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ATTACHMENT II.8.A 
Proposal for Vadose Zone Monitoring 

DNCS Environmental Solutions 
Lea County, New Mexico 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A-3 

NEW MEXICO OFFICE OF THE STATE ENGINEER WELL RECORDS FOR 

WELLS IN THE VICINITY OF THE DNCS SITE 
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D.dddd
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top
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Yield
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Water Flood Assoc Inc: #2 Mal 2-127-2 L 03980 17.32.1.22233 flood 4251 270 200 3/6/1960 To/Qal 210 265 70 265 3986 OSE Well Record
Water Flood Assoc Inc: #2 Mal 2-127-2 L 03980-s 17.32.1.42213 SRO 4242 255 179 4063 9/21/1962 To/Qal 205 250 76 250 3992 OSE Well Record
Maljamar Repressuring Ag. #5 L 04019 17.32.2.43424 SROO 4195 182 126 est 6/6/1948 To/Qal 126 180 180 4015 OSE Well Record
Maljamar Repressuring Ag. #6 L 04020 17.32.1.43343 SROO 4195 200 100 est 6/2/1950 To/Qal 139 195 195 4000 100 OSE Well Record
Maljamar Repressuring Ag. #7 L 04021 17.32.2.44335 SROO 4203 190 160 est 6/14/1950 To/Qal 160 185 185 4018 100 OSE Well Record
Mescalero Ridge Water Coop L 04021-s 17.32.3.23422 PS 4282 260 180 est 1/21/2002 To/Qal 180 260 257 4025 OSE Well Record
Chevron: Maljamar Grayburg Unit #12 17.32.3.4323334 OCD 4284 casing to 1384, redbeds to 990 150 4134 OCD Record
Chevron: Maljamar Grayburg Unit #14 17.32.3.44300 OCD 4285 casing to 1275, redbeds to 990 115? 290? OCD Record
BE Pashall L 04038 17.32.1.32343 com/dom 4225 225 175 3/3/1960 To/Qal 192 224 50 224 4001 OSE Well Record
Larry Wooton No permit no 17.32.10.122 dom 4186 156 132 2/6/1959 To/Qal 132 156 24 156 est OSE Well Record
George Kenemore RA 8855 17.32.10.11421 dom 4153 158 dry 8/4/1994 0 157 3996 OSE Well Record
Maljamar Coop Repressuring Ag. L 00051-2 17.32.11.23142 SROO 4142 140 NA 9/10/1947 To/Qal NA NA 0 131 4011 100 OSE Well Record
Conoco Pillips No permit no 17.32.21.300 monitor 4009 est 125 dry 5/15/2007 To/Qal 0 TD in To/Qal OSE Well Record
Conoco Oil MCA Battery 4 #189 17.32.26.41000 32.803679 103.735041 OCD 3965 1024 Log, cased to 1062 Trc 710 850 0 80 3885 OCD Record 5/11/78
Flo CO2 Inc RA 10175 17.32.28.12 32.81102 103.773641 dom 3999 158 87 est 3912 2/4/2002 To/Qal 87 124 71 TD in To/Qal OSE Well Record
Conoco Oil MCA Battery 4 #109 17.32.29.11000 OCD 3937 casing to 873 70 3867 OCD Record 5/11/78
Contoco Oil MCA Battery 4 #154 17.32.29.32000 OCD 3984 casing to 860 105 3879 OCD Record
Conoco Oil MCA Battery 4 #170 17.32.29.32000 OCD 3933 casing to 990 55 3878 OCD Record
Conoco Oil MCA Battery 4 #214 17.32.29.33000 OCD 4091 casing to 1050 214 3877 OCD Record 5/11/78
Conoco Oil MCA Battery 4 #163 17.32.30.13000 32.807566 103.812556 OCD 3895 casing to 870, redbeds to 675 Trc 575 580 50 3845 OCD Record 5/11/78

