








Physical Location of Test Site – Eagle Springs Field
Question #6

Physical Location : 330’ FNL, 2310’ FEL
Section 8 T19N R4W
Sandoval County NM 99705

The Eagle Springs field is approximately 20 miles west, southwest of Cuba NM, Sandoval 
County.  There are no structures of any substance, save for the field facilities, for several miles.  
The land nearby is barren.  There are no water wells within a at least a one-mile radius of the 
field. There are no active water sources nearby.  The field location is shown below.



Topographic map of Eagle Springs prepared by previous operator included in original application for drilling to the US 
Bureau of Land Management

Question #7 PW-NOI
Topographic Map

• Greenhouse Pilot (pilot) is located on an OCD Site/BLM 
oil&gas lease wellpad. No new surface disturbance will be 
required

• The pilot is nowhere near a dwelling or occupied 
establishment

• The pilot is not within a 100 year floodplain (see Approved 
Drill Permit document below)

• The pilot is not within 300 feet of a continuously flowing or 
irrigation ditch, nor within 200 feet of any other watercourse

• The pilot is not within 300 feet of an existing spring or fresh 
water well serving livestock

• The pilot is not within 300 feet of a wetland or playa
• The pilot is in a very remote area far from living structures 

or population areas
• The pilot will be above ground, “closed loop”, contained in 

enclosed facilities or 60mil lined berm, and fully inspectable
• The pilot materials will all be compatible with produced 

water and able to contain 1.5X the volume of the closed 
loop water system

• The pilot will be designed by a New Mexico licensed 
engineer (most likely Molzen Corbin and Agratech) and 
constructed and installed by a licensed professional

• The secondary containment system will be inclusive of all 
critical points in the treatment process



Eagle Springs SWD System – Extracts from NM OCD Well Files for 
Eagle Springs SWD Well Files - Question #7



Eagle Springs SWD System – Extracts from NM OCD Well Files for 
Eagle Springs SWD Well Files - Question #7



Eagle Springs Oil Well Pads 
& Greenhouse Proposed Locating - Question #7

8 Fed 1H 8 Fed 2M

Fresh Water

The final dimensions of the Greenhouse will be at or less 
than 180ft x 90ft depending on final engineering plans.
It ill be divided into 2 separate sections:

First section will be for control tree seedlings watered 
with  fresh water purchased from Tim Johnson’s ranch.

Second smaller section will be for tree 
seedlings watered with treated 
produced water.

Produced Water



Eagle Springs 
Production and Disposal Facilities

Production Facilities
SWD Disposal Well

Eagle Springs Location - Facilities
Question #7, #12



Eagle Springs Production Facilities

Eagle Springs Disposal Well

Eagle Springs Pumphouse & Tankage

Eagle Springs Location – Existing Facilities
Question #7



Eagle Springs Proposed Greenhouse Facilities Narrative
System Design Forthcoming from Molzen & Corben - Question #7, #12 and #15

Greenhouse Exterior:
Fluid is produced from wells 1H and 2M.  The oil and water are separated and piped to dedicated tankage.

The separated produced water will be cooled in a second water tank and then fed through a 5 micron filter and 2 stage activated carbon filter, then 
into the RO unit (the RO unit will be housed within the pumphouse – which has a concrete floor and secondary containment).

The rejected water will be reinjected into the SWD well while the permeate will be transferred to a new, clean treated produced water tank.

All tanks, (oil, produced water, and clean water), are located in a 60 MM lined berm.

Greenhouse Interior:
Permeate Water from the clean water tank will be piped to the greenhouse for use in the produced water section only.

Seedlings will be grown in tubes located in tube holding containers placed in dedicated drip irrigation trays. No water will be sprayed anywhere. 

The irrigation trays will be placed in secondary water spillage/containment trays on raised benches stationed on a concrete floor. This will provide 
spillage prevention redundancy. 

The floor of the produced water section of the greenhouse will be have a 60 MM liner.

Fresh water, bought from local suppliers (Timothy Johnson – local rancher), will be pumped into a new clean water tank.

This fresh water will be pumped to the greenhouse to grow the control group of plants in the control group section.

Any excess permeate will be disposed of through reinjection into the SWD well.



