° 5
2 1068658 | viees GEkds criBs 90683
e <2069 TEv6R . c8689 22689 S
greey S92 £eses 1
£v63 . 0 . . . 59689
SEved 1 ¥1) &2069 & 8589 £8689
2 “3%oes Lo
D 5 . S 5
‘Au.nm 3 e 1869 19EES Evoe9 % SYeEs
N3 £5067
£to69
. £5069 , i £wey
8roes .
3 9068
V6O ooy 25069569
% roes oo
et uwom " e 18065 18069
69 569 = ; R
& o ! o 5 £ 1069 . s € 060
s63 5 69069 g
2559 sgnca * ¥ £069

1031084\ ')

Q POuLd | Wd 20:Z) L00Z/0E/L} Peaog jsoq
L8y §NVH{00V3<<"ILQV{.S

OMO"LOdIC L




nl o 3 b

SUMMARY OF VADSAT MODELING

API’'s VADSAT Model was used to estimate the potential for chloride migration from
each of the ponds. Although the model is a groundwater protection risk assessment
model, and therefore has limitations to estimating salt concentrations that will remain
after the evaporation ponds are dried, it can be used to predict how far the salt might
travel through the underlying soils. BTEX compounds were not modeled, since no
BTEX was detected in any of the analytical results available for the site.

Each pond was modeled using the site-specific data for the pond (e.g., source area, depth,
L/W ratio, etc.). This information was taken from the AutoCAD site drawings.
VADSAT default parameters were used for hydrogeological properties, and adjusted
where site-specific data was available. Soil data was obtained from the NRCS Soil
Survey of McKinley Area, New Mexico. Groundwater data was obtained from the online
WATERS data base, available on the OSE website. The maximum salt concentration
within the evaporation ponds is 79,000 mg/l , based on analysis of water sampled from
the ponds, and that value was used as the maximum aqueous salt concentration for the
model for all ponds. Receptor coordinates were assigned depths of 1, 2, and 3, meters
directly beneath the pond, and the modeling period was 15 years.
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POND2.VOT
+ + ++++++++FFF A+
+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: i +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ For +
+ The American Petroleum Institute +
+ 1995 +
+ +
B R T T T T S S S S S S S S e S i e S S I
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 2
SOURCE AND CHEMICAL DATA %%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 34480.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 1.20000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Ssodium Chloride
HYDROGEOLOGICAL PROPERTIES
** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000

Page 1
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POND2.VOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000
ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
“* SATURATED ZONE INPUT PARAMETERS **
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000£+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2



2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

OCOOOOOOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

OCOOOCOOOOOO

PONDZ2 .VOT
.0000E+00 0.0000E+Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000
720.0000000

1080.0000000
1440.0000000
1800.0000000

2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
~3960. 0000000
4320.0000000
4680.0000000
5040.0000000

MAS
G/

QOO0 OOO0O

S/AREA
MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC.

QOO OOOOOOOOOODOO

page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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POND3.VOT

VADSAT Version 3.0

Contamination on Groundwater Quality

Developed by

T Tk Tt S S SR S S S S A I A IR I T T T T

A Monte Carlo Model for Assessing the Effects of Soil

Environmental Systems and Technologies Inc.

Blacksburg, virginia

Tel: 703-552-0685, Fax: 703-951-

For

5307

The American Petroleum Institute

1995

R T e i T S S T S S S S S S S R S S SR S S SRS

PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 3

SOURCE AND CHEMICAL DATA *¥%%

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW,

DEPTHM,
DEPSTD,

AREAM, MEAN WASTE ZONE AREA (mA2)
STDA, STD.DEV. OF WASTE ZONE AREA

RLWM, MEAN L/W RATIO (-)
STDRLW,

CVRTHM,
CVRTHS,

STD.DEV. OF WASTE ZONE SAT. CONDUC.

MEAN THICKNESS OF WASTE ZONE (m)
STD.DEV. OF THICKNESS OF WASTE ZONE

STD.DEV. OF L/W RATIO

MEAN VALUE OF COVER THICKNESS (m)
STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)—
STD OF MASS FRACTION OF SALT IN WASTE =

CZEROM,
CZEROS,

MEAN AQU. PHASE CONC OF SALT (g/mA3)
STD.DEV.. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

*% UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM,
STDGAM,

UNFOCM,
UNFOCS,

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS,

MEAN UNSAT ZONE DECAY COEF (1/day)
STD.DEV. OF UNSAT ZONE DECAY COEF

It

o

o

[[]

I

1586

OO ON Oh OO oo

.00008
.00000

. 50000
.00000

.00000
.00000

.20000
.00000

.00000
. 00000

18271.45312
0.00000

R T R T T k. T N U

79000.00000

0.00000

Sodium Chloride

0.
0.

MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)
FRAC.

STD.DEV. OF UNSAT ZONE ORGANIC CARBON

wu

STD.DEV. OF SAT. CONDUCTIVITY
Page 1

0.

00000
00000

o

00020
0.000

0.00000
0.00000
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POND3.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

o

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

L]

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

i

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

It

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. {(m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

o

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

]

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

[

LOCATION OF RECEPTORS:

X (M) Y (M) z (M
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000eE+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000£+00 0.0000E+00 0.0000£E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.000C0E+00 0.0000E+00 0.0000E+00
Page 2
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SO O 00O ow

.40000
.00000

.38000
.00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000
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2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

COO0OOCOCOOTCOC

.0000E+00
.0000E+00
.0000e+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

QOOOOOQOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+G0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
VERT DISPERSIVITY ADJUSTED

OO0 OOOOOOCO

POND3.VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000e+00
.0000e+00 0.0000E+Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000
720.0000000

1080.0000000
1440.0000000
1800.0000000

MASS/AREA

2160.0000000
2520.0000000
2880.0000000
3240.00060000
3600.0000000
3960.0000000
4320.0000000
4680.0000000
5040.0000000

COOOOOOO0

(G/MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000

MASS FRAC.

slejojololololeololololelelelo)

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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+ + ++++H+FFFF o+ o+
+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ For +
+ The American Petroleum Institute +
+ 1995 +
+ +
+ +++++++++++++FF++F o+
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 4
SOURCE AND CHEMICAL DATA #¥¥%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 15742.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES
“% UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND4 .

DISTM, MEAN DEPTH TO GROUNDWATER (m)

STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)

SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)

SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

VvOT

In Il

I n

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

“% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1l/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC.
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)

SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M)
RECEPTOR( 1) 0.0 0.0
RECEPTOR( 2) 0.0 0.0
RECEPTOR( 3) 0.0 0.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00
720.0000 0.0000E+00 0.0000E+00 0.0000E+00
1080.0000 0.0000E+00 0.0000E+00 0.0000E+00
1440.0000 0.0000E+00 0.0000£+00 0.0000E+00
1800.0000 0.0000E+00 0.0000E+00 0.0000E+00

Page

I

(-)
FRAC.

o
i n

| L]

ol

z M

WA P
OO0

0.0000€e+00
0.0000€E+00
0.0000E+00
0.0000E+00
0.0000E+00
2

—

SO O OO OoOw

. 40000
.00000

.38000
.00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

OCOOTCOOOCOCOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OOCOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

OO OOOOO0

POND4 . VOT
.0000E+00 0.0000E+Q0
.0000eE+00 0.0000E+00O
.0000E+00 0.0000E+0Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000€+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000
720.0000000

1080.0000000
1440.0000000
1800.0000000

2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
3960.0000000
4320.0000000
4680.0000000
5040.0000000

MAS
G/

OOCOOOOOOO

S/AREA
MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
. 0000000

.0000000°

.0000000
.0000000
.0000000

MASS FRAC.

OO0 DO OOOOOOO

pPage 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.00600000
.0000000
.0000000
.0000000
. 0000000
.0000000
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VADSAT Version 3.0

Developed by:
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For
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Tel: 703-552-0685, Fax: 703-951-5307

The American Petroleum Institute
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A Monte Carlo Model for Assessing the Effects of soil
Contamination on Groundwater Quality

Environmental Systems and Technologies Inc.
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 5

SOURCE AND CHEMICAL DATA *¥¥¥
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

AREAM, MEAN WASTE ZONE AREA (mA2)
STDA, STD.DEV. OF WASTE ZONE AREA

[

RLWM, MEAN L/W RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

n

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)
STD OF MASS FRACTION OF SALT IN WASTE

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3)
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

o

** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

I

n

2108

OO ON Ol OO oo

.00008
.00000

.50000
. 00000

.00000
.00000

.00000
. 00000

.00000
. 00000

18271.45312

[

0.

00000

R T T S S S S S S I U I

79000.00000
0.00000

Sodium Chloride

0.
0.

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)

UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON

FKSW, MEAN SAT. CONDUCTIVITY (m/day):
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
Page 1

FRAC.

0.

