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August 16, 2018  
 

Sent via e-mail to Olivia.Yu@state.nm.us 
 
Ms. Olivia Yu 
Environmental Specialist 
New Mexico Oil Conservation Division – District 1 
1625 N. French Drive 
Hobbs, NM 88240 
 
 
 
RE: Revised Remediation Work Plan for Wyatt Phillips Tank Battery (1RP-4825) 
 
 
 
Dear Ms. Yu, 
 
Effective January 31, 2018, Southwest Royalties, Inc. was transferred from NBL Permian LLC (a subsidiary of 
Noble Energy, Inc.) to Desert Permian LLC.  As part of the transfer agreement, Noble agreed to continue 
performing site delineation and remediation activities related to release site 1RP-4825.  Therefore, Noble 
Energy, Inc. respectfully submits the enclosed Revised Remediation Work Plan for 1RP-4825.   
 
Should you have any questions or concerns, please contact me at 281-874-6072 or 
jonathan.pennington@nblenergy.com. 
 
Sincerely, 
 

 
 
Jonathan Pennington 
Environmental Coordinator 
 
 
Enclosure 
 

http://www.nobleenergyinc.com/
mailto:jonathan.pennington@nblenergy.com
Oyu
Approved

Oyu
Text Box
NMOCD approves of the proposed remediation plan for 1RP-4825, with conditions. See email correspondence for stipulations.



 
 

GHD 
6320 Rothway Street Suite 100 Houston Texas 77040 USA 
T 713 734 3090  F 713 734 3391  W www.ghd.com 

August 16, 2018 Reference No. 11181319 
 
 
Ms. Olivia Yu 
Environmental Specialist 
New Mexico Oil Conservation Division – District 1  
1625 N. French Drive 
Hobbs, New Mexico 88240 
 
 
Re: 2018 Scope of Work – Soil Remediation Activities  

Wyatt Phillips Tank Battery (1RP-4825) 
Unit Letter C, Sec. 34, T-17S, R-33E  
Lea County, New Mexico 

Dear Ms. Yu: 

1. Project Information 

The Site is located in Unit C, Section 34, Township 17 South, Range 33 East, approximately 7.5 miles 

southeast of Maljamar, in Lea County, New Mexico. The Site coordinates are latitude 32.797030 N and 

longitude -103.652007 W. Figure 1 depicts the Site Location Map. On August 15, 2017, approximately 8 

barrels of produced water was released as a result of a broken transfer line located adjacent to the Wyatt 

Phillips tank battery.  Zero barrels of produced water were recovered. The release was reported to the 

New Mexico Oil Conservation Division (NMOCD) District 1 office in Hobbs, New Mexico using Form C-141 

- Release Notification and Corrective Action and Remediation Permit (RP) Number 1RP-4825 was 

assigned. Southwest Royalties, Inc. was reported as the operator of the lease at the time of the release.  

Assessment activities were conducted by Republic Backhoe Services (Republic) beginning on October 

11, 2017. Two soil borings were advanced at the site to depths of 18 and 20 feet below ground surface 

(bgs) and soil samples were collected for laboratory analysis. A backhoe was utilized on October 13, 2017 

to install test trenches for additional delineation sampling. Soil samples were analyzed for chloride, 

benzene, toluene, ethylbenzene, and xylenes (BTEX), and total petroleum hydrocarbons (TPH).  The soil 

boring and trench sample data indicated chloride impacts above Recommended Remediation Action 

Levels (RRALs) extending from the surface to approximately 8 feet bgs. 

A Remediation Work Plan was submitted to NMOCD by Noble on December 1, 2017 in addition to the 

Revised Release Characteristic Report prepared by Republic.  NMOCD approved the Work Plan in an 

email dated December 22, 2017.  NMOCD stated that delineation was considered complete with the 

following stipulations: 

1. Based on the tabulated data provided, Sample C appears to be a borehole.  Please verify and 

submit soil bore logs. GHD understands that this stipulation was completed. 

http://www.ghd.com/
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2. Samples at G-3 ft., H-surface, and I-2 ft. exceeds permissible levels of 600 mg/kg chlorides. 