anyhdrite 675-810 Pr 810 820 Rustler FM?
Conoco Oil MCA Battery 1 #218 17.32.30.33000 OCD  casing to 1018, redbeds to 590 545 590 50 OCD Record
Continental Oil Pearsall BX #2 17.32.34.241111 OCD 3952 casing to 3515, redbeds to 792 64 3888 OCD Record
Warton Drilling Co L 03750 17.33.1.140 OWD 4150 180 150 12/21/1957 To/Qal 150 180 30 OSE Well Record
Denver Drilling Company L 03782 17.33.2.444 OWD 4155 183 152 2/6/1958 To/Qal 151 183 31 OSE Well Record
Yates Petroleum L 00010.212 17.33.2.44423 32.857521 103.626451 OWFR 4155 273 168 3987 7/7/1994 To/Qal 168 268 105 268 3887 120 OSE Well Record
Carper Co: Daya Operating State B No. 2 L 04935 17.33.2.120 OWD 4167 204 162 7/12/1962 To/Qal 162 201 42 OSE Well Record
Lomax Drilling Co L 03012 17.33.3.140 Oil 4182 210 155 11/1/1955 To/Qal 186 198 55 198 3984 OSE Well Record
Conoco #2 Caprock 2-174-25 L 03528-s-3 17.33.3.1443 OWD 4183 271 155 12/12/1968 To/Qal 150 265 116 265 3918 OSE Well Record
Maljamar Coop #1 Maljamar 2-137-1 L 03528 17.33.4.44322 OWD 4179 265 158 12/11/1957 To/Qal 160 225 107 240 3939 OSE Well Record
Yucca Water Co L 03598-x 17.33.5.22220 SR 4198 272 160 6/25/1959 To/Qal 160 260 112 260 3938 OSE Well Record
Yucca Water Co L 03598 17.33.6.11110 SRO 4243 287 210 6/18/1962 To/Qal 230 280 77 280 3963 OSE Well Record
RE Paschall L 04524 17.33.6.440 dom 4227 100 90 9/28/1960 To/Qal  --  -- 10  -- OSE Well Record
Dual Drilling Co L 04122 17.33.7.32322 OWD 4229 249 214 5/3/1959 To/Qal 214 249 35 247 3982 OSE Well Record
Kewanee Oil Co L 02771 17.33.7.4000 PS 4217 227 182 6/28/1955 To/Qal 164 215 45 222 3995 OSE Well Record
Thunderbird Drilling Co L 03749 17.33.9.342113 OWD 4195 230 160 12/19/1957 To/Qal 160 230 70 OSE Well Record
Continental Oil Company L 03528-s-2 17.33.9.331432 SRO 4200 262 180 7/19/1967 To/Qal 198 262 82 252 3948 OSE Well Record
Potash Company of America: PCA No. 8 L 01880-s-3 17.33.12.14110 Min Dev 4148 268 155 5/4/1981 To/Qal 159 230 113 258 3890 OSE Well Record
Potash Company of America L 01880-1884 comb 17.33.12.33444 Min Dev 4135 259 115 5/2/1966 To/Qal 115 250 144 250 3885 OSE Well Record
Donnelly Drilling Co L 04333 17.33.13.110 OWD 4136 217 165 12/4/1959 To/Qal 165 202 52  -- OSE Well Record
Potash Company of America L 01880-s-2 17.33.13.31413 Min Dev 4124 235 151 3/16/1972 To/Qal 154 230 84 230 3894 OSE Well Record
Potash Company of America L 01880 17.33.13.343 Min Dev 4129 245  -- 8/18/1955 To/Qal  --  --  -- OSE Well Record (clean-out)
Potash Company of America L 01882 17.33.13.43444 Min Dev 4128 245 144 3/16/1948 To/Qal 162 228 101 228 3900 OSE Well Record
Potash Company of America L 01882 17.33.13.434 Min Dev 4128 245 9/22/1964 To/Qal OSE Well Record (workover)
Potash Company of America L 01883 17.33.13.44444 Min Dev 4123 259 147 7/24/1952 To/Qal 120 239 112 241 3882 OSE Well Record
Potash Company of America L 01883 17.33.13.444 Min Dev 9/26/1955 OSE Well Record (workover)
Midland Drilling Co L 03622 17.33.17.12444 32.838584 103.685601 OWD 4207 226 180 4027 7/25/1957 To/Qal 180 200 46 224 3983 OSE Well Record
Kewanee Oil Co L 02770 17.33.18.24111 PS 4215 214 179 6/28/1955 To/Qal 169 213 35 213 4002 OSE Well Record
Kewanee Oil Co L 02773 17.33.18.322 PS 4218 214 184 6/6/1955 To/Qal 196 214 30 4218 OSE Well Record
Kewanee Oil Co L 02773 17.33.18.322 PS 4225 220 202 7/16/1955 To/Qal 202 215 18 215 4010 OSE Well Record
Henry Black Drilling Co L 03726 17.33.18.22113 OWD 4216 208 188 11/30/1957 To/Qal 188 207 20 207 4009 OSE Well Record
Warren-Bradshaw Exploration L 02785 17.33.20.220 OWD 4171 250 190 5/20/1955 To/Qal 190 235 60 235 3936 OSE Well Record
Phillips Petroleum Co L 03133 17.33.23.31320 OWD 4143 230 160 3983 3/4/1956 To/Qal 158 198 70 220 3923 OSE Well Record
Phillips Petroleum Co L 03133 17.33.23.310 32.81832 103.6395 OWD 4143 230 70 4073 9/3/1958 To/Qal 158 198 160 220 3923 OSE Well Record (workover)
Southwest Potash Co L 01695 17.33.25.24444 Min Dev 4093 230 137 4/21/1950 To/Qal 137 187 93 190 3903 OSE Well Record
Zapata Petroleum Co L 03713 17.33.28.143 OWD 4180 210 dry 10/23/1957 To/Qal  --  --  -- OSE Well Record
El Paso Natural Gas Co L 00058-2 misc 17.33.29.222221 32.811945 103.682131 Ind-Dom 4188 244 204 3984 7/22/1958 To/Qal 185 228 40 244 3944 OSE Well Record