Eagle Springs Illustrative Greenhouse Facilities Diagram (not to scale)
Final Design Forthcoming from Agratech - Question #7



There are no water wells within a one-mile radius of Eagle Springs

Eagle Springs Location – Office of State Engineer Diagrams
Question #7



Governmental Bodies and Non-Governmental Bodies with Authority 
over Testing – Question #8

1. New Mexico Environment Department
2. EMNRD Oil and Gas Conservation Division
3. Bureau of Land Management
4. New Mexico Produced Water Research Consortium



Signage Plan – Question #9

1. Signage complies with Approved Application of Permit to Drill (AAPD) 
and includes the following:
I. Operator Name
II. Well Name/Location
III. Contact Information for emergencies.

2. Security Signage includes:
I. Notification of Surveillance 
II. No Trespassing

1. Signage will be posted as follows:
I. Security signage at 

i. Entrance gate to the Eagle Springs Lease
ii. Greenhouse facility
iii. Pump house

II. AAPD Signage at Well Heads and Production Tanks



Security Plan – Question #10

1. Security plan – the skid mounted reverse osmosis filtration system will be located in 
the warehouse under lock and key.  

2. The greenhouse facility will be under lock and key.  
3. The broader well pad area is under 24 hour surveillance.  
4. The reverse osmosis process will only be conducted during daylight hours and 

monitored by onsite staff.  
5. Facility staffing is on a 24/7 basis.
6. Staff will be physically onsite during all greenhouse watering activities.
7. Staff will undergo appropriate training to ensure safety of personal and equipment.



Security Plan Diagram – Question #10

Locked 
Greenhouse

Lined
Berm

Locked 
Pumphouse

Locked Security Gate

Locked Security Gate

24 Video Surveillance

Lined Berm for Tanks

Locked Greenhouse

Locked Pumphouse



Landholder Notification – Question #11

• Navajo Tribe EPA will be 
notified once the NOI is 
approved by NMED

• NM State Land Office will 
be notified once the NOI 
is approved by NMED

• BLM was notified via 
Sundry Notice on Dec 
2022

Eagle Springs Lease Outline



Water Source & Disposal – Question #12

1. The source of produced water for the project comes from wells 8 Federal 1H and 8 
Federal 2M.  The produced water is separated onsite from the oil and reinjected into a 
pipeline and then transported to 9 Federal SWD 1, which is about a mile away due east.  

2. Please see the slide #24 illustrating the wells and SWD location.  

3. This is entirely a closed loop system.

4. Both the oil and water are produced from the Entrada formation.

5. There is ample tankage for water onsite and the facility has automatic control systems 
and shut-off valves to prevent spillage.



Disposal and Decommissioning Plan For any portion of the Pilot using 
Treated Produced Water – Question #13 and #17

1. Disposal at Envirotech 
I. Ground Soil (after interior of Greenhouse has been cleaned)
II. Plant Soil
III. Growing trays
IV. Tree Seedlings

2. Hardware & equipment will be inspected, cleaned, and reused in oil field applications 
as needed

I. Metal Pipe
II. Metal Growing Benches – If no use is found in oil field, then this will be resold.
III. Rubber Hoses
IV. Pumps
V. Plastic Liner
VI. RO Unit – Will be returned to rental company

3. Greenhouse Structure
I. After cleaning, the structure will be dismantled and sold off if appropriate



Known Contaminants – Question #14
We have conducted extensive testing of our produced water in conjunction with Hall Environmental Laboratory to both 
identify contaminants in our produced water exceeding regulatory standards as well as to identity effective filtration 
mitigants.  A summary of our testing follows:

Hall Environmental Analysis Laboratory (Hall) performed three separate detailed evaluations of Eagle Springs produced 
water.  Each of these water sample tests were analyzed according to EPA procedures or equivalent as directed by the 
Produced Water Consortium.  Kanalis sought to treat the Eagle Springs produced water to comply with standards 
appropriate for rangeland and agricultural applications, but was also interested if the treated produced water would meet 
federal primary and secondary drinking water standards.   Those different analytical analysis efforts are summarized 
below and discussed in detail.