00000
00000

00020
0.000

0.00000
0.00000



POND5.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

i

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

[t

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

o

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

]

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
*% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

I

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

hu

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

[l

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

-

OO O OO ON

.40000
.00000

.38000
.00000

.09000
.00000

.06800
. 00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

= 0.02300
= 0.00000

= 20.00000
= 0.00000

= 0.01000
= 0.00000

X (M) Y (M) zZ (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
720.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00
1080.0000 0.0000E+00 O.0000E+00 0.0000E+00 0.0000E+00
1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
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L

2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

QOO OOOOO0O

.0000E+00
.0000E+00
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OOOOCOOO

.0000E+00
.0000E+00
.0000&+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

OO OOOOOOO

PONDS . VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440,
1800.
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
0000000 8
0000000 5
0000000 3
0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS
6/

009.
459.
184.
909.

633

358.

COCOOOOO0O

S/AREA
MA2)

9980469
5966797
3964844
1958008
.9951172
7945557
.00006000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC.

QOO OO0COOOOOOOOO0O

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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++++++++FH++ A+
+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: i +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, Vvirginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ For ' +
+ The American Petroleum Institute +
+ 1995 +
+ +
SR S R R S T T S S N T S e i
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 6
SOURCE AND CHEMICAL DATA *¥¥%*

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000

AREAM, MEAN WASTE ZONE AREA (mA2) = 48200.00000

STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000

RLWM, MEAN L/W RATIO (-) = 1.40000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312

STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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PONDG6.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

[ ]

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

([l

ALFINM = O, UNSAT DISPERSIVITY CALCULATED INTERNALLY
* SATURATED ZONE INPUT PARAMETERS **¥

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

(||

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

[T}

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

L]l

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

Nl

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000e+00 0.0000E+00 O.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000£+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2

ju

OO O OO oOoOw

. 40000
.00000

.38000
.00000

.09000
. 00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

QOOOOOOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0Q0
.0000E+00
.0000€e+00
.0000E+00
.0000E+00
.0000&+00

OCOOOCOOOOOO

.0000E+Q0
.0000E+00
.0000E+0Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
. 0000E+00

VERT DISPERSIVITY ADJUSTED

QOO0 OOOOOO

POND6.VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000€E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000€E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

- TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440.
1800
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
0000000 8
0000000 5
0000000 3
.0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS
(a/

009.
459.
184.
909.
633.
358.

QOO0 OOCOOO

S/AREA
MA2)

9980469
5966797
3964844
1958008
9951172
7945557
.0000000
0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC.

COOOCOOOOOOOOOOO0O

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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A Monte Carlo Model for Assessing the Effects of soil
contamination on Groundwater Quality

Environmental Systems and Technologies Inc.
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 7

SOURCE AND CHEMICAL DATA *¥¥%*
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

[

AREAM, MEAN WASTE ZONE AREA (mA2)
STDA, STD.DEV. OF WASTE ZONE AREA

RLWM, MEAN L/W RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

[T}

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)=
STD OF MASS FRACTION OF SALT IN WASTE =

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3)
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

JOR

* UNSATURATED ZONE INPUT PARAMETERS
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

I

9142

OO Ow ON OO OO

.00008
.00000

.50000
.00000

.00000
.00000

.00000
.00000

. 00000
.00000

18271.45312

0.

006000

L . T T T T S S e S S S S S S S N S

I e I T T i,

79000.00000
0.00000

Ssodium chloride

0.
0.

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC.

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
pPage 1

0.

0.00000
0.00000
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POND7 .VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

i u

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

i

ALFINM = (0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
*% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

I

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

[t

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

nH

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

[T}

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

x (M) Yy (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2
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.40000
.00000

.38000
.00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

' 0.01000
0.00000



2160.
2520,
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

QOO0 OTCO0O

.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+Q0
.0000E+00

COOOOCOOOOO

.0000E+00
.0000E+00
.0000€e+00
.0000E+00
.0000E+Q0
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0

VERT DISPERSIVITY ADJUSTED

QOO OOOOOO0O

POND7 .VvOT
.0000E+00 0.0000&+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000€e+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440.
1800.
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
0000000 8
0000000 5
0000000 3
0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS
(6/

009

459.
184.
909.

633
358

COOOOCOOOO

S/AREA
MA2)

.9980469
5966797
3964844
1958008
.9951172
. 7945557
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC. IN WASTE

CTCOOOOOOOOCOOOOO

Page 3

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.00060000
.0000000
.0000000
.0000000
. 0000000
.0000000
. 0000000
.0000000
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VADSAT Version 3.0

Contamination on Groundwater Quality

Developed by

A Monte Carlo Model for Assessing the Effects of Soil

Environmental Systems and Technologies Inc.

Blacksburg, virginia

Tel: 703-552-0685, Fax: 703-951-

For

5307

The American Petroleum Institute

1995

T Tk T T T T S T S S S S A S e S S T T

PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 8

SOURCE AND CHEMICAL DATA *¥%¥%

FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

AREAM, MEAN WASTE ZONE AREA (mA2)
STD.DEV. OF WASTE ZONE AREA

STDA,

RLWM, MEAN L/W RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

o

ihn

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)—
STD OF MASS FRACTION OF SALT IN WASTE =

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3)

CZEROS,

STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM,
STDGAM,

UNFOCM,
UNFOCS,

MEAN UNSAT ZONE DECAY COEF (1/day)
STD.DEV. OF UNSAT ZONE DECAY COEF

[

2565

OO ON O OO oo

.00008
.00000

.50000
. 00000

.00000
.00000

.00000
.00000

.00000
.00000

18271.45312
0.00000

R T i T I S S S S S S S SR S S I T R T T

FH++ A+ + o+ o+

79000.00000

0.00000

Ssodium Chloride

0.
0.

MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)
FRAC.

STD.DEV. OF UNSAT ZONE ORGANIC CARBON

FKSW, MEAN SAT. CONDUCTIVITY (m/day)

STDFKS,

STD.DEV. OF SAT. CONDUCTIVITY =
Page 1

0.

0.00000
0.00000



POND8.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

I

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

It

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
**% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) =
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. =

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME  WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 ©.0000E+00 0.000CE+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000£+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000£+00
Page 2
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OO OB CO OV

.40000
.00000

.38000
.00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

QOO OOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00

QOO OOOOOCOO

.0000€+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000€E+00
.0000E+00
.0000€e+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

COOOOOOOO0O

PONDS .VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000 15

360.

720.
1080.
1440.
1800
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
0000000 8
0000000 5
0000000 3
.0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS
(G/

009.
459.
184.
909.

633

358.

OOOOOOOO0O

S/AREA
MA2)

9980469
5966797
3964844
1958008
.9951172
7945557
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC

OCOCOOOOOOOOOOOOO

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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VADSAT version 3.0

Developed by:

Blacksburg, virginia

For

1995

++++ Attt F A+ FFFF

Tel: 703-552-0685, Fax: 703-951-5307

The American Petroleum Institute

A Monte Carlo Model for Assessing the Effects of Soil
Contamination on Groundwater Quality

Environmental Systems and Technologies Inc.
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PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 9

SOURCE AND CHEMICAL DATA *%**¥
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

AREAM, MEAN WASTE ZONE AREA (mA2)
STDA, STD.DEV. OF WASTE ZONE AREA

RLWM, MEAN L/w RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

(Il

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)
STD OF MASS FRACTION OF SALT IN WASTE

I

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3)
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

#* UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

on

i

i

[[l]

8988

oo O+ O~ OO oo

.00008
.00000

. 50000
.00000

.00000
.00000

.30000
.00000

.00000
.00000

18271.45312

0.

00000

B T T s i s i T Y S S S S S R S S S T T T T e

+++ A+ A+ 4+

79000.00000
0.00000

Sodium Chloride

0.
0.

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-)

UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY
Page 1

FRAC.

0.00000
0.00000



l POND9.VOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000

l STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000

l PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

*¥% SATURATED ZONE INPUT PARAMETERS *¥

. LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000

I PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000

I' STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000

. SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000

K

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000

CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001

) SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000

: GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300

SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000

_ STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000

{

QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000e+00 0.0000E+00 0.0000E+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2




2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.