201.35 3/14/1961 GAI BLM 1978
Oil Test 17.33.29.34411 Oil Test 4044 61.43 3982.57 2/16/1971 To/Qal GAI BLM 1978

ATTACHMENT A-3

Records of Wells in the Vicinity of the DNCS Site

DNCS Environmental Solutions
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ATTACHMENT A-3

Records of Wells in the Vicinity of the DNCS Site

DNCS Environmental Solutions

Conoco MCA Unit Battery 4 #133 17.33.30.11000 32.801966 103.709129 OCD 4033 casing to 3913, redbeds to 515, anhydrite 515-533 28 4005 OCD Record 5/11/78
Conoco MCA Unit Battery 4 #134 17.33.30.12000 OCD 4057 casing to 1185, redbeds to 1145 45 4012 OCD Record 5/11/78
Conoco MCA Unit Battery 4 #135 17.33.30.14000 OCD 4062 casing to 20 85 3977 OCD Record 5/11/78
Conoco MCA Unit Battery 4 #197 17.33.30.31111 32.80457 103.710241 OCD 4037 casing to 3963, redbeds to 791, sandstone 628-650 96 3941 OCD Record 5/11/78
Walter Williams stock well 17.33.30.124 32.810128 103.703623 4045 70 3975 7/29/1954 Nicholson & Clebsch

17.33.30.12432 4053 69.14 2/16/1971 GAI BLM 1978
Cities Svc SMGSA Unit Tract 1 #2 17.33.30.42000 32.803774 103.696154 OCD 4055 casing to 1199 145 3910 OCD Record 5/11/78
DNCS Properties LLC  Boring 5 17.33.31. 32.78815 103.69491 3979.03 150 dry 0 65 3914.03 DNCS Site Boring Log
DNCS Properties LLC  Boring 6 32d46m54.1s103d42m27.1s 3939.5 75 dry 0 67 3872.5 DNCS Site Boring Log
Open Cased Hole 17.33.33.4224 4082 130.96 3951.04 2/16/1971 To/Qal GAI BLM 1978
Dillard & Walterader Drilling Co L 04363 17.33.35.32142 OWD 4122 226 160 1/5/1960 To/Qal 170 200 66 222 3900 OSE Well Record
Gulf Oil Corp L 05096 17.33.35.433 OWD 4124 233 150 4/6/1968 To/Qal 150 230 83 230 3894 OSE Well Record
Gulf Oil Corp L 05096 17.33.35.43332 OWD 4120 233 150 3/15/1963 To/Qal 150 230 83 230 3890 OSE Well Record
BE Frizzell CP 566 18.32.4.144 dom 3864 133 65 6/3/1977 To/Qal 65 133 68 129 3735 OSE Well Record
Virgil Linam CP 672 18.32.7.44233 32.756902 103.79895 stock 3759 524 430 3329 8/7/1992 Trc 460 489 29 100 3659 OSE Well Record
Virgil Linam CP 672 18.32.7.44144 stock 3767 540 460 3307 1/29/1985 Trc 498 510 64? 12 OSE Well Record
Billy Williams Not permitted 18.32.16.223433 35.752 103.7652 exp 3794 100 dry 9/3/1991  --  --  -- 0 94 3700 OSE Well Record
Uncased open hole 18.32.16.22433 3973 100 84.18 3888.82 3/18/1968 To/Qal GAI BLM 1978
Domestic Well 18.32.20.13311 dom 3470 270 179.35 3290.65 2/23/1971 Trc GAI BLM 1978
Oil test 18.32.22.32322 3763 434.41 3328.59 Trc GAI BLM 1978
TXO Production CP 677 18.32.26.11143 32.724776 103.744505 OWD 3768 700 dry 5/9/1985 Sandstone 500-605 0 116 3652 OSE Well Record
Duval Corp. O 13 002 18.32.32.111244 exp 3701 2060 6/22/1977 2 WBZ's Trc @ 274, Tsr @ 575 3701 575 OSE Well Record
Windmill 18.32.34.22241 stock 3721 117.46 3603.54 4/6/1971 Trc GAI BLM 1978
Open Cased Hole 18.33.3.34133 4015 60.1 3954.9 4/5/1966 To/Qal GAI BLM 1978
OXY USA Inc. CP 758 18.33.4.34233 32.771967 103.669204 exp 3989 250 dry 5/10/1991  --  --  -- 65 3924 OSE Well Record
DNCS Properties LLC  Boring 3 32.77692 103.70411 exp 3940.23 150 dry 2/6/2013 45 3895.23 DNCS Site Boring Log
DNCS Properties LLC  Boring 4 32.777 103.69465 exp 3968.20 150 dry 2/9/2013 50 3918.2 DNCS Site Boring Log
BJ Wooley CP 546 18.33.9.42241 32.76111 103.660559 Com 3978 90 70 3908 6/3/1975 To/Qal 70 85 20 85 3893 OSE Well Record

