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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Thursday, October 27, 2016 5:08 PM
To: 'pthompson@merrion.bz'
Cc: Ryan Davis (rdavis@merrion.bz); Griswold, Jim, EMNRD; Kuehling, Monica, EMNRD
Subject: Agua Moss, LLC - Sunco SWD #1 API# 30-045-28653 (UICI-5)  2016 Fall-Off Test (FOT)
Attachments: 2016-9-30 FOT Report to OCD.pdf

Philana, et al.: 
 
The New Mexico Oil Conservation Division (OCD) is in receipt of the above subject Fall-Off Test 
(FOT).  OCD has completed its review of the FOT, and has the following: 
 
Observations: 
 

1) Derivative Plot was inconsistent with standard radial flow FOT conditions. 
2) Naturally Fractured Rock (Linear Flow): 

a. The fracture system will be observed first on the falloff test followed by the total system 
consisting of the fractures and matrix. 

b. The falloff analysis is complex.  The characteristics of the semi-log derivative trough on the log-
log plot indicate the level of communication between the fractures and the matrix rock.             

3) Pressure differential in injection zone > 450 psi, which indicates the injection zone is infinite in aerial 
extent or injection zone boundaries have yet to be identified from FOT history. 

4) While the injection rate appeared adequate to stress the injection zone in advance of  the FOT 
monitoring period, the injection rate increased significantly during June 29th before valve closure and the 
start of FOT monitoring. 

 
Recommendations: 
 

1) A pseudo-steady state injection rate must be achieved before valve closure in a FOT. It is not clear why 
the injection rate significantly increased on 6/29 before valve closure and FOT monitoring?  

2) An explanation for the “Derivative Plot” dual or parallel curves was not given in the report, but is 
recommended in future FOT reports by the FOT report author. 

3) The report author may want to avoid comparisons or references to standard “radial flow” conditions in 
future FOT derivative plots.   

 
Conclusions: 
 

1) Non-radial flow condition, i.e., linear flow most likely due to rock fractures. 
2) Figure 5:  Pseudo-steady state flow rate does not appear to have been achieved before valve closure at 

start of FOT monitoring period. 
3) Page 10 Summary estimations from various evaluation of other plots appears to be most accurate basis 

for injection zone characteristics: 
a. Estimated Kw (permeability)= 11.5 md  
b. Estimated skin = -5.93  
c. Extrapolated pressure= 3114 psig  
d. Fracture half-length = 594 feet (from derivative half-slope line) Radius of investigation = 1430 

feet 
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4) The plots used in No. 3 above to derive average injection zone values also rely on a pseudo-steady state 
injection rate to be attained before valve closure and FOT monitoring. 

 
Please contact me if you have questions.  Thank you. 
 
 
Mr. Carl J. Chavez 
New Mexico Oil Conservation Division 
Energy Minerals and Natural Resources Department 
1220 South St Francis Drive 
Santa Fe, New Mexico 87505 
Ph. (505) 476-3490 
E-mail: CarlJ.Chavez@state.nm.us 
“Why not prevent pollution, minimize waste to reduce operating costs, reuse or recycle, and move 
forward with the rest of the Nation?” (To see how, go to: http://www.emnrd.state.nm.us/OCD and see 
“Publications”) 
 





Report	Components:	
1. Facility Operator Information 

a. Agua Moss, LLC 

b. PO Box 600 Farmington, NM 87499 

c. OGRID 247130 

2. Well Information: 

a. UIC Permit # UICI‐5‐0 

b. Class I 

c. Sunco Disposal #1 

d. 30‐045‐28653 

e. UL E, Sec 2, T29N, R12W 1595 FNL & 1005 FWL San Juan County 

3. Current Wellbore Diagram: Attached (page 4) 

4. Copy of Electronic Log: Previously submitted 1992 (page 5) 

5. Copy of Porosity Log: Previously submitted 1992 (page 6) 

6. See attached Fall off Test analysis 

a. FOT Procedure (page 7) 

b. Analysis (page 7) 

c. Results (page 18) 

d. Summary (page 18) 