Hall Report 1 (March 2021) – This first report analyzed pre-treated produced water quality from Eagle Springs.  At Eagle 
Springs, upon delivery from the produced water storage tank, the produced water is treated with a five-micron filter and 
then pumped through a treated charcoal filter prior to reinjection. Therefore, this first sample of produced water given to 
Hall for analysis included the above pre-treatment.  In all subsequent produced water testing, the produced water used 
was also collected after the above pre-treatment filtration.

The raw produced water quality results from Eagle springs showed that arsenic, ethylbenzene, radium 226/228 
(combined), and toluene levels exceeded primary drinking water standards.  Chloride, fluoride, iron, manganese, sulfate, 
and the TDS levels exceeded secondary drinking water standards, and boron exceeded irrigation water standards.  This 
is not surprising for an untreated produced water.  Surprisingly, many common constituents in the Eagle Springs produced 
water were actually below current discharge standards, highlighting the general good quality of the Eagle Springs 
produced water. 



Hall Report 2 (February 2022) - In this analysis, the permeate of the treated produced water using a Toray 710 RO 
membrane, was collected and analyzed. This second round of analytical results found that the RO treated produced water 
passed all EPA primary and secondary drinking water standards.  Boron levels passed Class 2 agricultural standards of <= 
2 ppm boron.

Hall Report 3 (March 2022) – The produced water desalination permeate from a Toray 810 SWRO membrane was 
evaluated for both a one-pass and a two-pass process.  This testing demonstrated reduction in boron levels to WQCC 
NMAC 20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/l TDS CONCENTRATION OR LESS.  

Known Contaminants – Question #14



Known Contaminants – Question #14
Summary Exceptions Table



Known Contaminants – Question #14
Testing Plan

The permeate water will be tested:

1. To WQCC NMAC 20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/l TDS 
CONCENTRATION OR LESS and National Primary/Secondary drinking water standards once 
a month for the first three months the RO system is operational. 

2. Once quarterly for the next 1 year, if the tests in #1 preform to specifications, after which the 
testing program will be reevaluated for any changes to ensure long term compliance.

3. For conductivity three times a week to ensure proper RO Filtration. The RO membranes will be 
replaced as frequently as necessary to ensure compliance with the standards above.



Produced Water Handling System - Question #15

The reverse osmosis skid will be a three 8” Toray 810 Seawater filter design with a carbon pre-filter located within the pump house. It will 
process up to 25 gpm at 500psi (subject to final design). This should yield approx. 65% permeate water that exceeds WQCC NMAC 
20.6.2.3103 STANDARDS FOR GROUND WATER OF 10,000 mg/l TDS CONCENTRATION OR LESS and National Primary/Secondary 
drinking water standards with a single pass.

The source water for the RO skid will be pre-filtered in the pump house prior to entry into the RO Unit. The water originates in the existing 
surge tank as raw produced water. From the surge tank, the water will fill the water-cooling tank, and then be pumped to the RO skid using a 
small charge pump, through a 5-micron filter, then through a 2-stage high flow activated carbon filter to remove any organics present. 

The output of the RO skid will be permeate (filtered clean water) and the concentrate (reject water). The permeate will be pumped out of the 
skid to 1 or 2 400bbl storage water tank(s) through Sch40 PVC (or metal) pipe. depending on irrigation needs. The concentrate will be 
pumped directly into the injection line input to the H-pump (injection pump) and disposed of into the Eagle Springs Federal 9 SWD 1 well.

The permeate will be stored in tanks located in the lined berm. When needed, this water will be fed via gravity through piping to the 
greenhouse. The greenhouse will have taps located along the walls that connect to various feed hoses that feed the drip system to the 
growing trays located on the raised benches. The growing trays will be placed in large secondary containment trays on the benches incase 
of spillage in the growing trays. Additionally, the floor of the greenhouse not covered in concrete will have a 60mill liner with gravel on top. 
Any permeate not used throughout the pilot will be disposed of in the current SWD.

The RO skid will sit on a concrete floor withing the current pump house. The interior of the pump house also has secondary containment 
lining. Should any water spill, it will be contained within the pump house. Additionally, all equipment within the pump house is controlled by a 
master control unit that monitors the key aspects of the system. Should any major leaking or problems occur, the master control unit shuts 
down the entire system to prevent any major spills.