Laterally extend the excavation until sidewalls are within permissible values. If samples from the 

western border of the proposed excavation are above permissible levels at the edge of the 

firewall, NMOCD must be informed in advance to determine whether an alternate plan is 

necessary. 

3. All bottom and confirmation sidewall samples must be tested for BTEX, TPH extended, and 

chlorides. Confirmation sample locations should be no greater than 50 ft. apart. 

4. In the remediation report, on an appropriately scaled map: 1) outline the release area; 2) annotate 

the depth of excavation and dimensions of the lined area; and 3) demarcate confirmation sample 

locations with GPS coordinates. 

GHD’s 2018 scope of work with proposed alternate approaches are detailed in the Work Plan below. 

2. 2018 Scope of Work 

Chloride impacted soil will be excavated and confirmation soil samples will be collected for laboratory 

analysis. Field screening of soils for chlorides will be performed in order to guide excavation activities. 

Subsequently, the excavation will be lined, backfilled with blended stockpiled soil from the excavation, 

graded and contoured to ensure proper surface area drainage, and the soil (off-pad areas) fertilized and 

re-seeded.  

Field Program 

The following outlines basic project details that will be completed by GHD and GHD subcontractors:    

• Prior to mobilizing equipment to the Site, a New Mexico 811 utility notification will be made at least 

48-hours prior to mobilization.  

• If determined necessary, utilities in proximity to the proposed excavation area will be day-lighted 

via hydroexcavation prior to remedial excavation activities. 

• Approximately 1,650 in-placed cubic yards (cy) of shallow subsurface soil will be excavated and 

stockpiled on-site (Figure 2). Impacted soil in the affected area will be excavated until field 

screening indicates that the soil is below the RRAL for chloride (600 mg/kg), or until a depth of 4 

feet bgs is reached.  

• Soils will be field screened for chloride during excavation activities by mixing soil samples with de-

ionized water. The rinsate will be analyzed using Hach chloride test strips. If field screening 

indicates that soils are below regulatory levels, excavation will halt to minimize excavation of clean 

soil. 

• Confirmation composite soil samples will be collected from the bottom and side walls at 50 foot 

intervals and submitted to Xenco Laboratories in Midland, Texas for analysis of chloride by EPA 

Method 300 only prior to installation of the liner.  Soil samples were collected and analyzed for 
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BTEX via EPA Test Method 8021B and TPH by EPA Method 8015 Modified during the previous 

assessment and results indicated soil concentrations for these constituents were non-detect or 

well below the RRALs. Therefore, these analyses will not be performed for the confirmation 

samples. 

• If impacts appear to extend past four feet bgs, excavation activities will halt, the sides of the 

excavation will be sloped, and a 20 mil polyethylene liner will be placed in the bottom of the 

excavation. Liner seams will be overlapped a minimum of 24 inches. Each liner will be placed 

without rips or tears. 

• The western extent of the excavation will be limited by the tank battery fire wall.  If chloride 

concentrations below 600 mg/kg are not obtained from the western excavation sidewall samples 

(a minimum 5 foot buffer from the fire wall will be retained), further investigation and excavation 

will be deferred until the facility is decommissioned. 

• Final locations of confirmation samples and lateral extent of excavation will be demarcated with 

GPS coordinates and included in the remediation report.   

• Stockpiled soil will be placed on plastic sheeting and will be blended on-site with clean soil to 

reduce chloride concentrations to below 600 mg/kg.  Chloride field screening of the blended soil 

will be conducted to guide blending activities. 

• The stockpiled blended soil will be re-sampled (one composite sample per 300 cubic yards) and 

submitted to Xenco Laboratories for analysis of chloride by EPA Method 300 to confirm chloride 

concentrations are below 600 mg/kg. 

• Blended stockpiled soil with chloride concentrations 600 mg/kg or less will be used as backfill 

above the liner.  GHD anticipates that sufficient clean soil is available on-site to meet these 

requirements.  

• The excavated area will be fertilized and re-seeded with a Bureau of Land Management-approved 

seed mix. 

Quality Assurance/ Quality Control 

Confirmation soil sampling will be completed in accordance with our standard Quality Assurance/ Quality 

Control procedures designed to minimize cross-contamination between samples and to provide reliable 

laboratory results. 