7. Results Comparison attached (page 19) 

8. The raw test data will be kept on file for a period of 3‐year and will be made available to the 

NMOCD upon written request. (page 19)  

9. Conclusions (page 19) 

10. Any pressure or temperature anomaly: None seen on BH readings, surface pressure fell off and 

rate increased: (See Figures 3, 4 & 5) possible cause is change of injection fluid density and 

friction properties. Pumped Fresh water through first 2/3rds of injection period and then 

switched over to produced water. Decrease in tubing pressure from density change and possible 

friction properties allowed rate to ramp up until it stabilized, injection period was extended to 

ensure rate stabilization prior to fall‐off period. 

11. Plots attached 

a. Pressure and Rate (fig 3)  (page 20) 

b. Injection Rate vs Time (fig 4) (page 21) 

c. Pressure and Rate (fig 5) (page 22) 

d. Elapsed Time (fig 6) (page 23) 

e. Derivative Plot (fig 7) (page 24) 

f. Horner Plot (fig 8) (page 25) 

g. Elapsed Gauge Time (fig 9) (page 26) 

h. Injection Volumes and Surface Pressure (fig10) (page 27) 

12. NO PVT data necessary, injected fluid is fresh‐to‐slightly saline water. No significant 

hydrocarbons present that would alter the density, compressibility and/or viscosity of the fluid. 





































Comparison	with	past	Falloff	Tests:	
The results from the 2016 FOT were compiled with previous FOT results from the facility and are shown 

below in Table 1. 

 

Table 1: Results Comparison 

	 2016	 2015	 2010 2009 2008 2007	
Rate	(bbl/day)	 3132  3340  4500       

P*	(psi)	 3114  3283  3231  3242  3176  3258 

K		(md)	 11.5  15.8  13.6  10.2  20.7   

S	 ‐5.93  ‐5.97  ‐7.18  ‐7.23  ‐6.79   

Radius	of	Inv	(ft)	 1430  1,580  1450  1250  1750  1620 

Frac	½	Length	
(ft)	

594  467  893  926  596  688 

Boundary	 none  none  648, 1520  755  987  none 

 

 

Agua Moss did not conduct the prior tests and is relying on the 2010 report submitted by Key Energy, 

the prior operator, for the prior results.  In comparing the results, there are a number of observations to 

make: 

 

1. The consistent to slightly lower P* suggests that there has been some pressure dissipation in the 
reservoir.  That is a good sign, indicating the disposal zone has a lot of capacity to accept fluids. 

2. The radius of investigation for 2016 was adequate enough to see out beyond all but one of the 
previously seem boundaries.   
Note:  On 2010 results seems peculiar to have a boundary beyond the Radius of Investigation. 

3. The parameters calculated compare well enough with previous FOT parameter to validate the 
2016 FOT results.  

 

The raw test data obtain during the 2016 falloff test and used for the analysis will be kept on file for a 

period of three (3) years and will be available upon request. 

Conclusions:	
Based on the above analysis and results comparison, Agua Moss believes the Sunco SWD #1 2016 FOT 

was successfully completed and doesn’t show any indications of concern to continue the current waste 

injection operations.  
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Chavez, Carl J, EMNRD

From: Philana Thompson <pthompson@merrion.bz>
Sent: Thursday, June 02, 2016 11:31 AM
To: Chavez, Carl J, EMNRD
Cc: Powell, Brandon, EMNRD; Perrin, Charlie, EMNRD; Ryan Davis
Subject: FOT Plan for Sunco Disposal 30-045-28653
Attachments: 2016-05-23 Sunco SWD (FOT Plan and Procedure V1).docx

Carl, 
Attached is the proposed FOT plan. This plan is very similar to last years plan, however, the hours have been 
modified from 72 hours to 120 hours. 
 
Please let me know if you have any questions or concerns. 
 