L 6131 18.33.8.213 32.766525 103.68429 194 100 130 193 63 OSE Waters POD summary
Heyco CP 702 18.33.11.314112 OWD 4054 100 10/21/1986 To/Qal 52 82 100 82 3972 40 OSE Well Record
Heyco CP 701 18.33.11.314121 OWD 3997 100 10/20/1986 To/Qal 54 84 100 84 3913 40 OSE Well Record
BJ Wooley L 8288 18.33.12.33334 Com 3997 79 60 5/11/1982 To/Qal 60 80 19 3997 OSE Well Record
Yates Drilling Co L 2878 18.33.12.440 OWD 4089 205 150 5/30/1955 To/Qal 150 205 55 200 3889 OSE Well Record
Scharbauer Cattle Co L 6347 18.33.12.440 stock 170 130 7/12/1968 To/Qal 40 OSE Well Record (clean-out)
BJ Wooley CP 623 18.33.13.11112 Com 3989 82 60 5/10/1982 To/Qal 70 80 22 80 3909 40 OSE Well Record
Sun Oil CP 689 18.33.13.12122 OWD 4003 100 12/7/1985 To/Qal 70 95 100 95 3908 100 OSE Well Record
KMR Inc CP 768 exp 18.33.13.21142 exp 4018 115 70 5/6/1992 To/Qal 80 110 45 110 3908 20 OSE Well Record
Unnamed well (Nicholson) 18.33.14.111 32.753778 103.640397 stock 3965 40 35.8 3929.2 6/3/1954 Qal 4.2 40 3925 Nicholson and Clebsch
Unnamed well (Nicholson) 18.33.19.142 32.735618 103.703433 stock 3820 >140 <3680 Tr(?) Nicholson and Clebsch

Unnamed well (Nicholson) 18.33.34.133 32.704955 103.658439 3760 200 177.4 3582.6 12/9/1958 Tr(?) Nicholson and Clebsch

W.E. Ellison L 3454 18.33.30.220 dom 3791 100 35 3756 3/30/1957 To/Qal 70 97 65 97 3694 OSE Well Record
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APPLICATION FOR PERMIT 
DNCS ENVIRONMENTAL SOLUTIONS 

 
VOLUME II:  FACILITY MANAGEMENT PLANS 

SECTION 8:  VADOSE ZONE MONITORING PLAN 
 

 

 

 

 

 

 

 

 

 

ATTACHMENT II.8.B 

VADOSE ZONE MONITORING FORM 
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Monitoring Personnel

Weather Information 

Temp: °F 
Wind Speed: mph

Wind Direction:
Barometric Pressure: inches mercury (Hg)
Weather Conditions:

Equipment Information

Temperature     
(oC)

pH             
(standard units)

Specific 
Conductance       

(mS/cm)

Methane    
(%) or                             

(% LEL)
Y N

VM-1

VM-2

VM-3

VM-4

VM-5

VM-6

VM-7

VM-8

VM-9

VM-10

Notes:
•  fmsl: feet above mean sea level 
•  fbtoc: feet below top of PVC casing

Date and Amount of Last Precipitation:

Monitoring Equipment Used:

Sample Collected?

Monitoring Equipment Used:
Date and Time Last Calibrated:

Observations                            
(e.g., color, odor, clarity, etc.)

Water      
Volume    

Removed                              
(gallons)

ATTACHMENT II.8.B
Vadose Zone Monitoring Form (Typical)

DNCS Environmental Solutions

Date and Time Last Calibrated:

Well                  
I.D.