5040
5400

0000
0000
0000
0000
0000
0000
0000
0000
.0000
.0000

OOOOOOOO000

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000€E+00
.0000E+00

SO0 OTO 0O

.0000€+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

COCOOOOOO0O

POND9.VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+Q0
.0000£+00 0.0000E+00
.0000E+00 0.0000E+0Q0
.0000£E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000£+00 0.0000E+00
.0000E+00 0.0000E+0Q0
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

T
(

1
1
1
2
2
2
3
3
3
4
4
5

IME
DAYS)

0.0000000
360.0000000
720.0000000
080.0000000
440.0000000
800.0000000

160.0000000
520.0000000
880.0000000
240.0000000
600 . 0000000
960.0000000
320.0000000
680.0000000
040.0000000

MAS
G/

OCOOOOOOO0O

S/AREA
MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

. 0000000
.0000000
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000
.0000000

MASS FRAC

coocoocoooboooooo

Page 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
. 0000000
.0000000
.0000000
. 0000000
. 0000000
.0000000
.0000000
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: ) +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ . For +
+ The American Petroleum Institute +
+ 1995 +
+ +
B T T T Tk T TE T T T T e S S S U R A S Rt R U
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 10
SOURCE AND CHEMICAL DATA *#%#*%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 810.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/w RATIO (-) = 1.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES
“*% UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000

Page 1



POND10.VOT
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 17.40000
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.38000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 1.09000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.06800
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000
ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS *¥
LAMBW, MEAN SAT. ZONE DECAY COEFF. (1l/day) = 0.00000
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 1.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 1.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 0.00001
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.02300
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 20.00000 .
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.01000
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000e+00 0.0000£+00 0.0000E+00 0O.0000E+00

720.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000£+00

1800.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00
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2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

COOCOOOOOOO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OOCOOOO0O

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000£+00

VERT DISPERSIVITY ADJUSTED

OCOOCOOOOOO0O

POND10.VOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000€+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000 15

360.

720
1080.
1440.
1800.
2160.
2520.
2880.
3240.
3600.
3960.
4320.
4680.
5040.

0000000 10
.0000000 8
0000000 5
0000000 3
0000000 1
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000

MAS
(c/

009.
459.
184.

909

633.
358.

COOOOOOOOO

S/AREA
MA2)

9980469
5966797
3964844
.1958008
9951172
7945557
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
0000000
.0000000

MASS FRAC.

COOOOODOOOOOOOO0O

pPage 3

IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
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POND11.VOT
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
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+ Environmental Systems and Technologies Inc. +
+ Blacksburg, virginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ For ) +
+ The American Petroleum Institute +
+ 1995 +
+ +
T N I Tk I T T T S T Tt Tt S T S S A
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 11
SOURCE AND CHEMICAL DATA *%%%
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 86484.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 2.80000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)— 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium cChloride
HYDROGEOLOGICAL PROPERTIES
“% UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1l/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND11.vOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

([l

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

on

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

I

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

hn

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) =
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. =
PORM, MEAN SAT. ZONE POROSITY (-)

STDPOR, STD.DEV. OF SAT. ZONE POROSITY

i

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day) =
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. =

GRADS, HYDRAULIC GRADIENT (m/m)
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

i

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

i

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

in

LOCATION OF RECEPTORS:

X (M) Y (M) z (™
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR({ 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1080.0000 0.0000£+00 0.0000E+00 0.0000€+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000e+00 0.0000E+00 0.0000E+00 0.0000E+00
Page 2
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. 40000
.00000

.38000
. 00000

.09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160,
2520,
2880.
3240.
3600.
3960.
4320.
4680.
5040.
5400.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

COO0OOOOOOOO

.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000e+00
.0000E+00
.0000E+00
.0000E+00

COOCOCOOOOO0O

.0000E+00
.0000€E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+Q0
.0000E+00
.0000E+00
.0000E+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

COOCOOOOOOQ

POND11.VvOT
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000£+00
.0000E+00 0.0000E+00
.0000€+Q0 0.0000€E+00
.0000e+00 0.0000€£+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

-
C

1

1440.

1
2
2

2880.

3
3
3
4

4680.
5040.

IME
DAYS)

0.0000000
360.0000000
720.0000000
080.0000000
0000000
800.0000000

160.0000000
520.0000000

0000000

240.0000000
600.0000000
960.0000000
320.0000000

0000000
06000000

MAS
G/

oo

OCOOOCOOO

S/AREA
MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000
.0000000
.0000000

MASS FRAC.

OCOOOOOOOOOOOOOOO
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IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
. 0000000
.0000000
.0000000
.0000000
. 0000000
.0000000
. 0000000
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POND12.VOT
+ + ++++++FFFF A+ F A F A+ A+
+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: _ +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, Vvirginia +
+ Tel: 703-552-0685, Fax: 703-951-5307 +
+ +
+ +
+ For +
+ The American Petroleum Institute +
+ 1995 +
+ +
++++++++ o+
PROJECT TITLE:Giant Ciniza Refinery Evaporation Pond 12
SOURCE AND CHEMICAL DATA *¥%%*
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day) = 0.00008
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC. = 0.00000
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 0.50000
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (mA2) = 42898.00000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 4.00000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = 0.00000
MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 18271.45312
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000
CZEROM, MEAN AQU. PHASE CONC OF SALT (g/mA3) = 79000.00000
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000
CHEMICAL SPECIES Sodium Chloride
HYDROGEOLOGICAL PROPERTIES
*%* UNSATURATED ZONE INPUT PARAMETERS *¥
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = 0.00000
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 0.00020
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
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POND12.VOT

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

o

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

[/l

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

[Tl

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
“* SATURATED ZONE INPUT PARAMETERS *¥*

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1l/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

([}

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m) =
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT =

HMEAN, MEAN AQUIFER THICKNESS (m) =
STDH, STD.DEV. OF AQUIFER THICKNESS =

QINM, MEAN INFILTRATION RATE (m/day) =
QINSTD, STD.DEV. OF INFILTRATION RATE =

LOCATION OF RECEPTORS:

X (M) Yy (M) Zz (M)
RECEPTOR( 1) 0.0 0.0 1.0
RECEPTOR( 2) 0.0 0.0 2.0
RECEPTOR( 3) 0.0 0.0 3.0

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME  WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE

360.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

720.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000£+00

1080.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1440.0000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1800.0000 0.0000E+00 0.0000E+00 0.0000£+00 0.0000E+00
Page 2
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SO OH OO0 O

.40000
.00000

. 38000
.00000

. 09000
.00000

.06800
.00000

0.00000
0.00000

0.20000
0.00000

0.00000
0.00000

1.00000
0.00000

1.00000
0.00000

0.00001
0.00000

0.02300
0.00000

20.00000
0.00000

0.01000
0.00000



2160.0000
2520.0000
2880.0000
3240.0000
3600.0000
3960.0000
4320.0000
4680.0000
5040.0000
5400.0000

QOO0 OOOOOO

.0000€+00
.0000E+00
.0000E+00
.0000€E+00
.0000€+00
.0000E+00
.0000€+00
.0000E+00
.0000E+00
.0000£+00

SOOCOoOOCOoOOCOCO

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00Q
.0000E+00
.0000E+00
.0000E+00
.0000€e+00
.0000E+00

VERT DISPERSIVITY ADJUSTED

OO OOOOCOOO0O

POND12.VOT
.0000E+00 0.0000e+00Q
.0000E+00 0.0000E+00
.0000€+00 0.0000e+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000E+00 0.0000E+00
.0000e+00 0.0000E+00
.0000E+00 0.0000E+00

48 TIMES DUE TO MASS BALANCE CHECK

MASS OF CONTAMINANT REMAINING IN THE WASTE ZONE

TIME
(DAYS)

0.0000000
360.0000000
720.0000000

1080.0000000
1440.0000000
1800.0000000

2160.0000000
2520.0000000
2880.0000000
3240.0000000
3600.0000000
3960.0000000
4320.0000000
4680.0000000
5040.0000000

MAS
(6/

COOOCOOOOO

S/AREA
MA2)

15009.9980469
10459.5966797
8184.3964844
5909.1958008
3633.9951172
1358.7945557

.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000

MASS FRAC.

OO OOOCOOOOOOO
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IN WASTE

.0182715
.0127323
.0099627
.0071932
.0044236
.0016540
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
.0000000
. 0000000



736

735

R.15W.

108°25'00"

732

731

108°27'30"




McKinley County Area, New Mexico

Typical Profile:
A—0 to 5 inches; fine sandy loam
Bt—5 to 11 inches; sandy clay loam
Btk—11 to 47 inches; clay loam
Bk—47 to 65 inches; fine sandy loam

Skyvillage soils

Geomorphic position: Structural benches and summits
on mesas, hills and ridges and dipslopes on
cuestas

Parent material: Eolian material and slope ailuvium
derived from sandstone

Slope: 1 to 6 percent

Surface fragments: About 20 percent

Depth to restrictive feature: 5 to 20 inches to bedrock
(lithic)

Drainage class: Well drained

Slowest permeability: About 0.60 in/hr (moderate)

Available water capacity: About 2.0 inches (very low)

Shrink-swell potential: About 4.0 LEP (moderate)

Flooding hazard: None

Seasonal water table minimum depth: Greaterthan 6
feet

Runoff class: Medium

Calcium carbonate maximum: About 10 percent

Gypsum maximum: None

Salinity maximum: About 2 mmhos/cm (nonsaline)

Sodicity maximum: About 0 SAR (slightly sodic)

Ecological site: Shallow Sandstone

Present native vegetation. Bigelow's sagebrush, blue
grama, fourwing saltbush, galieta, Indian ricegrass,
New Mexico feathergrass, little bluestem,
shadscale saltbush, sideoats grama, winterfat,
cliffrose, Mormon tea, oneseed juniper, twoneedle
pinyon

Land capability (nonirrigated): 7s

Conservation Tree/Shrub Group: 10

Typical Profile:
A—0 to 2 inches; channery sandy loam
Bw1—2 to 5 inches; sandy loam
Bw2—5 to 9 inches; sandy clay loam
Bk—29 to 15 inches; sandy clay loam
2R—15 inches sandstone bedrock

Minor Components

Hagerwest and similar soils
Composition: About 10 percent
Slope: 1to 6 percent
Depth to restrictive feature: 20 to 40 inches to
bedrock (lithic)
Drainage class: Well drained
Ecological site: Loamy

51

Rock outcrop
Composition: About 5 percent
Rock outcrop consists of barren or nearly barren
areas of exposed sandstone and shale on
ridges, ledges, and escarpments.