Thanks Philana 
 
 
--  
Philana Thompson 
Regulatory Compliance 
Merrion Oil & Gas Corp 
cell 505-486-1171 
fax 505-324-5350 
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Thursday, May 12, 2016 11:59 AM
To: 'Philana Thompson'
Subject: RE: New Mexico UIC Class I (non-hazardous) Well MIT & Annual Fall-Off Test 

Scheduling with Completion by September 30, 2016 (San Juan and Eddy Counties)

Philana: 
 
Hi. Follow the Test Plan you used for the last FOT. 
 
Thanks. 
 
 
Carl J. Chavez, CHMM 
Environmental Engineer 
Oil Conservation Division- Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
Phone: (505) 476-3490 
Main Phone: (505) 476-3440 
Fax: (505) 476-3462 
E-mail:  CarlJ.Chavez@state.nm.us 
Website: www.emnrd.state.nm.us/ocd 
Why not prevent pollution, minimize waste, reduce operation costs, and move forward with the rest of the Nation? To see 
how, go to “Publications” and “Pollution Prevention” on the OCD Website. 
 
From: Philana Thompson [mailto:pthompson@merrion.bz]  
Sent: Thursday, May 12, 2016 11:32 AM 
To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> 
Cc: Ryan Davis <RDavis@merrion.bz> 
Subject: Re: New Mexico UIC Class I (non‐hazardous) Well MIT & Annual Fall‐Off Test Scheduling with Completion by 
September 30, 2016 (San Juan and Eddy Counties) 

 
Thank you Carl,  
We will be filling our procedure for the Fall Off test and MIT soon, with it to be completed by 9/30/2016. 
 
Philana 
 
On Thu, May 12, 2016 at 11:24 AM, Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us> wrote: 

Scott and Philana:  

  

Re:  Annual Fall-Off Test for Agua Moss, LLC (San Juan County): UICl-005 (API# 30-045-28653); and 
HollyFrontier Navajo Refining Company (Eddy County): UICl-008-1 (WDW-1) API# 30-015-27592; UICl-
008-2 (WDW-2) API# 30-015-20894 & UICl-008-3 (WDW-3) API# 30-015-26575 
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Good morning. It is that time of year again to remind operators about their annual Underground Injection 
Control (UIC) Program Fall-Off Tests (FOT) and Mechanical Integrity Tests (MIT) for this season to be 
completed on or before Friday, September 30, 2016.  A C-103 Form with details about your well plans must be 
submitted to the District Office with a copy to me in Santa Fe.   

  

The list of operator names w/ associated UIC Class I (non-hazardous) Wells affected by this notification are 
provided above.  Operators are aware of the MIT (30 min @ => 300 psig) and Bradenhead Test requirements.  

  

The FOT spans several days with a couple of important notes to operators from past testing, please install your 
bottom hole gauge(s) with recorder(s) at least 48-hours in advance of the pump shut-off during the pseudo 
steady-state injection period.  OCD recommends that operators clean out the wellbore to eliminate erroneous 
well bore related FOT results.  The OCD District Office would appreciate notifications for the dates and times 
of the bottom hole gauge installation, and pump shut-off to observe the short term fall-off in pressure in order 
to make arrangements to witness these actions.   

  

Also, you are accountable for your OCD approved FOT Test Plan and the requirements in the UIC Test 
Guidance with Reporting Requirements at 
http://www.emnrd.state.nm.us/ocd/documents/UICGuidance.pdf.  For access to your FOT Plan, please enter 
your permit information on “OCD Online” at 
http://ocdimage.emnrd.state.nm.us/imaging/AEOrderCriteria.aspx and enter the Order Type “UICI” along with 
your Order number. 

For information on New Mexico's UIC Program and training information, please go to: 
http://www.emnrd.state.nm.us/OCD/publications.html. 

Please contact me at (505) 476-3490 on or before May 31, 2016 to schedule your MIT and FOT date and time 
or if you have questions.    

  

Thank you in advance for your cooperation.  