Monitoring                           
Date       

(dd/mm/yy)

Total                           
Well       Depth                  

(fbtoc)

Depth                              
to                          

Water                  
(fbtoc)

Field Parameter Measurement
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1.0 INTRODUCTION 

DNCS Environmental Solutions (DNCS Facility) is a proposed Surface Waste Management 

Facility for oil field waste processing and disposal services.  The proposed DNCS Facility is 

subject to regulation under the New Mexico Oil and Gas Rules, specifically 19.15.36 NMAC, 

administered by the Oil Conservation Division (OCD).  The Facility is designed in compliance 

with 19.15.36 NMAC, and will be constructed and operated in compliance with a Surface 

Waste Management Facility Permit issued by the OCD.  The Facility is owned by, and will be 

constructed and operated by, DNCS Properties, LLC. 

 
1.1 Site Location 

The DNCS site is located approximately 10.5 miles east of the US 82/NM 529 intersection and 

6.3 miles south of Maljamar in unincorporated Lea County, New Mexico (NM).  The DNCS 

site is comprised of a 562-acre ± tract of land located south of NM 529 in portions of Section 

31, Township 17 South, Range 33 East; and in the northern half of Section 6, Township 18 

South, Range 33 East, Lea County, NM (Figure II.9.1).  Site access will be provided via the 

south side of NM 529.   

 
1.2 Description 

The DNCS Facility is a proposed new Surface Waste Management Facility that will include 

two main component;, a liquid oil field waste Processing Area (177 acres ±), and an oil field 

waste Landfill (318 acres ±).  Oil field wastes are anticipated to be delivered to the DNCS 

Facility from oil and gas exploration and production operations in southeastern NM and west 

Texas.  The Permit Plans, Sheet 3 identifies the locations of the Processing Area and Landfill 

facilities.   
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1.3 Purpose 

A leachate management plan must be developed per 19.15.36.8.C.(12) NMAC that describes 

the anticipated amount and quality of fluids collected, along with the proposed management, 

storage and disposal technologies.  This Leachate Management Plan (the Plan) details the 

procedures that will be used to manage contact waters generated at the DNCS Facility Landfill 

during the permit period and following closure.  This Plan has been developed to address the 

design and performance requirements of 19.15.36.14 NMAC, and addresses the following 

items:  

1. Projected amounts and rates of leachate generation 
2. Expected duration of leachate generation 
3. Leachate disposal options 
4. Proposed treatment and disposal methods 

 
 
2.0 LEACHATE COLLECTION SYSTEM 

The leachate collection system designed for the DNCS Landfill meets or exceeds the minimum 

design and performance standards specified in 19.15.36.14 NMAC, specifically: 

1. The minimum design slope on the landfill liner is 2.8%; and the minimum slope on the 
leachate piping system is 2.0%. 

2. The leachate piping system will consist of perforated and solid pipe with a minimum 
diameter of 6 inches. 

3. Both schedule 80 polyvinyl chloride (PVC) and standard dimension ration (SDR) 11 
high density polyethylene (HDPE) piping are demonstrated to meet the site-specific 
performance standards. 

4. The protective soil layer (minimum 24 inches of pervious soil) will provide both 
protection for the liner and leachate flow to the piping and extraction system.   

5. There is a geonet leak detection layer and secondary 60 mil HDPE below the primary 
liner and leak collections system. 

 
Each new cell will be outfitted with perforated leachate collection piping that is enveloped in 

aggregate and geotextile to promote flow while minimizing the intrusion of fines.  The cell 

floor and liner system will be sloped at 45º to each pipe, and leachate will flow through the 

protective soil layer (PSL). 
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Permanent leachate sumps are designed for each cell at the DNCS Landfill.  Temporary sumps 

and cleanout risers may also be installed as filling progresses in each cell.  Therefore, each cell 

is designed with its own collection piping.  Two solid pipe risers will provide access to each 

permanent leachate sump at the toe of the slope: 

• The leachate extraction riser will be used to measure leachate levels in the leachate 
sump, and to provide access for a submersible pump to remove accumulated fluids. 

• A cleanout riser is connected with a pipe elbow to the collection pipe to facilitate 
cleaning or flushing if necessary. 

 
Compliance with the design standards of 19.15.36.14 NMAC is demonstrated in the Permit 

Plans (Volume III.1).  The performance standards specified in the same subsections are 

addressed as follows: 

1. The Liner Construction Quality Assurance (CQA) Plan (Volume II.7) specifies the 
materials and installation techniques which will be used for construction of the leachate 
collection system and protective soil layer. 

2. The performance of the design and the specified materials are documented to meet 
OCD requirements in the following Landfill Engineering Calculations: 

• Pipe Loading Calculations (Volume III.5) 
• Geosynthetic Applications and Compatibility Documentation (Volume III.6) 
• Settlement Calculations (Volume III.9) 

 
 
3.0 LEACHATE GENERATION 

Leachate in the permanent extraction risers will be measured monthly and after significant 

rainfall events.  The storage capacity in each sump is approximately 1,500 gallons.  The 

maximum head accumulation on the liner is not to exceed 12 inches per 19.15.36.14.F NMAC.  