Hospah and similar soils
Composition: About 5 percent
Slope: 2 to 8 percent
Depth to restrictive feature: 5 to 20 inches to
bedrock (paralithic)
Drainage class: Well drained
Ecological site: Shale Hills

212—Rehobeth silty clay loam, 0 to 1
percent slopes

Map Unit Setting

MLRA: 36

Elevation: 6,600 to 6,800 feet (2,012 to 2,073 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330
millimeters)

Average annual air temperature. 46 to 49 degrees F (8
to 9 degrees C)

Frost-free period: 100 to 135 days

Map Unit Composition

Rehobeth and similar soils: 90 percent
Minor components: 10 percent
Urban land

In the City of Gallup, components of this map unit
are covered by buildings, parking lots, roads, and
sidewalks. The percentage of Urban land ranges from
less than 10 percent on the city’s periphery to 60
percent in densely developed residential sections.
There are also many areas that have been cut and
filled with a variety of earthen materials or man-made
soils.

Component Descriptions

Rehobeth soils

Geomorphic position: Flood plains and stream terraces
on valley floors

Parent material: Stream alluvium derived from
gypsiferous shale

Siope: 0 to 1 percent

Depth to restrictive feature: None within 60 inches

Drainage class: Well drained

Slowest permeability: About 0.06 in/hr (slow)

Available water capacity: About 8.5 inches (moderate)

Shrink-swell potential: About 7.5 LEP (high)
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Flooding hazard: Occasional

Ponding hazard: Occasional

Seasonal water table minimum depth: Greater than 6
feet

Runoff class: Low

Calcium carbonate maximum: About 5 percent

Gypsum maximum: About 15 percent

Salinity maximum: About 8 mmhos/cm (slightly saline)

Sodicity maximum: About 13 SAR (moderately sodic)

Ecological site: Salty Bottomland

Present native vegetation: alkali sacaton, western
wheatgrass, fourwing saltbush, black greasewood,
blue grama, bottlebrush squirreltail, inland
saltgrass, mat muhly, rabbitbrush

Land capability (nonirrigated): 6¢

Conservation Tree/Shrub Group: 10

Typical Profile:
A—0 to 2 inches; silty clay loam
Bw—2 to 5 inches; silty clay loam
Bss—5 to 12 inches; clay
Bssny1—12 to 18 inches; clay
Bssny2—18 to 32 inches; clay
Bssny3—32 to 80 inches; clay

Minor Components

Nuffel and similar soils
Composition: About 4 percent
Slope: 0 to 1 percent
Depth to restrictive feature: None within 60
inches
Drainage class: Well drained
Ecological site: Bottomland

Aguima and similar soils
Composition: About 3 percent
Slope: 0 to 1 percent
Depth to restrictive feature: None within 60 inches
Drainage class: Well drained
Ecological site: Loamy

Zia and similar soils
Composition: About 3 percent
Slope: 0 to 1 percent
Depth to restrictive feature: None within 60 inches
Drainage class: Somewhat excessively drained
Ecological site: Sandy

Soil Survey

215—Viuda-Penistaja-Rock outcrop
complex, 1 to 5 percent slopes

Map Unit Setting

MLRA: 36

Elevation: 6,700 to 7,000 feet (2,042 to 2,134 meters)

Mean annual precipitation: 10 to 13 inches (254 to 330
millimeters)

Average annual air temperature. 49 to 54 degrees F (9
to 12 degrees C)

Frost-free period: 120 to 140 days

Map Unit Composition

Viuda and similar soils: 35 percent
Penistaja and similar soils: 30 percent
Rock outcrop: 25 percent

Minor components: 10 percent

Component Descriptions

Viuda soils

Geomorphic position: Lava flows

Parent material: Eolian material and slope alluvium
derived from sandstone and basalt

Slope: 1to 5 percent

Surface fragments: About 40 percent

Depth to restrictive feature: 10 to 20 inches to bedrock
(lithic)

Drainage class: Well drained

Slowest permeability: About 0.06 in/hr (slow)

Available water capacity: About 2.5 inches (very low)

Shrink-swell potential: About 7.5 LEP (high)

Flooding hazard: None

Seasonal water table minimum depth: Greater than 6
feet

Runoff class: High

Calcium carbonate maximum: About 10 percent

Gypsum maximum: None

Salinity maximum: About 2 mmhos/cm (nonsaline)

Sodicity maximum: About 2 SAR (slightly sodic)

Ecological site: Malpais

Present native vegetation: blue grama, galleta, alkali
sacaton, hairy grama, sideoats grama, black
grama, common wolfstail, fourwing saltbush, little
bluestem, spike muhly