  

  

Copy: UIC Class I (non-hazardous) Well Files UICI- 5; and UICI 8-1, 8-2 & 8-3 

  

  

Carl J. Chavez, CHMM 

Environmental Engineer 
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Oil Conservation Division- Environmental Bureau 

1220 South St. Francis Drive 

Santa Fe, New Mexico 87505 

Phone: (505) 476-3490 

Main Phone: (505) 476-3440 

Fax: (505) 476-3462 

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

Website: www.emnrd.state.nm.us/ocd 

Why not prevent pollution, minimize waste, reduce operation costs, and move forward with the rest of the 
Nation? To see how, go to “Publications” and “Pollution Prevention” on the OCD Website. 

  

 
 
 
 
--  
Philana Thompson 
Regulatory Compliance 
Merrion Oil & Gas Corp 
cell 505-486-1171 
fax 505-324-5350 



AGUA MOSS, LLC               TEST PLAN FOR PRESSURE FALL-OFF TEST 

(FOT) 

 Page 1 of 3  
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V1).docx\\minnie\Shared\OTHER CORPS, PARTNERSHIPS, & LLCS\AGUA MOSS\02 - Sunco\Permits\01 - UICI-005 - Inj Well\FOT\2016\2016-05-23 Sunco SWD (FOT 

Plan and Procedure V1).docx 

Well Information 

Well: Sunco Disposal 1 Field: Mesaverde SWD 

Location: 
1595' fnl &1005' fwl  
S2, T29N, R12W 
San Juan Co. New Mexico 

Elevations: 
5859' GL 
5872' RKB 

Depths: 
4706’ KB PBTD 
4760’ KB TD 

  Engineer: J. Ryan Davis (505.324.5335) 

API: 30-045-28653 Date: June 22, 2016May 24, 2016 

Surface 
Casing: 

8- 5/8" @ 209' KB w/ 150sx; 
Circ to surface 

Production 
Casing: 

5-1/2” @ 4750' KB w/ 230 sx 
stage 1, 515 sx stage 2, circ 25 
sx to surf, DV tool @ 2244’ KB 

Tubulars: 
2- 7/8" 6.5# EUE (Epoxy 
Coated) @ 4282’ KB Packer: 

Arrow XL-W retrievable seal 
bore @ 4282' KB. 

Perforations (MV) 4350-4460’ KB 2 spf   (2000 gals 15% HCL, Frac w/ 100,000# 20/40) 

Additional Perforations 

Perforations (MV) None 

Version 1 : Procedure subject to change based on changing well 
conditions. 

Proposed Test Schedule: 

Date Event Remarks 
Monday, June 27th 2016 Check conditions, Perform MIT and 

Begin injection (50 hrs) 
TD, Fill, Restrictions and hang 
Gauges 

Wednesday, June 29th 2016 End Injection and Begin FOT Shut-In and monitor 
Tuesday, July 5th  2016 120 hrs  Could pull gauges at this point 
   
 

Test Considerations: 
V.1 The triplex pump at the facility is capable of maintaining a constant rate of 3600 bpd against the anticipated 
injection pressures. 
V.2 The injection rate of 3600 bpd (105 gpm) will be sufficient to produce valid test data. (For reference: During 
normal injection at 3600 bpd (8 hrs)  the surface pressure build up is approx. 200 psi with a mirrored fall off over a 8 hr 
period.) 
V.3  The normal waste liquid will be used during the FOT due to the cost effectiveness and availability. 
V.4 The total volume of fluid needed for the FOT is 7500 bbls. 

a) A total of 3600 bbls will be onsite prior to starting the injection for the FOT and water will 
continue to be hauled to facility in the case that more fluid is needed during the injection period. 
b) Lowering the Injection rate will be considered if well conditions merit a change or storage of fluid 
becomes a constraint. 
c) City water will be purchased for the FOT if it becomes necessary to make up the volume 
required for the test. 