Fluid levels on the cell floor will be maintained below the regulatory threshold through regular 

pumping as recorded and reported to OCD.  DNCS will maintain a record of actual leachate 

generation and management volumes, using a form similar to the one provided as Attachment 

II.9.A to track the amount of leachate removed from the sumps throughout a given year at the 

Facility. 
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Leachate production is projected to approach zero because of the solid nature of the waste and 

the paint filter restriction.  Therefore, leachate generation is attributable solely to precipitation; 

and particularly fluids from precipitation in the very early stages of cell development. 

 
The leachate generation rate decreases to nearly zero following the placement of the first lift 

of waste on the liner.  This has been calculated in the HELP Model (Volume III.4) and 

confirmed through experience at other facilities.  As demonstrated in the HELP Model, the 

field capacity of the waste and the local evaporation rate far exceed the volume of rainfall 

experienced at the site, and therefore liquids do not typically reach the leachate collection 

system.  As discussed in detail in the Operations, Inspection, and Management Plan (Volume 

II.1), routine site operation procedures will dictate that a loose lift of waste (approximately 5 

feet thick) be placed over the entire floor of a newly constructed cell as soon as practical.  This 

process will protect the liner and leachate collection system; and reduce the generation of 

contact water, which is stormwater collected within the cell footprint.  During the post-closure 

care period, the site will have been capped and vegetated (Permit Plans); and leachate 

production is modeled to decline to near zero.   

 
 
4.0 LEACHATE MONITORING 

Routine monitoring of leachate levels and extraction of leachate from the sumps will ensure 

that the fluid accumulation on the liner will not exceed the regulatory 12-inch threshold.  

Procedures to ensure leachate does not accumulate on the liner will include the following: 

• The level of the leachate in the sumps will be monitored at least monthly, and leachate 
will typically be extracted on a minimum quarterly basis; or as needed to maintain <12 
inches of head on the liner. 

• The leachate will be extracted from the sumps with portable submersible pumps, 
vacuum trucks, or other suitable devices.   

• In the future, the leachate sumps may be equipped with remote level sensors and/or 
dedicated submersible pumps, if routine leachate removal is required. 

 
The Leachate Monitoring Form provided as Attachment II.9.A is a template for monitoring 

levels and extraction data, as well as the disposal technique used. 
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5.0 LEACHATE DISPOSAL 

DNCS is requesting approval to recirculate leachate over lined areas of the landfill during the 

active life of the DNCS Facility.  The following procedures will be adhered to when performing 

recirculation of leachate at DNCS: 

• On an as-needed basis (initially anticipated to be quarterly), leachate will be pumped 
from the sump(s) with a portable or permanent submersible pump or vacuum to a tank 
truck, equipped with appropriate fluid transfer hoses, and will be transported to the 
active cell.  Prior to applying daily cover to the cell, the leachate will be sprayed onto 
the exposed waste.  Cover will be placed after the recirculation activities are complete. 

• For the most effective recirculation, and to avoid short-circuiting, the leachate will be 
applied only in areas where the cell surface is at least 10 feet above the liner system.  
In addition, the leachate will be applied on cells upgradient in the collection system 
whenever possible.  No leachate recirculation will be conducted within 50 feet of the 
solid waste boundary. 

• Monitoring and recirculation activities will be documented on the Leachate Monitoring 
Form (Attachment II.9.A).  The information will be maintained in the Facility 
Operating Record.   

 
Leachate recirculation will be accomplished via similar collection, transport, and application 

methods in future cells.  Alternatively, leachate may be applied directly to waste deposits in 

lined cells with pumps and hoses attached directly to the collection system.  DNCS is seeking 

OCD’s approval of additional leachate management alternatives that include, but are not 

limited to: 

• disposal onsite through the Produced Water processing/evaporation process 
• use of dilute leachate for dust control over lined cells 
• disposal offsite at a OCD-approved facility 

 
Disposal of leachate onsite through the Produced Water evaporation process will be 

accomplished by pumping leachate directly from the sump with a submersible pump or 

extraction hose to a tanker truck, equipped with appropriate fluid transfer hoses.  The leachate 

will be transferred to the Produced Water Load-Out Station and unloaded into the Produced 

Water Receiving tanks for processing with the routine waste stream. 
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The use of dilute leachate for dust control over lined cells will be accomplished as follows: 

• Leachate will be diluted with collected stormwater to minimize the potential for odors. 
• The leachate application method will consist of spraying the dilute leachate with the 

site’s water wagon, or similar type vehicle. 
• The application of leachate will be conducted only over lined cell areas.   
• Leachate will be sprayed evenly and thinly over lined cell areas to provide for effective 

dust control and evaporation, and to minimize the potential of recirculation through the 
waste. 