Reporting 

A letter report summarizing remediation activities conducted at the site will be submitted. The letter report 

will include a Site description, project history, description of field events, a discussion of results, and 

recommendations (if any).  

The report will include: 
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 A scaled Site plan showing the location of the excavation, confirmation sample collection points, and

other Site features;

 Tabulation of field screening and laboratory analytical results; and

 Geotagged photographic documentation of field activities.

Quarterly Vegetation Monitoring 

Following completion of soil remediation activities at the Site, and as required by the New Mexico State 

Land Office (NMSLO), GHD will conduct four quarterly vegetation monitoring visits to the Site. The status 

of vegetative growth within the remediated area will be documented with photographs and in field notes 

during each visit. A closure request letter report will be completed following one year of monitoring for 

submittal to NMSLO.   

3. Work Plan Approval Request

GHD is prepared to initiate the scope of work immediately. If you have any questions or comments with 

regards to this work plan, please do not hesitate to contact our Houston office at (713) 734-3090.  Your 

timely response to this correspondence is appreciated. 

Sincerely, 

GHD 

Scott Foord, P.G. Raaj U. Patel, P.G. 

Project Manager Program Manager 

SF/sh/1  

Encl. 

Attachments: Figure 1- Site Location Map 

Figure 2 – Soil Excavation Boundary Map 

NMOCD Correspondence Email (December 22, 2017)  

Spill Summary and Remediation Work Plan (December 1, 2017) 
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From: Yu, Olivia, EMNRD
To: "Jonathan Pennington"
Cc: Al Garcia
Subject: RE: 1RP-4825 Release Characterization Report and Remediation Work Plan
Date: Friday, December 22, 2017 12:49:00 PM

Mr. Pennington:
 
Notes:

Based on the release location, there is a NMOSE well (L 04363) within 1 mile radius.
The figure with the proposed excavation is mislabeled. The figure needs to be redrawn in
order for the sample locations to be visible.

 
NMOCD will consider delineation complete for 1RP-4825 and approves of the proposed remediation
with these stipulations:

1. Based on the tabulated data provided, Sample C appears to be a borehole. Please verify and
submit soil bore logs.

2. Samples at G-3 ft., H-surface, and I-2 ft. exceeds permissible levels of 600 mg/kg chlorides.
Laterally extend the excavation until sidewalls are within permissible values. If samples from
the western border of the proposed excavation are above permissible levels at the edge of
the firewall, NMOCD must be informed in advance to determine whether an alternative plan
is necessary.

3. All bottom and confirmation sidewall samples must be tested for BTEX, TPH extended, and
chlorides. Confirmation sample locations should be no greater than 50 ft. apart.

4. In the remediation report, on an appropriately scaled map: 1) outline the release area; 2)
annotate the depth of excavation and dimensions of the lined area; and 3) demarcate
confirmation sample locations with GPS coordinates.

 
Please confirm or inform if clarification is required.
 
Thanks,
 
Olivia Yu
Environmental Specialist
NMOCD, District I
Olivia.yu@state.nm.us
575-393-6161 x113
 
OCD approval does not relieve the operator of liability should their operations fail to adequately
investigate and remediate contamination that may pose a threat to ground water, surface water,
human health or the environment.  In addition, OCD approval does not relieve the operator of
responsibility for compliance with any other federal, state, local laws and/or regulations.
 
 
 

From: Jonathan Pennington [mailto:Jonathan.Pennington@nblenergy.com] 

mailto:Olivia.Yu@state.nm.us
mailto:Jonathan.Pennington@nblenergy.com
mailto:Al.Garcia@nblenergy.com
mailto:Olivia.yu@state.nm.us


Sent: Friday, December 1, 2017 6:34 AM
To: Yu, Olivia, EMNRD <Olivia.Yu@state.nm.us>
Cc: Al Garcia <Al.Garcia@nblenergy.com>
Subject: 1RP-4825 Release Characterization Report and Remediation Work Plan
 
Dear Ms. Yu,
 
Southwest Royalties, Inc. respectfully submits the attached Revised Release Characterization Report
and Remediation Work Plan for release site 1RP-4825.  Please contact me if you have any questions
or concerns.
 