V.5 The gauges will be RIH and the injection period will be a minimum of 50 hrs to ensure radial flow and 
stabilization. A total of 15 hrs was calculated using the EPA Region 6 UIC Pressure Falloff Testing Guideline design 
calculations found on pg A-4. The fall off portion will be a minimum of 72 hrs justified by this being the time frame used 
on the previous FOT. 
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V.6 There will be adequate storage capacity for waste water for the duration of the FOT.  
V.7 There is one offset well completed in the Point Lookout disposal formation. The McGrath #4 is a class II 
disposal operated by ConocoPhillips approx 1.25 miles to the north west of the Sunco #1. The well has been P&A’d, so 
there will not be any injection activity from offset wells during the FOT. 
V.8 Crown valve is currently in-place on the Sunco #1 wellhead. The gauges will be RIH through a lubricator prior 
to the injection period. 
V.9 A shut-in valve is located on the injection riser approx 3-feet from the wellhead. This valve can be shut 
quickly to reduce erratic pressure response and minimize the wellbore storage. 
V.10 Prior to the FOT a gauge ring will be run through the tubing to ensure no restrictions in the tubing and 
slickline will also be used to tag up and determine wellbore fill.  Test parameters will be adjusted accordingly or the 
needed the repairs will be made to remedy the situation. 
V.11 Surface readout gauges will not be used in the FOT data collection due to cost and the fact Key performed 
the 2010 FOT with tandem memory down hole gauges with successful data collection. The gauges used will be latest 
available technology from Teftiller, Inc which will meet or exceed the pressure range, accuracy and resolution 
requirements. The gauges will be setup on auto resolution capture based on pressure change. Each gauge will be 
setup with a different auto resolution range to ensure all data in captured accurately.  
V.12  A test log will be kept during the test and submitted with the FOT results. The log will include key events with 
date and times.  

 Gauge ring run 
 Tag depth 
 Gauge activation 
 Gauges on bottom 
 Injection start 
 Injection stop 
 Well isolation  
 Pressure stabilization  
 End of Fall Off 

V.13 Surface pressures will be recorded continuously using a chart recorder during the FOT. If any abnormal 
surface pressure change occurs the test validity will be questioned and the test will be aborted if deemed invalid. 
V.14 The memory gauges being used for the FOT have auto resolution capability that changes the resolution 
based on rate of pressure change. First gauge will be configured to obtain data every 15 seconds and adjust to every 
one minute. The second gauge will be configured to obtain data every 30 seconds and adjust to every two minutes. 
Memory capacity is 35 day and 69 days respectfully. The minimum 15 second resolution was used during the 2010 
FOT and proved to be acceptable. The length of the fall off portion is based on the 2010 FOT, 72 hours proved to be 
adequate.  
V.15 The tri-plex injection pump at the facility that is normally used for injection will be used for the FOT. It is a 
positive displacement pump running at a constant RPM which will ensure constant injection rate during the FOT. A 
constant injection rate of 3600 bpd will be sufficient to create a minimum of 100 psi differential between final injection 
pressure and shut-in pressure. 
  



AGUA MOSS, LLC               TEST PLAN FOR PRESSURE FALL-OFF TEST 

(FOT) 

 Page 3 of 3  

C:\Users\cchavez\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\2KW88F79\2016-05-23 Sunco SWD (FOT Plan and Procedure 
V1).docx\\minnie\Shared\OTHER CORPS, PARTNERSHIPS, & LLCS\AGUA MOSS\02 - Sunco\Permits\01 - UICI-005 - Inj Well\FOT\2016\2016-05-23 Sunco SWD (FOT 

Plan and Procedure V1).docx 

 
  

Fall	Off	Test	Procedure:	
Prepare Well for Fall Off Test  

1. Arrange for adequate injection fluid storage 

2. Accumulate 3600 bbls of produced water  

3. Perform MIT 

4. MIRU wireline 

5. RIH w/ Gauge ring to SN 

6. POOH w/ Gauge ring and PU impression block (or something to run thru SN) 

7. RIH tag and record fill depth 

8. If no restrictions exist and fill is below the perfs continue on to FOT. Otherwise remediate problem or adjust 
FOT procedure before continuing.  