• To enhance safety, leachate will be sprayed only when personnel are not near the spray 
surface.  In addition, leachate will not be sprayed on windy days. 

• If there are any issues regarding the potential composition of the leachate (for example, 
leachate being generated by some means other than heavy rainfall on a new cell), 
leachate may be analyzed prior to beneficial use in consultation with OCD. 

 
Disposal of leachate offsite at a POTW or OCD-permitted liquids processing facility following 

closure may be conducted by pumping leachate directly from the sump with a submersible 

pump or extraction hose to a tanker truck, equipped with appropriate fluid transfer hoses.  If 

the leachate is required to be sampled and analyzed by the disposal facility, the parameters to 

be analyzed will be determined in consultation with the POTW.  Prior to transport, leachate 

samples will be collected and analyzed to demonstrate compliance with the disposal facility’s 

leachate acceptance criteria for analytical parameters and concentrations.  Prior to disposal, the 

Leachate Management Plan may be updated with OCD approval to reflect the analytical 

parameters and concentrations, as well as transport methods specified by the selected disposal 

facility.  The updated Plan will be submitted to OCD for approval as an administrative change 

to the existing Plan prior to implementation of disposal activities.  The analytical test results 

for leachate disposal at the off-site Facility will be maintained in the Facility Operating Record. 

 
Following closure, the most effective treatment and disposal technology for leachate (if 

produced) will be determined and implemented with the approval of OCD.  This disposal 

technology may include hauling off-site for treatment at an OCD-approved Facility.  Leachate 

monitoring during post-closure will be conducted at least semi-annually.  Leachate 

management information will continue to be documented and maintained in the Facility 

Operating Record. 
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6.0 LEAK DETECTION MONITORING 

Routine inspection of the leak detection system and sump in each of the Landfill cells and 

evaporation ponds will be conducted on at least a monthly basis; and documented on the 

Leachate Monitoring Form (Attachment II.9.A), or the Pond Integrity/Leak Detection 

Inspection Form (Attachment II.9.B).  At a minimum, the following items will be 

documented: 

• Inspection date, time, and conditions 
• Inspector identification 
• Depth of liquids in sump 
• Sump and piping condition and status 
• Volume collected 

 
Prior to placing a newly constructed landfill cell or evaporation pond (or an evaporation pond 

that has undergone repair or cleaning) into service, liquids will be removed from above the 

primary liner and from the leak detection system.  Once in service, it is anticipated liquid may 

be present at all times due to condensation and nominal leakage through the primary liner.  The 

sumps are 2 feet deep and have a capacity of approximately 1,500 gallons (gal) using a porosity 

of 0.40 for the granular material.   

 
Attachment II.9.C is a summary table from an authoritative publication on potential 

geomembrane liner leakage for 40 mil HDPE lined ponds.  As shown on the table, the 

combined projected permeation/pinhole leakage rate ranges from 9.5 to 138 

gal/acre/day.  Using a very conservative value of 75 gal/acre/day for the combined 

leakage/permeation rate (Attachment II.9.C), this provides 16 days of storage at a depth of 2 

ft in the sump.  The rate of 75 gal/acre/day is considered very conservative as it is based on 40 

mil HDPE (vs. the actual 60 mil); a fluid depth of 10 ft; and a high number of large pin-holes.  

Considering that the Landfill leachate collection system is designed to maintain less than 1 ft 

of liquid on the liner this is and extremely conservative analysis for the Landfill. 

 
The liquid levels in the leak detection sumps will be monitored at least monthly and 

immediately after the cells or ponds are put into service, and documented.  In the event and 

excessive liquid level [i.e., > corrective action level (ACL)] is observed in a leak detection 
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system, OCD will be notified within 24 hours.  If this liquid level is observed in a Landfill cell 

the Facility will initiate corrective action which may include but is not limited to:  

• Additional sump liquid level monitoring and pumping frequencies  
• Liquids analytical testing and submittal of results to OCD 
• Enhanced vadose zone monitoring (if applicable)  

 
If this liquid level is observed in an evaporation pond, the affected pond area will be 

drained.  Prior to placing the pond back into service, the Facility will initiate corrective action 

which may include but is not limited to:  

• Actions undertaken to locate source of leakage  
• Repair procedures  
• Additional sump liquid level monitoring and pumping frequencies  
• Liquids testing and submittal of results to OCD 
• Groundwater monitoring (if required) 

 
Any liquids recovered from the Leak Detection Sump will be disposed of in the same manner 

as leachate generated from the landfill cells. 
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LEACHATE MONITORING FORM (TYPICAL) 
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Monitored Volume
By Pumped (gal)