 
Jonathan Pennington
Environmental Coordinator
EHSR

1001 Noble Energy Way, Houston, TX 77070
Main: 281.872.3100 | Direct: 281.874.6072 | Cell: 832.427.7652
Jonathan.Pennington@nblenergy.com | www.nblenergy.com
 

 
 

mailto:Jonathan.Pennington@nblenergy.com
http://www.nblenergy.com/
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December 1, 2017 
 

Sent via email to Olivia.Yu@state.nm.us 
 
NMOCD 
Olivia Yu, Environmental Specialist 
1625 N. French Drive 
Hobbs, NM 88240 
 
 
 
Dear Ms. Yu,  
 
 
Southwest Royalties, Inc. respectfully submits the enclosed Release Characterization 
Report and Remediation Work Plan for release site 1RP-4825. 
 
Should you have any questions or concerns, please contact me at 281-874-6072 or 
jonathan.pennington@nblenergy.com. 
 
 
Sincerely, 
 
 
 
Jonathan Pennington 
Environmental Coordinator 
Jonathan.Pennington@nblenergy.com 

 
 

CC: Al Garcia, Noble Energy 

:Enclosure 

http://www.nobleenergyinc.com/
mailto:jonathan.pennington@nblenergy.com
mailto:Jonathan.Pennington@nblenergy.com
Oyu
Approved

Oyu
Text Box
NMOCD approves of the delineation and proposed remediation for 1RP-4825. See email communication for stipulations.



 

 

Republic Backhoe Service LLC 
47 E. Dickens  
Lovington, NM 88260  Phone Number: (575) 631-0131 Email Ericgarcia62@hotmail.com 

REPUBLIC BACKHOE SERVICE LLC 

Olivia Yu 
NMOCD District I 
1625 N. French Dr. 
Hobbs, NM 88240 
 

December 1, 2017 

Dear Olivia Yu, 

Subject:  Spill Summary and Remediation Work Plan 
Location:  Wyatt/Phillips Battery 
Company:  Southwest Royalties Inc. 

                 
 
Southwest Royalties Inc. has contracted Republic Backhoe Service LLC (“Republic”) to perform 
site assessment and remediation services at the above referenced location.  The results of the 
spill summary and proposed remediation activities are outlined below. 
 

Incident Date 
 

August 15, 2017  
 
Incident Description 
 

On August 15, 2017 the pumper turned on the transfer pump at the Eilliams Battery then 
noticed the release at the 3-inch poly transfer line adjacent to the Wyatt Phillips Battery. The 
pumper then turned off the transfer pump and put a clamp on the transfer line.  The produced 
water soaked into the ground before a vacuum truck could make it to the site to recover any 
fluids.  Approximately 8 barrels of produced water were released.  On August 16, 2017 a crew 
was called out to repair the transfer line.  On October 2, 2017 Southwest Royalties Inc., 
replaced approximately 7,000 feet of transfer line from the Eilliams Battery to the injection well.   
The C-141 form was received by NMOCD District I on September 27, 2017 (See Appendix I).  
 
 



 

 

Background Information 
The Wyatt Phillips battery is located approximately 9 miles west of Buckeye, New Mexico and 
7.5 miles south east of Maljamar, NM.  The legal location for the Battery is Unit C Section 34 
Township 17 South and Range 33 East in Lea County, New Mexico.  The spill site lies east of 
the Wyatt Phillips Battery location with the GPS Coordinates as follows:  Latitude: 32.797030 
North Longitude: -103.652007 West.  (See Site Map attached in Appendix II).  
 
The Wyatt Phillips Spill Site is located less than ½ mile east from the Mescalero Ridge (Caprock 
Escarpment).  The soil in this area is made up of Kimbrough-Lea loamy soil.  As per the New 
Mexico Bureau of Geology and Minerals Resources, the local surface is comprised of 5” to 24” 
loamy soil with hard caliche below the soil.    
 