Land capability (nonirrigated). 7s



McKinley County Area, New Mexico

Table 15.--Fhysical Properties of the

Soils--Contimued

601

|Erosion factors

|wind

|wind

| | | | [
Map symbol | Depth | Clay | Moist | Permea- |Available | Linear |Organic | |erodi- [erodi-
and soil name | | | bulk | bility | water | extensi- | matter | | | |bility |bility
} | | density | (Rsat) | capacity | bility | | Bw | KE | T |group [index
| | | I | ! | I I [ |
| In | Bt | g/ec | In/hr | In/in | Pct | Pet | ] | | |
| | l ! } | } | | | | |
205: | | | [ | | | | I | | ]
Penistajar---===---n---mon { 0-3 | 10-20 |1.40-1.50 | 2.00-6.00 [0.11-0.13 | 0.0-2.9 jt.0-2.0 | .24 | .24 | 5| 3 | 86
| 3-19 | 20-30 }1.45-1.55 | 0.60-2.00 ]0.14-0.16 } 0.0-2.9 ]0.5-1.0 | .32 | .32 | | |
| 19-65 | 15-30 [1.45-1.55 | 0.60-6.00 [0.11-0.16 | 0.0-2.9 |o0.5-1.0 | .32 | .32 | |
| | | | ! ! | | | | ! |
Tintero--~=-===========-= | 0-4 | 5-15 |1.45-1.55 | 2.00-6.00 [0.13-0.15 | 0.0-2.9 |o.s-1.,0 | .28 | .28 | 5] 3 ] 86
| 4-16 | 10-18 [1.45-1.55 | 2.00-6.00 }0.13-0.15 | 0.0-2.9 [0.5-1.0 | .28 | .28 | |
| 16-48 | 10-18 |1.45-1.55 | 2.00-6.00 |0.13-0.15 | 0.0-2.9 ]0.5-1.0 | .28 | .28 | | |
| 48-65 | 2-10 }1.45-1.55 | 6.00-20.00 |0.09-0.10 | 0.0-2.9 [0.5-1.0 | .20 | .20 | |
! | | ! | | | | | I | |
208: | [ | | | | | | | | | i
Marianolak@-==-=-w-====== | 0-2 | 10-20 |1.45-1.55 | 2.00-6.00 0.13-0.15 | 0.0-2.9 lo.s-1.0 | .28 | .28 | 5| 3 | 86
| 2-8 | 18-30 [1.35-1.45 | 0.60-2.00 [0.16-0.18 | 3.0-5.9 |0.0-0.5 | .37 | .37 | |
| 8-14 | 27-35 |1.35-1.45 | ©.20-0.60 ]o.13-0.23 | 3.0-5.9 {0.0-0.5 | .32 [ .32 | |
| 14-24 | 15-25 |1.45-1.55 | 2.00-6.00 [0.13-0.15 | 3.0-5.9 J0.0-0.5 | .28 | .28 | |
| 24-39 | 15-25 |1.45-1.55 { 2.00-6.00 [0.13-0.15 | 3.0-5.9 }0.0-0.5 | .28 | .28 | |
| 39-70 | 5-15 |1.55-1.65 | 6.00-20.00 |0.09-0.10 | 0.0-2.9 j0.0-0.5 | .20 | .20 | | |
| | | ] | ! I ! | | !
2101 | | | | I | | | ! I I
Marianolake--=--=-=-==—=- | 0-5 ] 10-20 J1.35-1.45 | 2.00-6.00 [0.13-0.15 | 0.0-2.9 |1.0-2.0] .28 | .28 | 5] 3 | 86
| 5-11 ] 20-35 [1.50-1.60 | 0.60-2.00 [0.14-0.16 | 3.0-5.9 Jo.5-1.0 | .32 | .32 | |
| 11-47 | 27-35 |1.55-1.65 | 0.20-0.60 [0.19-0.21 | 3.0-5.9 |0.5-1.0 | .32 | .32 | |
| 47-65 | 10-20 [1.60-1.70 | 2.00-6.00 |0.13-0.15 | 0.0-2.9 |0.5-1.0 | .32 | .32 | | |
| I ] | | | | ] ] i |
Skyvillage---~-=wecumamm—m | 0-2 | 5-15 [1.35-1.45 | 2.00-6.00 }0.07-0.09 { 0.0-2.9 |0.5-1.0 | .15 | .2¢ | 1] ¢4 | 86
| 2-5 | 10-15 {1.45-1.55 | 2.00-6.00 |[0.11-0.13 | 0.0-2.9 ]0.2-0.6 | .24 | .24 | | |
| 5-9 | 20-25 |1.45-1.55 | 0.60-2.00 |0.14-0.16 ] 3.0-5.9 |0.2-0.6 | .32 | .32 | |
| 9-15 | 20-25 [1.45-1.55 | 0.60-2.00 |0.14-0.16 | 3.0-5.9 [0.2-0.6 | .32 | .32 | | |
] 15-20 | -—- | --- | 0.20-2.00 | --- | - | e == -} |
| | I | | | | | l I |
212: | ] ! | | | | | b |
Rehobeth-===-=r-===c==-ex | 0-2 | 30-40 |1.25-1.35 | 0.20-0.60 {0.18-0.20 | 6.0-8.9 jo.s-1.0 | .37 | .37 | s | 4. | 86
| 2-5 | 30-40 |1.25-1.35 | 0.20-0.60 }0.18-0.20 | 6.0-8.9 lo.5-1.0 | .37 | .37 | |
| s5-12 | 40-55 |1.40-1.50 } 0.06-0.20 [0.13-0.15 | 6.0-8.9 }0.5-1.0 } .20 | .20 | ] |
| 12-18 | 40-55 |1.40-1.50 | 0.06-0.20 }0.13-0.15 | 6.0-8.9 |o.s-1.0 | .20 | .20 | |
| 18-32 | 40-55 |1.40-1.50 | 0.06-0.20 [0.13-0.15 | 6.0-8.9 lo.2-0.5 | .20 | .20 | | |
| 32-80 | 40-55 |1.40-1.50 | 0.06-0.20 }0.13-0.15 | 6.0-8.9 j0.2-0.5 | .20 | .20 | )
| | | I | I | ] | P !
215: | | | [ t ! | | I |
viuda | 0-3 | 10-20 |1.30-1.40 | 2.00-6.00 |0.07-0.09 | 0.0-2.9 |0.5-0.9 | .20 | .37 | 1| & | 48
| 3-15 | 35-50 |1.40-1.45 | 0.06-0.20 [0.14-0.17 | 6.0-8.9 fo.0-0.0 | .20 } .20 | |
| 15-17 | 20-35 |1.45-1.50 | 0.60-2.00 |0.15-0.17 | 3.0-5.9 |[0.0-0.0 | .15 | .32 | |
| 17-20 | --- | === | 0.00-0.20 | ~--- | - [ e | |
| | ] | | | I | ! i | |
Penistaja---—--—---=====- { ©-2 | 10-20 }1.40-1.50 | 2.00-6.00 {0.11-0.13 } 0.0-2.9 {1.0-2.0}{ .2¢ | .24 | s5{ 3 { 86
| 2-22 | 20-30 [1.45-1.55 | 0.60-2.00 [0.14-0.16 | 3.0-5.9 Jo.5-1.0 | .32 | .32 | |
| 22-65 | 15-30 |1.45-1.55 | 0.60-6.00 [0.11-0.16 | 3.0-5.9 ]0.5-1.0 | .32 | .32 | |
| | | [ | | | | | | { |
Rock QUECTOP=~===~======= { o |-t - | 0.00-0.20 | --- | - [ B B A e e
| I | | | ! | I | I | |
220: | ] | } ] | | | | oot |
Hagerwest-=----=====-===s= | 0-2 | 10-20 [1.20-1.25 | 2.00-6.00 |0.13-0.15 | 0.0-2.9 |o.s-1.0 ] .28 | .28 | 2| 3 | 86
| 2-13 |} 20-35 |1.35-1.45 | 0.60-2.00 (0.14-0.16 | 3.0-5.9 {0.2-0.8 | .32 | .32 | | |
| 13-19 | 20-35 |1.35-1.45 | 0.60-6.00 [0.14-0.16 | 3.0-5.9 ]0.2-0.8 | .32 | .32 | ] ]
| 19-35 | 10-20 {1.50-1.60 | 2.00-6.00 10.11-0.13 | 0.0-2.9 [0.2-0.8 | .24 | .24 | |
| 35-40 | --- | --- | 0.00-0.20 | --- | --- [ R ]
i ! | | | | | | |

{
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Table 16.--Chemical Properties of the Soils--Continued

!

|

| | | | |
Map symbol | pepth | Cation- | sSoil | calcium | Gypsum | Salinity | Sodium
and soil pame | |exchange | reaction |carbonate | | |adsorption
] | capacity | | | | | ratio
| | I | ] ! I
] In |meq/100 g | pH |  Pet | ®ct | mmhos/cm |
| | I | | | !
205 | | | { | | |
Penistaja------------- ~--] 0-3 | 5.0-15 | 6.6-7.8 | 0-1 ] o | 0.0-2.0 | 0
| 3-19 | 10-20 | 6.6-8.4 | 0-1 | o | 0.0-2.0 | 0
| 19-65 | 5.0-20 | 7.4-8.4 | 5-10 | © ] 0.0-2.0 | 0
| | I | | ! |
TiNtOXO==-—===mmmmmm———— | o-4 | s5.0-10 | 6.6-7.3 | 0-5 | | 0 | 0
| 4-16 | 5.0-15 | 7.4-7.8 | 1-5 | o | 0 | 0
| 16-48 | 5.0-15 | 7.4-7.8 | 5-10 | 0 | 0.0-2.0 | 0
| 48-65 | 1.0-1.0 | 7.4-7.8 | 5-10 | 0O | 0.0-2.0 | 0
| I | | I | |
208: | | | 1 ] | |
Marianolake------~---=>== | 0-2 | 5.0-15 | 7.4-8.4 | 0-5 ] o-1 | 0.0-2.6 | 0
| 2-8 | 5.0-15 | 7.4-8.4 | 0-5 | o-1 | 0.0-2.0 | 0-1
| 8-14 | 15-25 | 7.4-8.4 | 0-5 | o0-1 | 0.0-2.0 | 0-1
| 14-24 | 5.0-15 | 7.9-8.4 | 0-5 | o0-1 | 0.0-2.0 | 0-~1
| 24-39 | 5.0-15 | 7.9-8.4 | 0-5 | o-1 | 0.0-2.0 | 0-1
| 39-70 | 0.0-5.0 | 7.9-8.4 | 0-5 | o-1 | 0.0-2.0 | 0-1
] I ] | | | |
210: | | | | | | |
Marianolake--=--~==------ | 0-5 | 5.0-15 | 7.4-8.4 | 0-5 | o | 0.0-2.0 | 0
] s-11 | 10-25 | 7.4-8.¢ | 5-10 | O | 0.0-2.0 | 0
| 11-47 | 10-25 | 7.4-8.4 | 5-10 | 0O | 0.0-2.0 | 0
| 47-65 | 5.0-15 | 7.4-8.4 | 5-10 | O ] 0.0-2.0 | 0
| ! | | | | |
Skyvillage-~=-==wm=-cmm=s | o-2 | 5.0-30 | 7.4-84 | 0-5 |0 | 0.0-2.0 | Q
| 2-5 | 5.0-10 | 7.4-84 | 5-10 | O | 0.0-2.0 | 0
| s-9 | 10-20 | 7.4-8.4 | 5-10 | © | 0.0-2.0 | 0
| 9-15 | 10-20 | 7.4-8.4 | 5-10 | O | 0.0-2.0 | 0
| 15-20 | --= | == | - | - | --- | ---
| | | 1 | | |
212: | | | I | | !
Rehobeth---—memeom=oommua | o-2 | 20-30 | 7.9-9.0 | 1-5 | 1-10 | 0.0-2.0 | 1-5
| 2-5 | 20-30 | 7.9-9.0 | 1-5 | 1-10 | 0.0-2.0 | 1-5
| s-12 | 20-40 | 7.9-9.0 | 1-5 I 1-20 | 0.0-2.0 | 1-5
| 12-18 | 20-40 | 7.9-9.0 | 1-5 | 5-10 | 0.0-2.0 | 5-13
| 18-32 | 20-40 | 7.9-9.0 | 1-5 | 5-10 | 0.0-2.0 | 5-14
| 32-80 | 20-40 | 7.3-3.0 | 1-5 | 1-5 | 2.0-8.0 | 5-14
| ] ! | | | ]
215: | | | I | | |
Viuda-————-cmeso—smmm--- | 0-3 | 2.0-7.0 | 6.6-7.3 | 0 (] | 0.0-2.0 | 0-2
| 3-15 | 2.0-20 | 7.9-8.4 | (4] | o J 0.0-2.0 ] 0-2
| 15-17 | 2.0-20 | 7.9-8.4 | 1-15 | © | 0.0-2.0 | 0-2
| 17-20 | - | == | - ] --- | --- | ---
| | ( | | | |
pPenistaja~--==----==—mmw= | 0-2 ] 5.0-15 | 6.6-7.8 | 0-1 | o | 0.0-2.0 | 0
| 2-22 | 10-20 | 6.6-8.4 | 0-1 | o | 0.0-2.0 | [\
| 22-65 | 5.0-20 | 7.4-8.4 | 1-10 | O ] 0.0-2.0 | 0
| | | | l ! |
Rock QUECTOp----========= | o |- b= | - | --- | --- | ---
| | | I | I |
220: ] | I ! ! | |
Hagerwest--==w=-=-----=== | 0-2 | 5.0-15 | 6.6-7.8 | [} ] o { 0.0-2.0 | 0
| 2-13 | 10-20 | 6.6-7.8 | 0 | o | 0.0-2.0 | 0
) 13-29 | 10-20 |} 7.4-8.4 | 120 | O } 0.0-2.0 | 0
| 19-35 ] 5.0-15 | 7.4-8.4 | 1-10 | © | 0.0-2.0 | 0
f3s-a0 | -} - ] - | - --- I ---
] | | I | | I