DNCS Environmental Solutions

ATTACHMENT II.9.A

Date CompanyDate Time

Leachate Monitoring Form (Typical)

Leachate Level Data Pumping Data

Sump I.D. Notes
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Date: Inspector(s): 

Time:

Weather:

Temperature deg. F Precipitation (last 24 hours) ______________ inches

Skies

Wind Speed mph

Wind Direction (direction blowing from)

NOTES:  

Vegetation
Established

Depth of Structural
H2O Defect

NOTES:

Sample

ATTACHMENT II.9.B
Pond Integrity/Leak Detection Inspection Form (Typical)

Pond Condition

"X" indicates that a Deficiency has been noted.  "P" indicates that a Photograph has been taken.  "S" indicates that a Sample has been 
collected.  Complete descriptions of Deficiencies, Photographs, and Samples are provided on attached pages.  Items are referenced by 
Location.

Riser #
Deficiency

Item

Page _____ of _____

DNCS Environmental Solutions

Leak Detection System 

Location Erosion Vectors
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Title: Leakage Through Liners Constructed with Geomembranes - Part 1. Geomembrane Liners 

Written by: J.P. Giroud and R. Bonaparte 
Published in: Geotextiles and Geomembranes Volume: 8 Issue: 2 Pages: 27 to 67 

Phone: +31 20-485-3757 ~ Web Site: http://www.elsevier.com 

How impermeable are 'impermeable liners'? All liners leak, including geomembranes, but how much? What are the mechanisms of leakage through 
liners constructed with geomembranes? To answer these questions, a detailed review of leakage mechanisms, published and unpublished data, and 
analytical studies has been carried out with the goal of providing practical design recommendations. In particular, it appears that a composite liner 
(i.e. geomembrane on low-permeability soil) is more effective in reducing the rate of leakage through the liner than either a geomembrane alone 
or a soil liner (low-permeability soil layer) alone. However, the paper shows that the effectiveness of composite liners depends on the quality of the 
contact between the geomembrane and the underlying low-permeability soil layer. 

Table 1 
Calculated Leakage Rates Due to Pinholes and Holes in a Geomembrane 

Table 2 
Calculated Unitized Leakage Rates Due to Permeation of Water Through an HDPE Geomembrane 

Notes: These values of utilized leakage rates were calculated using eqn (5) and assuming a geomembrane thickness of 1 mm (40 mils). The 
coefficients of migration used to calculate the unitized leakage rates in this table were obtained from eqns (19) and (20), with  
C1= 1x10-22 m4 kg-2s3, n= 2, and mgmax= 3x10-13 m2/s.

The water depths used here correspond to the typical values defined in Section1.3.6. (To use eqn (19), it is necessary to know the pressure 
difference, Δ p. According to eqn (1), water depths, hw, are approximately equal to hydraulic head differences, Δ h, which are related by eqn (12)
to pressure differences, Δ p.)  

Water depth on top of the geomembrane, hw 

Defect  
Diameter 

0.003 m 
(0.01 ft) 

0.03 m 
(0.1 ft) 

0.3 m 
(1 ft) 

3 m 
(10 ft) 

30 m 
(100 ft) 

Pinholes 

0.1 mm 
(0.004 in) 

0.3 mm 
(0.012 in) 

0.006 
(0.0015) 

0.5 
(0.1) 

0.06 
(0.015) 

5 
(1) 

0.6 
(0.15) 

50 
(13) 

6 
(1.5) 

500 
(130) 

60 
(15) 

5000 
(1 300) 

Holes a 

2 mm 
(0.08 in) 

11.3 mm 
(0.445 in) 

40 
(10) 

1 300 
(300) 

130 
(30) 

4 000 
(1 000) 

400 
(100) 

13 000 
(3 000) 

1300 
(300) 

40 000 
(10 000) 

4000 
(1 000) 

130 000 
(30 000) 

Values of leakage rate in liters/day (gallons/day) 

Water depth on top of the geomembrane, hw 

0 m 
(0 ft) 

0.003 m 
(0.01 ft) 

0.03 m 
(0.1 ft) 

0.3 m 
(1 ft) 

3 m 
(10 ft) 

>10 m 
(>30 ft) 

Coefficient of  
migration, mg(m

2/s) 

Unitized leakage rate,qq
(m/s) 
(lphd) 
(gpad)  

0 

0 
0 
0  

9x10-20 

9x10-17 

8x10-5 

8x10-6 

9x10-18 

9x10-15 
0.008 
0.0008 

9x10-16 

9x10-13 
0.8 
0.08 

9x10-14 

9x10-11 
80 
8 

3x10-13 

3x10-10 
260 
28 
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