Watercourses in the area are dry except for infrequent flows in response to major precipitation 
events.  According to the New Mexico Office of the State Engineer water well database there 
are no water wells within a mile radius.  The same search illustrates that at a radius of 4,000 
meters from the spill site the average depth to water is incorrectly 132 ft.   The ground water 
data in Appendix III shows that the average depth to water is 132 feet but this is due to Water 
Well L-02687 having no depth to water value thus decreasing the average depth to water to 
132 feet.  When Water Well L-02687 (L-02687 is at a distance of 2.48 miles) is omitted from 
the average, the average depth to water at a radius of 4,000 meters from the spill site is 200 ft. 
Furthermore when the radius is decreased to 2 miles (3,219.5 meters) from the spill site the 
average depth to water increases to approximately 220 ft.   
 
Regulatory Requirements 
New Mexico Oil Conservation Division evaluates each release of produced water or oil according 
to the Recommended Remediation Action Levels (RRAL). NMOCD uses RRALs as a ranking 
system when evaluating each spill in terms of Depth to Groundwater, Distance to Surface 
Water, and Distance to Wellhead Protection Area.   
 
The ranking score for this site is 0 based on the following: 
 
Depth to ground water:  >200’ (50’-99’)             0 
Wellhead Protection Area: > 1000’                     0 
Distance to Surface Water Body: > 1000’        0 
 
 
 
 
 
 

 



 

 

Actions Taken 
On October 11, 2017 Republic began to delineate the Wyatt Phillips spill Site.  Big Guns Drilling 
Inc was contracted to drill the bore holes.  A total of two bore holes were drilled at the spill site.  
Borehole A was drilled to 20’ and Borehole B was drilled to 18’.  On October 13, 2017 a backhoe 
was used to dig trenches to finish delineating the site.  All soil samples were collected by 
Republic Backhoe Service LLC personnel wearing clean nitrile groves.  The soil samples were 
placed in laboratory provided sample containers and transported to Cardinal Labs in Hobbs, NM 
for analysis.  The samples were analyzed per Method SM4500C1-B, BTEX 8021B, and TPH 
8015M.   

Laboratory Results 
See Appendix V for Site Sample Points. 

Sample 
Date 

Date 
Analyzed 

Sample ID Depth 

(feet) 

Chlorides 

(mg/kg) 

BTEX 

(mg/kg) 

TPH 

(mg/kg) 

10/11/2017 10/19/2017 A-1 1 3920 <.300 <10.0 
10/11/2017 10/19/2017 A-3 3 4320 <.300 <10.0 
10/11/2017 10/19/2017 A-7 7 8530 <.300 <10.0 
10/11/2017 10/19/2017 A-10 10 304 - - 
10/11/2017 10/19/2017 A-20 20 64 - - 
10/11/2017 10/19/2017 B-2 2 3160 <.300 <10.0 
10/11/2017 10/19/2017 B-4 4 6880 <.300 <10.0 
10/11/2017 10/19/2017 B-6 6 4160 - - 
10/11/2017 10/19/2017 B-8 8 64 - - 
10/11/2017 10/19/2017 B-18 18 32 - - 
10/11/2017 10/19/2017 C-6 6 2080 <.300 <10.0 
10/11/2017 10/19/2017 C-8 8 1760 - - 
10/11/2017 10/19/2017 C-10 10 48 - - 
10/11/2017 10/19/2017 C-15 15 64 - - 
10/13/2017 10/23/2017 D-1 .25 320 <.300 22.6 
10/13/2017 10/23/2017 D-2 2 304 <.300 <10.0 
10/13/2017 10/23/2017 E-S .25 32 <.300 <10.0 
10/13/2017 10/23/2017 E-1 1 96 <.300 <10.0 
10/13/2017 10/23/2017 F-S .25 16 <.300 <10.0 
10/13/2017 10/23/2017 F-1 1 112 <.300 <10.0 
10/13/2017 10/23/2017 G-1 .25 416 <.300 <10.0 
10/13/2017 10/23/2017 G-3 3 3600 <.300 <10.0 
10/13/2017 10/23/2017 H-S .25 1520 <.300 <10.0 
10/13/2017 10/23/2017 H-1 1 384 <.300 <10.0 
10/13/2017 10/23/2017 I-1 .25 576 <.300 <10.0 
10/13/2017 10/23/2017 I-2 2 2160 <.300 <10.00 
10/13/2017 10/23/2017 J-1 1 16 <.300 <10.0 
10/13/2017 10/23/2017 J-2 2 16 <.300 <10.0 
10/13/2017 10/23/2017 J-6 6 64 <.300 <10.0 