Controlled-environment agriculture, consisting of a twin-bay greenhouse, will utilize desalinized 
produced water for irrigation to grow pine tree seedlings.  Current rules and regulations do not allow 
any produced water or desalinized water to contact or infiltrate site soil substrate; therefore, an 
impermeable geomembrane or cover will isolate the greenhouse interior growing and working space 
from soil beneath the greenhouse.  In concert, current rules and standards disallow use of desalinized 
water from a produced-water source for irrigation of a food crop even though the water product is 
cleaner than any municipal water supply in New Mexico.  Proposed work will demonstrate safe and 
environmentally sound application of desalinized produced water to aid in promulgation of new rules 
and regulation to fully utilize this resource.

Produced Water Handling System  
Greenhouse - Question #15



Eagle Springs SWD System
Question #16

We will continue to use the fully permitted, existing SWD well, Eagle Springs 9 Federal SWD 1 which 
is about one mile from the Central production facilities.

Production Facilities SWD Disposal Well

Eagle Springs 
Production and Disposal Facilities
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Surface Geology Map
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From Geologic Map of New Mexico; 
New Mexico Bureau of Geology & 
Mineral Resources 2003

Depth to Groundwater – Question #18



Depth to Groundwater – Question #18
• Objective: To determine best approximation of depth to groundwater under the Eagle Springs Lease where the Greenhouse Pilot 

will be conducted. 
• Problem: Precise determination of depth to groundwater is difficult due to lack of direct data and the distance between wells. 

However high confidence indirect determination is possible using information from 3 wells listed below:
• Well Information and data utilized to make the groundwater determination:

1. Tesoro’s Encino #1 19N 4W Section 8:
Located approximately 0.5 miles from the Eagle Springs (ES) 8 Fed 1H, it has a gamma ray log from surface to Total Depth 6714 ft and a full 
logging suite, which helps us understand the lithology of the subsurface directly under the Eagle Springs Lease. The gamma ray log has good 
correlation with the gamma ray logs from the ES 8 Fed1H and the derived gamma ray log in the Spradley Water Well.

2. ES 8 Fed1H 19N 4W Section 8:
This well has both gamma ray and resistivity logs from 250ft to TD (6749 ft). When geologically correlated with the Encino #1 well at lower 
depths, we see a strong correlation between these two wells. Therefore, even though the ES Fed1H has no logs above 250ft, we expect the 
Encino #1 to be representative of the ES 8 Fed1H above 250 ft.

3. Spradley Water Well 19N 3W Section 9:
The log report from OSE indicates the Spradley Water Well, located approximately 8 miles east of Eagle Springs Lease, was drilled in 
August 2019 to a depth of 720’ (TD was in a probable transition zone of the Mesa Verde Cliff House Sand). This well has the Fruitland/Kirtland 
formation(s) on the surface (New Mexico State Geologic Map) which is non water bearing. The first zone that encountered water was 
found at a depth of 140’ – 150’. This appears to correlate as being the uppermost sand present in the Pictured Cliffs Sandstone. This zone 
tested at a rate of 2 gpm. Most significantly is that this zone was sealed off as the water had a very high sulfide content. The first zone of 
producible water was found at a depth of 690’ – 700’ in a coarse grained sandstone.  This sand appears to correlate with the Cliff 
House Transition Zone. This zone was tested at 10 gpm. The static water level was measured at 440’.

• Conclusions: Depth to groundwater under project area (Eagle Springs Lease) is estimated at 480ft based on the resistivity and 
gama ray logs in the ES 8 Fed 1H. In the correlation log analysis performed by Savannah Exp. between the wells/logs listed above, 
it is highly unlikely that the water bearing Pictured Cliffs Sandstone in the Spradley Water Well exists above 300ft in the Encino #1 
well or the ES 8 Fed1H. Synergy Operating, LLC, a prior operator of the Eagle Springs Lease, correlated the Pictured Cliffs 
Sandstone top at approx. 400ft. Savannah’s interpretation estimates the first depth that strongly suggests water bearing in the ES 8 
Fed 1H is at 480ft. Definitively, the water bearing Cliff House Transition Zone at 690’ – 700’ in the Spradley Water Well appears at 
approximately 730’ – 740’ in the ES 8 Fed 1H.

Note: All log analysis was performed by Glen Luebking of Savannah Exploration, Inc (3rd party)
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