Soil Survey



New Mexico Office of the State Engineer
POD Reports and Downloads

B I T TRy - EE L Luge vl

Township: {15SN  Range: §15W Sections: |33
NAD27 X: { Y: l Zone: l 'l Search Radius: i

County: ’ '] Basin: ’ _Z_' Number: l Suffix:
,_________

Owner Name: (Firsl)[ (Last)[ C Non-Domestic ¢ Domestic
@ All

POD / Surface Data Report ‘ Avg Depth to Water Report . J
Water Column R’eport B

Clear Form i iIWATERS Menu ] HelpJ

AVERAGE DEPTH OF WATER REPORT 11/29/2007
(Depth Water in Feet)
Bsn Tws Rng Sec Zone X Y Wells Min Max Avg
G 15N 15w 33 13 117 45

Record Count: 13

httr/livvatare aoa otata nm e TONTLAWNW ATED QAN allt AndAQnerfaraNicnat ihar H1/0/7007
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New Mexico Office of the State Engineer
Point of Diversion Summary

Back 1

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are biggest to smallest)

POD Number Tws Rng Sec 9 g g Zone X Y
G 00003 s 15N 15w 33 1 3 1

Driller Licence:

Driller Name: BARRON DRILLING Source: Artesian
Drill Start Date: 09/24/1956 Drill Finish Date: 09/24/1956
Log File Date: 02/06/1957 PCW Received Date:
Pump Type: Pipe Discharge Size:
Casing Size: 16 Estimated Yield: 370
Depth Well: 1075. Depth Water:
Water Bearing Stratifications: Top Bottom Description
580 620 Sandstone/Gravel/Conglomer
645 670 Sandstone/Gravel/Conglomer
725 740 Sandstone/Gravel/Conglomer
790 1070 Sandstone/Gravel/Conglomer
Casing Perforations: Top Bottom
: 580 625
645 670
725 740
790 950
960 070

httn-livatore Aca ctara nm ae-TONT LW ATED QNN atl /\ﬂrlevrfnnoh;rn-\'nhnroomo;] addvaco 11/70/7007
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POD Number

G 00003

Driller Licence:

Driller
Drill Start
Log File
Pump

Casing
Depth

Name :
Date:
Date:
Type:
Size:
Well:

BT TR P Y R L N

lasplul 8

New Mexico Office of the State Engineer
Point of Diversion Summary

Back ]

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are biggest to smallest)

Tws Rng Sec
15N 15W 33

BARRON DRLG. CO.
08/27/1956
12/26/1956

16
1235.

Water Bearing Stratifications:

Casing Perforations:

Top
100
520
640
800
Top
520
625
710
800

aqgda Zone X Y
311

Source: Artesian
Drill Finish Date: 09/22/1956
PCW Received Date:
Pipe Discharge Size:
Estimated Yield: 125
Depth Water:

Bottom Description
150 Sandstone/Gravel/Conglomer
600 Sandstone/Gravel/Conglomer
700 Sandstone/Gravel/Conglomer
1020 Sandstone/Gravel /Conglomer
Bottom
600
700
750
020

httn-/livratare aca otate nm neT7ON1 LW A TER C/WWall AnAdAQuerfaoraMicnatrhar?amail adAdrace 11/70/79007



ENVIRONMENTAL
ANALYSIS

= = LABORATORY

COVER LETTER
December 30, 2005

Steve Morris

Giant Refining Co

Rt. 3 Box 7

Gallup, NM 87301
TEL: (505) 722-0258
FAX (505) 722-0210

RE: Annual Pond Samp for Gen Chem Pond #8- Order No.: 0512188

Dear Steve Morris:

Hall Environmental Analysis Laboratory received 1 sample on 12/15/2005 for the analyses
presented in the following report.

These were analyzed according to EPA procedures or equivalent.

Reporting limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

Please don't hesitate to contact HEAL for any additional information or clarifications.

Sincerely,

Anciy' Freefnan, Business Manager
Nancy McDuffie, Laboratory Manager

) W .,A_.C:u‘?o
Q '!"ﬁ-"-\“z-“—"

;_0\}_,'}9._' l’y;..‘}‘
‘Nelge:

4801 Hawkins NE B Suite D@ Albuguerque, NM 87103
505.345.3875 m Fax 505.345.4107

www, hallenviranmental.com




Hall Environmental Analysis Laborator

CLIENT:

Giant Refining Co

y .

Date: 30-Dec-05

Client Sample ID: Pond #8
Lab Order: 0512188 Collection Date: 12/13/2005 10:30:00 AM
Project: Annual Pond Samp for Gen Chem Pond #8-200
Lab ID: 0512188-01 Matrix: AQUEOQUS
Analyses Result PQL Qual Units DF Date Analyzed
EPA METHOD 300.0: ANIONS Analyst: MAP
Fluoride ND 50 mo/L 500 12/28/2005
Chloride 75000 500 mgil 5000 12/28/2005
Phosphorus, Orthophosphate (As P) ND 250 mg/l. 500 12/28/2005
Sulfate ! 4800 250 mg/L 500 12/28/2005
Nilrale (As N)+Nitrite (As N) ND 50 mgfL 500 12/2812005
EPA 120.1: SPECIFIC CONDUCTANCE Analyst: TES
Specific Conductance 280000 0.20 pmhas/cm 20 12/23/2005
EPA 6010: TOTAL RECOVERABLE METALS Analyst: NMO
Calcium 200 10 mg/L. i0 12/27/2005 3:23:15 PM
Magnesium 4000 200 mafl 200 12/27/2005 3:27:36 PM
Potassium 7300 200 mg/L. 200 12/27/2005 3:27:36 PM
Sodium 47000 500 mg/L 500 12/28/2005 7:53:33 AM
EPA METHOD 150.1: PH Analyst: TES
pH 542 0.010 pH unils 1 12/16/2005
Qualifiers: ND - Not Detected atthe Reporting Limit S - Spike Recovery outside aceepted recovery limits
J - Analyie detected below quantitation limits R - RPD vutside aecepted recovery limils
B - Anatyte detected in the associated Method Blank I - Value above quantitation range
* - Value exceeds Maximum Conmtaminant Level 1/6 Page 1 of 1
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APPENDIX B

PRELIMINARY ENGINEER'S OPINION OF PROBABLE COSTS

Project Name:
WESTERN REFINING COMPANY,
CINIZA REFINERY POND CLOSURE

ENGINEERS ESTIMATE
GANNETT FLEMING WEST,

INC.
B'D"’TEM 'Ti'g_'o ITEM DESCRIPTION UNIT ?Jm’,‘rmo UNIT PRICE AMOUNT
1| 621000 |MOBILIZATON Ls 100 $15,000.00 $15,000.00
2 | 603000 |NPDES PERMITTING AND SWPPP IMPLEMENTATION. COMPLETE ) 1.00 $15,000.00 $15,000.00
3 ] 801000 |CONSTRUCTION STAKING, COMPLETE (s 1.00 $5.500.00 $5,500.00
4| 201000 |CLEAR AND GRUB, COMPLETE s 100 $10,000.00 $10,000.00
5 | 209000 |MISC. GRADING, AND SHAPING, COMPLETE Sy 158500 $5.00 $792,500.00
6 | 632000 |CLASS A SEEDING, COMPLETE AC 182 $1,500.00 $273,000.00
7| 603200 |SILT FENCE, COMPLETE LF 5800 $5.60 $32,480.00
8 ENGINEERING AND CONSTRUCTION SERVICES s 1 $114,348 00 $114,348.00