 

 

Proposal 
According to the groundwater data, the release poses little threat to groundwater contamination 
in the area.  The depth to ground water in the area is greater than 200’ bgs.  The Site 
Delineation concluded that there are no issues with TPH or BTEX.   Chloride contamination is 
the only issue at the site.  Also, sample results indicate that chloride concentrations in soil are 
below NMOCD permissible levels at less than 10’ bgs.  Southwest Royalties, Inc. respectfully 
requests that NMOCD will consider the following remediation plan. 
  
The portions of the site with chloride concentrations in excess of the NMOCD cleanup standard 
of 600 mg/kg chloride will be excavated to a depth of 4’ (See Appendix VI for approximate 
excavation extents).  Please note that the map in Appendix VI is an approximation of the 
excavation site.  The horizontal extent to the North, East, and South of the spill will be 
determined during the excavation process at the site. The western extent of the excavation will 
terminate at the battery fire wall if chloride concentrations below 600 mg/kg are not observed 
east of the battery firewall.  It would be unsafe to excavate west of the eastern firewall of the 
battery. The weight of the tanks at the battery, along with unpredictable rainfalls and wind, will 
increase the risk of cave-ins if excavation takes place within 10’ of the tanks at the battery. 
After the spill site is excavated to a depth of 4’, the excavated walls will be tested to insure 
horizontal delineation.  The samples will be collected and taken to Cardinal Labs for 
confirmation.  Then a 20 mil liner will be installed at 4’ to prevent vertical migration of the 
contaminants that remain below the liner.  
 
The excavated soil will be hauled to R360 disposal facility, an NMOCD approved disposal.  All 
backfill material will be hauled in from a clean fill source.    
 
NMOCD will be notified within 24 hours of all sampling.   
 
Then the area will be seeded with Warm Season SSR Grass Seed Mix 350.  Please see the 
Revegetation and weed management plan below.   
 
Revegetation and Noxious Weed Management Plans 
 
Seed Mixture:  Warm Season SSR Grass Seed Mix 350 (See Appendix VII)  
 
Seeding Rate/ acre:  20 lbs/acre 
 
Timing of Dispersal:  Late March 2018 (may change) 
 
Method of Dispersal:  First, the area will be disced.  Second, the seed will be mechanically 
broadcasted.  Third, the disc will run over the area to cover the seed.  Finally, to best ensure 
seed germination success the area will be watered after seeding.  Photos will be taken of the 
seed mixture bags, and of all seeding activities. 



 

 

 
Follow up Monitoring Plan:  We intend to monitor the area in late summer (before the fall 
season).  We will evaluate the growth of the area to determine if reseeding will be necessary 
the following spring. We will also monitor for the area for noxious weeds.  The area is small 
enough to rid the weeds mechanically.    
 
Noxious Weeds Control 
 
Republic Backhoe Service LLC takes noxious weed control very serious.  All equipment and 
trucks are inspected before entering the pasture area.  For examples truck tires are inspected 
for seeds between the thread of the tires, and equipment (disc harrow and backhoe) is cleaned 
off before entering the site. The area will be monitored for the following noxious weeds (but not 
limited to): 
 
-Jointed Goatgrass 
-Hoary Cress 
-Cheat Grass 
-African Rue 
-Yellow Starthistle 
-Malta Starthistle 
-Purple Starthistle 
-Common Teasel 
-Camelthorn 
-Russian Knapweed 
 
 
IF you have any questions please call (575) 631-1031. 
 
 
Eric Garcia 
Republic Backhoe Services LLC 
 
 

 
 
 
 
 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
C-141 Form 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix II 
Site Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix III 
Groundwater Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix IV 
Water Wells Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix V 
Sample Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix VI 
Excavation Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix VII 
Seed Mixture 
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Appendix VIII 
Cardinal Lab Results 
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