Conduct Fall Off Test 

9. POOH pick up pressure gauges 

10. RIH and hang gauges off @ 4405’ KB 

11. Begin injection, (150 bph) 3600 bwpd, Record time 

12. Inject for 50 hrs, total of 7500 bbls. Record start and stop time 

a. Ensure injection pressures have stabilized before proceeding 

13. S/D injection pump and close valve @ wellhead, Record time 

a. Once surface pressure stabilizes record start time of fall off 

14. Record pressure data for 120 hrs, Record start and stop time 

15. POOH making gradient stops @ 4000’, 3000’, 2000’, 1000’ and surface 

16. Secure well and bleed pressure off lubricator 

17. R/D wireline 

18. Put well back into service for normal operation. 
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Thursday, May 12, 2016 11:24 AM
To: Denton, Scott (Scott.Denton@HollyFrontier.com); pthompson@merrion.bz
Cc: Griswold, Jim, EMNRD; Kuehling, Monica, EMNRD; Smith, Cory, EMNRD; Inge, Richard, 

EMNRD
Subject: New Mexico UIC Class I (non-hazardous) Well MIT & Annual Fall-Off Test Scheduling 

with Completion by September 30, 2016 (San Juan and Eddy Counties)

Scott and Philana:  
 
Re:  Annual Fall-Off Test for Agua Moss, LLC (San Juan County): UICl-005 (API# 30-045-28653); and HollyFrontier 
Navajo Refining Company (Eddy County): UICl-008-1 (WDW-1) API# 30-015-27592; UICl-008-2 (WDW-2) API# 30-
015-20894 & UICl-008-3 (WDW-3) API# 30-015-26575 
 
Good morning. It is that time of year again to remind operators about their annual Underground Injection Control (UIC) 
Program Fall-Off Tests (FOT) and Mechanical Integrity Tests (MIT) for this season to be completed on or before Friday, 
September 30, 2016.  A C-103 Form with details about your well plans must be submitted to the District Office with a 
copy to me in Santa Fe.   
 
The list of operator names w/ associated UIC Class I (non-hazardous) Wells affected by this notification are provided 
above.  Operators are aware of the MIT (30 min @ => 300 psig) and Bradenhead Test requirements.  
 
The FOT spans several days with a couple of important notes to operators from past testing, please install your bottom 
hole gauge(s) with recorder(s) at least 48-hours in advance of the pump shut-off during the pseudo steady-state injection 
period.  OCD recommends that operators clean out the wellbore to eliminate erroneous well bore related FOT results.  The 
OCD District Office would appreciate notifications for the dates and times of the bottom hole gauge installation, and 
pump shut-off to observe the short term fall-off in pressure in order to make arrangements to witness these actions.   
 
Also, you are accountable for your OCD approved FOT Test Plan and the requirements in the UIC Test Guidance with 
Reporting Requirements at http://www.emnrd.state.nm.us/ocd/documents/UICGuidance.pdf.  For access to your FOT 
Plan, please enter your permit information on “OCD Online” at 
http://ocdimage.emnrd.state.nm.us/imaging/AEOrderCriteria.aspx and enter the Order Type “UICI” along with your 
Order number. 
 
For information on New Mexico's UIC Program and training information, please go to: 
http://www.emnrd.state.nm.us/OCD/publications.html. 
 
Please contact me at (505) 476-3490 on or before May 31, 2016 to schedule your MIT and FOT date and time or if you 
have questions.    
 
Thank you in advance for your cooperation.  
 
 
Copy: UIC Class I (non-hazardous) Well Files UICI- 5; and UICI 8-1, 8-2 & 8-3 
 
 
Carl J. Chavez, CHMM 
Environmental Engineer 
Oil Conservation Division- Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
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Phone: (505) 476-3490 
Main Phone: (505) 476-3440 
Fax: (505) 476-3462 
E-mail:  CarlJ.Chavez@state.nm.us 
Website: www.emnrd.state.nm.us/ocd 
Why not prevent pollution, minimize waste, reduce operation costs, and move forward with the rest of the Nation? To see 
how, go to “Publications” and “Pollution Prevention” on the OCD Website. 
 