Subtotal of Base Bid Items

$1,242,828.00

New Mexico Gross Receipts Tax (NMGRT) at 6.625%

$82,337.36

TOTAL

$1,325,165.36

KAPROJECTSWB713WROJECT DOCUMENTATION\Estimates\Ciniza Estimate 11_26_07.xls



Equipment Monthly Rate Daily Equivalent per cy
Scraper (17 yd) $12,500.00 $416.67 $0.08
Grader (16H) $16,000.00 $533.33 $0.10
Dump Truck (4C $15,200.00 $506.67 $0.09
Dump Truck (4C $15,200.00 $506.67 $0.09
Water Truck $13,700.00 $456.67 $0.08
Compactor $4,000.00 $133.33 $0.02
Loader $11,800.00 $393.33 $0.07
Fuel Truck $5,500.00 $183.33 $0.03
Subtotal $0.57
Personnel Hourly Wage Daily Equivalent per cy
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Operator $15.93 $127.44 $0.02
Laborer $10.47 $83.76 $0.02
Laborer $10.47 $83.76 $0.02
Supervisor $24.59 $196.72 $0.04
Helper $10.04 $80.32 $0.01
Helper $10.04 $80.32 $0.01
Subtotal $0.19
Materials Unit Cost Daily Equivalent per cy
Water (gal) $0.81 $16,200.00 $2.95
Fuel (gal) $2.85 $2,850.00 $0.52
Subtotal $3.46
Additional Costs
G&A on labor 1.70 $0.32
Parts and maint 12.00% $0.07
Profit 8.00% $0.37
Subtotal $0.76
Total Unit Cost per cu yd of earthwork $4.98



@ Gannett Flerming

GANNETT FLEMING WEST, INC.
21565 Louisiana Blvd. NE

Suite 7000

Albuquerque, New Mexico 87110

Office (505) 265-8468
Facsimile (505) 881-2513

October 23, 2007

Mr. Ed Riege

Environmental Superintendent
Giant Refining Company

Rt. 3 Box 7

Gallup, NM 87301

RE: Proposal to Prepare Closure Plan for Evaporation Ponds

Dear Mr. Riege:

At the request of Mr. Allen Hains, Western Refining Company, Gannett Fleming West, Inc.
(GFW) is providing this proposal and cost estimate to prepare a closure plan for the unlined
wastewater and evaporation/temporary ponds at the Ciniza Refinery near Gallup, New Mexico.
The purpose of the closure plan will be to comply with Condition 27 of the facility’s discharge
permit, and the closure and post-closure requirements of 19.15.36.17 NMAC and 19.15.36.18
NMAC, as applicable to the evaporation ponds. In addition, the OCD Guidelines require that the
closure plan include all of the information described in WQCC Section 3107.A.11, and follow
the OCD Guidelines for Remediation of Leaks, Spills and Releases. Furthermore, the
evaporation ponds have been identified as SWMU #2 in the facility’s RCRA permit. Therefore,
the closure of these ponds must comply with the closure and post-closure requirements of the
RCRA permit, as well. To comply with the terms and conditions of the facility’s discharge
permit, the Closure Plan and Financial Assurance demonstration must be submitted by December
31, 2007. Therefore, GFW will submit a draft closure plan for review and comment by
November 30, 2007.

GFW will develop a closure plan for the evaporation ponds based on the applicable regulations
and guidelines, as discussed above. Because of time constraints, GFW will be unable to perform
any field investigations, and so the closure plan will be developed from existing information
provided by the refinery and supplemented from available public document sources.

GFW will begin this work by reviewing the available site information. This will include the
Discharge Permit and permit application, RCRA Permit and related documents, facility survey
and site drawings, and historic monitoring results for the ponds. Background geological and
hydrological information will be gathered from site documents and published technical reports
for the area of the refinery.

Based on discussions with refinery personnel, GFW envisions a closure program that will
involve removal of the impounded water by evaporation, grading the existing berms into the



Mr. Ed Riege
Giant Refining Company
October 23, 2007

Page 2 of 3

ponds, and supplementing the earth quantities, as necessary, by scraping adjacent site soils. The
entire pond area will then be graded to provide for natural drainage after closure, and the site will
be revegetated in accordance with the applicable regulations and guidelines. However, this
assumes that the ponds will not require remediation.

GFW will review the available monitoring reports for the ponds and the current OCD guidelines
for soil remediation. GFW will then use the VADSAT model to estimate remediation depths
based on BTEX and chloride concentrations. Although no longer supported by API, the
VADSAT model was used by the OCD Chloride Working Group, and it has been accepted as a
Risk-Based closure model by OCD. If the model results indicate remediation is required, GFW
will estimate the $oil volume that must be removed from the pond bottoms. Alternatively, since
chlorides are an issue from a soil sterility analysis standpoint, GFW will consider chloride
concentrations in the revegetation root zone and alternatives to excavation, such as gypsum
application, to reduce site remediation costs. GFW will then develop a grading plan using the
existing site survey as a basis. The material quantities for the closure will be taken off the
drawings, which will be prepared in AutoCad. A closure plan document will then be prepared,
to include the following:

Site description and process summary

Geologic and hydrologic conditions

Summary of monitoring results

Results of VADSAT model

Description of closure measures

Site plan showing existing conditions

Final grading plan

Description of post-closure maintenance and monitoring
Summary of quantities and cost estimate for closure

The accuracy of the drawings will be limited to that of the site survey provided. GFW will rely
on the accuracy and adequacy of the materials provided by Western/Giant for purposes of
preparing the closure plan. GFW cannot guarantee that the closure plan will be approved by
OCD, but it will address the issues covered by the applicable rules and guidelines.

GFW will provide three hard copies of the draft closure plan for review and comment by
November 30, 2007. Once comments have been received, GFW will prepare the final closure
plan for submission to the OCD. Five hard copies and one electronic copy (CD) will be provided
of the final documents. The files will be editable format, so Western/Giant can revise and update
the plan in the future.

GFW proposes to invoice this project on a lump sum basis. Our lump sum estimate for the work
described in this letter is $23,245.28 plus NMGRT ($24,843.39 total with tax included). This
estimate is based on the following assumptions: ’
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. The final grading plan and material quantities will be developed from the site survey

provided by the refinery.

. The refinery will provide pond monitoring results sufficient for GFW to estimate

excavation depths and backfill for the closure estimate.

. The closure estimate can be made from average unit bid prices, supplier quotations,

published material prices, and GFW’s recent experience with similar bid items.

. The closure plan will be prepared by, or under the supervision of, a Professional Engineer

registered in New Mexico.

. The closure plan will be developed on the basis of current regulations and site conditions.

Western/Giant should be aware that the OCD is proposing amendments to their
regulations, which may impact closure of the evaporation ponds in the future.

We are prepared to begin work on this project upon receipt of your notice to proceed. We
anticipate submitting the draft plan on or before November 30, 2007. Assuming review
comments are received by November 5, 2007, GFW anticipates submitting the final plan on or
before December 17, 2007.

GFW appreciates the opportunity to bid on this work, and looks forward to working with you on
this time-critical project. Should you have any questions concerning this project, please call
Mike Brazie at (505) 265-8468 x109.

CC:

Sincerely,
GANNETT FLEMING WEST, INC.

Mike E. Brazie, P.E.
Senior Project Manager

Allen Hains, Western Refining Company
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Albugquerque, New Mexico 87110

Office 505.265.8468
Facsimile 505.881.2513

September 14, 2007

Mr. Ed Riege

Environmental Superintendent
Giant Refining Company

Rt. 3 Box 7

Gallup, New Mexico 87301

RE: Financial Assurance Cost estimate for Pond Closure

Dear Mr. Riege:
Executive Summary

Gannett Fleming West, Inc. (GFW) has prepared an engineer’s opinion of probable costs
for closure of the unlined wastewater and evaporation/temporary ponds for the Ciniza
Refinery located in McKinley County, New Mexico. This estimate was prepared for
financial assurance compliance with Condition 27 of the facility’s draft discharge permit.
It should be noted that a closure plan has not yet been prepared for this facility, and is
pending the final discharge permit conditions placed on the facility by the New Mexico
Oil Conservation Division (OCD). If conditions change from those assumed for this
estimate, the closure costs should be re-evaluated.

GFW performed this work by reviewing the available site information including the
Draft Discharge Permit (July 9, 2007), Discharge Plan Renewal Application (Permit No.
GW-032), SWMU Summary Reports, refinery site map, OCD Guidelines for
Remediation, and historic monitoring results for the ponds. GFW personnel also visited
the refinery to visually inspect the ponds.

Based on these findings and the assumptions discussed in this letter, GFW has
estimated pond closure costs to be $21,080,000. GFW’s cost estimate includes volume
of soil to backfill the ponds, grading requirements to attain drainage contours,
revegetation, and expected equipment and labor efforts. Post-closure costs are not
included, based on the assumption that the ponds are within the applicable closure
standards and can be closed without remediation of contaminants.

GFW estimated earthwork quantities based on pond dimensions and other factors
provided by the refinery such as onsite borrow being available. Construction labor rates
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are based on latest (2007) New Mexico Department of Labor Construction Wages Rates,
for the central part of the state. Average 2006-2007 unit bid rates for New Mexico
Department of Transportation were also used to develop unit costs. Equipment rates
and fuel rates were developed using supplier quotations and local commodity prices.
The developed costs are provided in the attached spreadsheet with estimated quantities,
unit prices, and total costs. Supporting cost information relied upon to develop this
estimate is also attached to this letter. New Mexico Gross Receipts Tax (NMGRT) at the
current McKinley County rate and a 10% contingency are also included.

No provision has been made for state procurement costs. If the State of New Mexico
performs the closure of these ponds, GFW assumes it will be performed as part of a
closure of the entire facility, whereas the scope of this estimate is for the ponds alone.
Some economies of scale might be realized if the ponds are closed as part of a complete
facility closure, but allowance for that has not been included in this estimate.

Discussion of Methodology

Because no closure plan has yet been developed for these ponds, and construction
drawings were not available, GFW estimated earthwork quantities using the best
information available. A plan drawing of the ponds was provided in AutoCAD format by
the refinery. The surface area of each pond was measured in AutoCAD.

Portions of the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) report were provided to GFW for use on this project. That document reported the
water depth of the ponds to be between two and four feet deep, it is assumed this will be
allowed to evaporate prior to pond closure. Based on the reported water depth, and
height of the berms observed during our site visit, GFW assumed the depth of all ponds
to be four feet. This assumption will need to be verified by an engineer for final closure
cost estimates.

The RFI also reported that no contamination has been detected from the ponds. The
fac111ty operations also told GFW that there is no contamination from the ponds, except
for minor chlorides in a few areas. The RFI and the operators indicated that no
standards of the OCD or Water Quality Control Commission (WQCC) standards had
been exceeded. Therefore, GFW assumed the ponds could attain clean closure without
the need for excavating the pond bottoms or performing remedial action in the ponds.
Natural site soils are reported in the RFI to be low permeability (10-7 cm/sec) clays.

No information was available on the piping between the ponds or the valve boxes. GFW
has assumed those will be removed as part of the pond closure. To estimate those
quantities, GFW determined the distance between the ponds at the locations where the
operators indicated pipes exist, or where they were observed during the site visit. The
operators told GFW they were cast iron pipes at shallow (6 to 12 inches) depth. One
valve box was noticed during the site visit and 11 others are shown on a pond flow
diagram provided. Therefore, this provides the basis for the removal estimate.
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Assumptions

For estimating the closure costs, GFW has assumed the closure will involve the
following activities:

1.

2.

The berms will be graded into the ponds, which will be restored to near
surrounding topography.

The cast iron pipe and 12 concrete valve boxes are buried at no more than 12
inches deep, and will be excavated and removed.

The ponds will be filled four feet to match the surrounding grade.

The filled ponds will be capped with site soils and shaped to provide 1.5% slopes
to the sides for drainage.

The ponds will be closed in groups, as shown on the facility plan.

Drainage channels will be constructed and rip rap placed around the closed
ponds to allow drainage to the northwest, following the natural drainage pattern
of the area.

The closed ponds will be seeded with New Mexico Department of Transportation
(NMDOT) Class A Seed Mix, and no irrigation will be required after site closure.

Additional cost assumptions are as follows:

1.

The fill material is available on site as excavated or banked earth, and can be
easily scraped and/or excavated to fill the ponds. No haul distance or offsite
material cost was included in the cost estimate.

Fuel costs are based on commercial diesel prices in the area at the time of the site
visit.

Water costs are based New Mexico rate summaries for western New Mexico.
Actual rates will vary, depending on the source. GFW assumed water would be
available at the refinery, so no haul costs are included in the estimate.

The earthwork unit cost calculated for this project was compared to recent
NMDOT bid rates, as shown in Bid Express, and the rates appear to be consistent
for the earthwork.

GFW assumed 4,000 cubic yards per day could be excavated and placed with the
equipment and personnel shown.

Closure Estimate

Based on the methodology and assumptions presented herein, GFW estimates the
closure cost for these ponds at $24,030,000 at current (2007) prices. Because the
refinery does not have plans to close these ponds in the near future, the actual closure
costs may differ significantly from this estimate, as commodity and labor costs fluctuate.
Therefore, if conditions change from those assumed by GFW, the closure costs should be
re-evaluated.
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Assuming closure in 2012 (five years into the future), and the current rate of inflation
based on the latest Consumer Price Index (2.7%), the future value of the closure cost
would be $23,937,800.

This cost opinion has been prepared for the sole purpose of the Giant Ciniza Refinery
complying with the financial assurance requirements of the OCD.

Gannett Fleming West appreciates being of service to you. Please do not hesitate to
contact us with any questions.

Sincerely,

GANNETT FLEMING WEST, INC.

Mike E. Brazie, P.E.

Senior Project Manager

CC: Allen Hains, Western Refining Company

Enclosures (1)



GFW Project No. 048713
Ciniza Refinery McKinley County, New Mexico
Financial Assurance Cost Estimate
Evaporation Pond Closure Costs, 2007 Basis

Equipment Monthly Rate Daily Equivalent |per cy*
Scraper (17 yd) $12,500.00 $416.67 $0.10
Grader (16H) $16,000.00 $533.33 $0.13
Dump Truck (40T) $15,200.00 $506.67 $0.13
Dump Truck (40T) $15,200.00 $506.67 $0.13
Water Truck $13,700.00 $456.67 $0.11
Compactor $4,000.00 $133.33 $0.03
Loader $11,800.00 $393.33 $0.10
Fuel Truck $5,500.00 $183.33 $0.05
Subtotal $0.78
Personnel Hourly Wage Daily Equivalent |per cy
Operator $15.93 $127.44 $0.03
Operator $15.93 $127.44 $0.03
Operator $15.93 $127.44 $0.03
Operator $15.93 $127.44 $0.03
Laborer $10.47 $83.76 $0.02
Laborer $10.47 $83.76 $0.02
Supervisor $24.59 $196.72 $0.05
Helper $10.04 $80.32 $0.02
Helper $10.04 $80.32 $0.02
Subtotal $0.26
Materials Unit Cost Daily Equivalent |per cy
Water (gal) $0.81 $16,200.00 $4.05
Fuel (gal) $2.85 $2,850.00 $0.71
Subtotal $4.76
Additional Costs
G&A on labor 1.70 $0.44
Parts and maintenance 12.00% $0.09
Profit 8.00% $0.51
Subtotal $1.04
Total Unit Cost per cu yd of earthwork $6.84

*CY/day= 4000
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GFW Project No. 048713

Ciniza Refinery McKinley County, New Mexico
Financial Assurance Cost Estimate
Evaporation Pond Closure Costs, 2007 Basis

Areas based on CADD drawing (Z-02-146.dwg) provided by Western Refinery

Area Basin Fill Volume

Pond/Lagoon Acres - ft2 ft3 cy

Aeration Lagoon 1 0.3 12,838 51,352 1,902
Aeration L.agoon 1 0.5 22,952 91,808 3,400
Evaporation Pond 1 15 63,862 255,448 9,461
Evaporation Pond 2 8.5 371,534 1,486,136 55,042
Evaporation Pond 3 3.9] 170,970 683,880 25,329
Evaporation Pond 4 3.9] 169,432 677,728 25,101
Evaporation Pond 5 5.2 227,124 908,496 33,648
Evaporation Pond 6a 6.8] 297,899 1,191,596 44,133
Evaporation Pond 6b 5.1] 220,653 882,612 32,689
Evaporation Pond 7 22.6] 983,948 3,935,792 145,770
Evaporation Pond 8 6.3] 276,253 1,105,012 40,926
Evaporation Pond 9a 5.2] 225,466 901,864 33,402
Evaporation Pond 9b 4.8] 210,041 840,164 31,117
Evaporation Pond 9c 6.1] 264,712 1,058,848 39,217
Evaporation Pond 9d 6.1] 266,848 1,067,392 39,533
Evaporation Pond 10 0.2 8,716 34,864 1,291
Evaporation Pond 11 21.4] 930,734 3,722,936 137,887
Evaporation Pond 12a 5.7] 246,521 986,084 36,522
Evaporation Pond 12b 51] 219,980 879,920 32,590
Drainage Ditch 0.6 24,750 99,000 3,667
Total Area 119.7| 5,215,233 20,860,932 772,627

Basin fill volume assume 4 deep




